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Genotype X Environment Studies in Forage Sorghum

K. D. Mungra' and B. D. Jadhav?

ABSTRACT

Eight diverse genotypes, their 28 F % hvbrids and one standard cheek variety in forage sorghum [Serghum

Bizator (L) Moench] were cvaluated in three different environments tor studying their sta

bility performance,

The experiment wag laid out in REBD with three replications, Each genolype was grown in single row with 2.5
_meter length spaced at 30 cm, apart, The data on days to 30 per cent fowering, plant height, stem pirth, brix,
HIEN Content, green fudder yvield and dry matter vield were recorded, The amalysis was done as per Eberhart and
Russel {19081, The mean squares due 1o genotvpe, environment as well as Gx Einleraction were signilicant for

all the chazacters studicd. The linear and non-linear components were significant for all the characiers, indicated

signilicant differences among the genotypes Tor their regression on environmental indices and genotypes differed

consilershly with respect 1o their stability, respeetively,

Among the parents SRE 286 and SKF 303
were found superior in mean performance and stable
as compared Lo remaining parents for green fodder
vield and dry matter yield. The highest mean
perfermance with near unity regression co-efficient
and least deviation from regression were observed
fia the hybrid SRE 286 % SRF 303, followed by RESY
104 % GFS 4 for green and dry matter yield indicated
as best performing and stable hybrids over
environments, In general, hybrds were better
nerlorming with average stabilily as compared 1o
parents and standard check. Oul o 28 hybrids, 12
hybrids were average stahle with better performance
over check for green fodder yield, whereas 3 parents
had high mean value than check with average
stability, Stability parameters For remaining
characters also calculated and discussed. The hybrid
SRE 286 % 550 39-3 was found stable for green fodder
yield whereas the hybrid RSV 104 x 86 59-3 was
stable for dry matter yield specifically under good
environmental conditions, indicated the possibility
of exploitation by advancing far isolating stable
genobvpes in forage sorghum.,

Breeding varieties/hvbrids for wider
adaptability is of prime importance to plant breeder,
Crop performance is a function of the genotype of

the crop and nature of surrounding environment.

The expression of the genotype is not independent
of the environment of test, consequentiy the relative
performance of the Genotype x Environment
interactions. The existences of G X E interaction
inhibit genetic analysis of performance and reduce
efficiency of crop improvement largely because they

confound comparison among genotypes with the
environment of test. The present investigation is an
altempl 1o estimare these interactions as described
by Eherhart and Russell (1966}

MATERIAL AND METHOIDDNS

The experimental materials consisted of
giuht diverse lorage sorghum lines crossed in half
diallel faghion, their resolant 28 Fl's and one
standard check HC 308, a single cut variety. The
experiment was laid at Sorghum Research Station,
Mawvsari Ageil. University, Navsari and Sural during
Khari 2007 and during Summer-2008 at Surat in RBD
with three replications, The plor consisted ofa single
row of 2.3 m length with 30 cm distance between two
rows, The randomly selected five competitive plants
were used to record abservations on days w 30 per
cent flowering, plant height (cm). stem givth (om),
brix{%), HCM content (ppm}, green fodder yield per
plant () and dry matter yield plant' (2},

The stability parameters for § parents and
their 28 hybrids were computed on the basis of mean
performance, using the statistical model as
suggested by Eberhart and Russell (1966),

RESULTS AND DISCUSSION

Paoled analysis of variance for phenotypic
stabifity (Table 1) indicated that the mean squares
due to genotype and environments were statistically
significant for all the characters indicaring ihe
presence of variahility both among genotypes and
environments. The mean squares due 1o genolype X
environmenl interaction were also significant forall

| Assistant Research Scientist, Bajra Research Station, Junagadh Agril. University, Jamnagar-361 006. and
2 Research Scientist (Sorshum), Main Sorchum Research Station, Navsari Agril. University, Athwa larm, Surat
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Genotype X Environment Studies in Forage Sorghum

Table2: Stability parameters for green fodder vield and components traits in forage sorghum.

SN, Crosses Days to 50% flowering Plant height {cm)
Mean by 54, Mean b S,
1 SRIF 286 &1.00 0 =250 21420 136 50,50
2 SRF 305 &1 02 161 197,70 [z T57.503#
=, SRF31I 88.78 1.14 0.58 199,60 (18] 100,30
4 GFS3 G222 025 15.10%% 206.90 152 9730
3 RSSV 104 2856 Q.60 [ 20 21060 0.65 612.80%=
b AKFSW2 70.56 1.52 389 230.70 0.86 11493 A0k
7 S50 59-3 68.22 65 428 206,80 020 -1500
8 GES4 5133 .14 3.00 1R1.50 059 SR 2
g SRIZ86x SRF 303 TH56 0,79 -7 24910 1.02 7100
1 SRF286XSRF311 8022 107 531 24020 1.40% .20
Il SRF286 X GFS3 79.33 0.73 4189 23780 097 5200
12 SRF2E6MRESV 104 76.00 1 96 71 22000 100 3.90
3 SRF288 XAKFSVZ TT8S 080 B.18¥ 200,60 122 2141.10%%
14 SRFZ86 X 55(339-3 5289 H1.68 5.05% 213.00 177 =48 60
5 SRFZE6X GF54 77.56 1.21 237 Z28.50 136 1085, 10
6 SRF303XSRE2I 867 1.02 |g72*= 22860 33 3440
[T SRF30SXGFS3 8533 198 41.29%* 21930 1.09 -50.60
1B SRF305 X RSSV 104 7700 142 -1.07 217.60 117 -58.00
19 SRF305 XAKFSV2 7875 148 13.31% Z1330 0.74 646,60+
a0 BRE 305X 880393 Tl B 2 BR324 20280 0.9 410.30%#
21 SRF305XGF54 8356 Z L7 21920 073 =510
SRE3XGFS2 8433 033 3538 193,80 106 1093 OF*
T3 SRF 311X HRSSY 104 81,78 138 T4O1F¥ 31560 191 275.20%
2 SRF31IXAKFSY 2 7522 1,34 132.56%* 232,10 0.9% 370,60
25 SRF311 X 858G 393 8089 271 25.00%% 22350 136 436,707
2 SRF3I11 X GF54 80.78 0.50 109,89 234,10 0.98 25320%
F7 GFSIXRSSV 104 TT0 029 §5.20% 230010 |0 A0
M OGFSIXAKFSVZ 3456 -1.10 277G 181,10 (Lol 369.60%
o GFS 3K S580 593 767 305 b i 187.80 -0.56% -56.90
W GFSIXGFs4 T6.80 0.0z¢ 253 260,60 L1l 402 70%*
31 RESVI0d XAKESY 2 80.67 000 <260 24840 030 1040
32 RSSY 104 X 550G 593 2.1 330 0E2 231.20 139 12340
33 RSSV LM X GFS4 7122 .38 08,1 2%% 25140 Lo =280
M ARPSY 2 X S50 39-5 TAGT 201 334 256,60 1.40 1204, 50%*
33 AKFSVIXGrS4 75.33 157 T0.86%F 23450 0.75 106.50
3 S5G59-3 XGFS4 .56 I.72 [0.02® 238.40 D0 471 90
37 HC30RNC 84.56 219 10s 215100 0.91* 51,30
SE. (m)y= 369 115 14.5 (40
Population Mean 79.12 23
Parental Mean 7873 20603
Hybrid mean 7905 22621
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S.N. Crosses Stem girth(em) Brix{%)
Mean b Sid. Mean by S,

1 SRF 286 1.09 145 0.006+ 891 |67 .19
2 SRF 305 1.20 127 (006 9.07 140 .18
3 SRF3I11 1.00 106 0.115%* 841 1.54 017
4 GFS3 1.18 102 0.032%* 784 1.69 048
3 RESV 104 1,12 72 0,002 10,66 .36 T 7%
& AKFSV2 086 -0.33 0098 ERY 098 TG0
7 SR 593 x72 067 0.006 Qa7 .84 B.7g*
5  GFS4 0.3% 013 00044 647 072 307
9 SKRF 286 x SEF 303 .85 n3g 0002 12,08 0.0 L
I SRF286 X SRIF3LL 0.87 031 0 9381 £141 1.84##
11 SRF286 X GFS3 0.8 049 QU0 968 233 .75
12 SRIZ8AXRSSY 14 1.4 2403 R R 1651 (198 2.5k
I3 SRF286 XAKFSY2 0,805 045 .044%= LLO4 3.30# .29
ld SRF 286X 550 59-3 1.11 z41 (L2 2.31 1.44 035
15  SRF286 X GF54 106 1.56 0,070+ 10,31 -1.58 3.10%*
16 SRF3MSXSRF31I 1.06 1.84 0,001 .37 287 1.0g4%=
17 SRF305XGFS3 1.1 145 0.004 10.8] 0.65 (56
18 SRI303XRSSV 104 1.05 137 00585 988 225 931*=
19 SRF303XAKFSVZ 103 127 1.050%* 1040 034 1.41#
Ay SRF305X 588G 59-3 098 1.53 0006 796 141 9. 158
2l SRF305 X GFs4 0.8s 112 (0.051%* 8.88 |05 2 ek
22 SRF31IXGFS3 0.80 1.50 ChOLo® 930 215 3 15%2
I SRF311 XRS5V 104 0.86 (.59 0.(29%* 876 236 0.09
2 SEF31 XAKFSV 2 093 1.19 0.004 11.01 168 .22
23 SRF311X 850G 593 075 033 0.023%% 50 038 5.1d%*
A SRF311XGFS4 085 103 0017+ 1010 218 1.93%%
7T GFS3XRS5V 104 042 123 0,001 972 1.74 G
28 GIFS3IXAKFSV?2 0.32 133 (L0003 AR 040 1.5
2 GFS3XSS80G 593 1.00 087 0.026%+ 340 139 R RS
A GIFS3XGFS4 105 1.57 Q.054%* 1180 -1.70# 027
il RESV D4 X ARFSY 2 085 0.77 0,005 11,64 386 420
32 RSSV 104X 886 503 095 014 0005 26 2468 044
33 RESV 04 X GFS4 0.81 024 0.045%* 1087 -1.53 304
3 AKFSWV 2N S8G59-3 54 0.88 (1.094%= 7.86 0.79 8.00%=
35 AKFSVIXGrS4 (.86 055 0.050%+ 9352 1.5 10 g 1**
388G 393X (GFS4 0,64 0.33* 0.003 850 1.68 009
37 HC3DENCY 1.03 203 O.008 Q07 443 002

SE.(m)+ 0.1z (&l 128 143

Population Mean 093 G.n67

Parental Mean .04 539

Hybrid mean 092 1001

" significant at 5 per cent and [ per cent of probability levels, respeetively,
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Table 2; Cont..
S.N. Crosses HCN content {pprm} Green fodder yield plant” (z)
Mean b, S, Mean b, S,
1 SRrz8e 83.70 0.31 2600 13500 0.73 -69.07
2 SRF303 2720 416 174.90%% 133.67 1.01 194.33
3 BRF3IN 11520 021 1592 40%* 107.89 111 -38.86
4 GFS3 10240 260 59.10* 11967 036 254084
3 RssW 104 137.00 -1.20 2527.60%* 12580 149 SU4 Gak
& AKFEV 2 22030 131 851, L0+ 24.56 069 20336677
7 5503593 130.60 .12 1350 80.56 N3l 10135
§  GFS4 126.70) 1.82 501.50%* 4767 065 -22.46
9  SRF286xSRF3035 63,00 146 331.30%* 21656 102 20212
Iy SRF286 X SKRF311 8110 634 357108+ 176,89 146 3517
Il SRF2E6XOGFS2 620 380 851.20%= 12745 0.13 -35.35
12 SRFZB6 XRS5V 104 6540 -2.96 060 145.67 162 320.55%
13 SRF286 X AKEFSV2 92.90 247 37470k B9.67 178 466.63%
14 SRF286XSSG59-3 53.40 4.56% -11.70 15033 I i “7238
15 SRF2B86 X GF34 159,60 241 2390104+ 16422 221 13.80
16 SRF305XSRF311 T340 082 245004 146.67 0.39* =70.24
I7  SRF305XGFS3 8180 -1.61 =7.00 17489 063 919.39%%
18 SRFF305 XRS5V 104 8680 420 4474 50%= 170.22 142 -34.02
19 SRF305 XAKFSW2 14240 8.65% -15.60 13744 183 1854, 22%=
2 SRF305XS55G 593 7470 6.84 TI0.00%* 150.8% 208 | 746 52%F
21 SRF305XGFS4 TE20 .14 3190.40 *+* 16245 087 -1.24
2 SRF211 XGFs3 13730 220 [4910.40 %= 12633 L5l -1337
23 SRF3LIXRSSY 104 TE.0 -151 8.20 13711 128 23527
23 SBRF3I1 XAKFSV2 134.80 1190 208 40 %% 9022 nas 405.00%
25 SRF311X58GS59-3 103.10 -4.53 1216590 ** 176.11 106 236.30*
2%  SRF3LIXGrS4 11920 -3.63 39410 =* 167.8% 096 46.54
27 GFS3XRESV 104 40,00 -1 553100 ** 125.67 123 1560.74%*
28 GFS3XAKFSV2 H6.80 6,13 3648.10 #= 101.89 045 TEE.88%*
X GFS3XS8G 393 5224 175 301,10 %= 13033 0.82 21627%
¥ GFS3XGFS4 68.20 097 79360 ¥+ 204.00 087  2282.60%~
31 RESY 104 XAKFSW 2 6720 519 [055.80 =% 194.67 .82 200.55
32 [SSW 104 X 580 59-3 152.80 262 3601.00%% 16211 127 60.16
3B RSSW 104 X GFS4 7800 072 -11E0 182.89 1.57 -13.74
3 AKFSV 2 X 55G 59-3 95.70 =204 2230,00%* 17200 098 73.58
35 AKFSV2XGIS4 11260 =401 2165.00%* 9811 0.04 | QT. 7+
3 S55G5%-3XGFS4 8430 .35 2820 9544 163 21635+
37 HC308(NC) 105.60 0.57 =5:20 13167 1.16 1224
SE{(m)+ 29.80 38 15,7 0.30
Population Mean GO 8T 1394
Parental Mean 130.39 0561
Hybrid mean G089 14933

160




Table 2; Cont..

PRV Res. 1 Vol 34(2): 2010

SN, Crosses

Dry matter yield per plant (g}

Mean b 5,
| SRF286 3722 059 L&
2 SRF 305 34335 1.08 2003
£ SRE311 31.32 0.19 01.08 =
4 GFS2 LAY 000 To.81%*
5 RESW 1M 3363 1.64 -587
6 AKFSV2 2163 1.36 382
7 SR0E0-3 28.37 .12 0p.4509*
g G54 82 029 -1.03
9 SRFZB6x3RF 305 7126 1.85 19,00
10 SRF286 X SRF 311 5426 1.49 57.25%=
11 SRF286 X GFS3 36.17 0.0 102.45%*
2 SREZ280 X RSSY [04 4537 1.38 14.18
3 SRE 286 X AKIFSV 2 26.50 .70 193 32%#
4 SRF 286 X 880 59-3 YA 081 1524
15 SRF286 X GGF5 4 44 37 L.75 §1.51%*
16 SEF35XSRI3L 44,69 096 =532
17 SRF205XGFS3 5464 |43 108.12%#%
18 SRF305 X RESY 104 3061 160 867
4 SRITI05 X AKFSY 2 2860 068 432
X SRF305X 550G 39-3 46,12 172 55764
21 SRF 305 X GFS4 39.88 127 205
X SRF311 X GFS3 36353 137 1082
P SRF311 X RESV 104 46,32 |54 G0, 16%*
| SRF311 X AKFSV 2 2619 088 1279+
2 SRF311 X 580 59-3 4090 022 51722+
2 SRF311XGFS4 4318 072 330
7 GFS3I XN RSV 104 4291 1.10 IN5.03%
28 GFS3 X AKFSY 2 2073 014 723274
0 GFS 3 X 556G 59-3 3200 109 G8.72%%
n GFS3 X GFS4 63.97 138 40474
3 RSSV 14 X AKFSV 2 5746 04z 393.07+%
32 RESV 104 X 850G 39-3 4980 227% 0,69
33 RESY 104 X G54 5154 221 607
54 AKFSV 2 X 550 59-3 5430 163 U2 3k
35 AKFSY 2 X GFS4 378 001 28.26%
3 SEGAI%3XGIS4 3528 1.80 IRE R o
37 HC30EMNC) 41.17 051 4D 45
SE(m)+ (.50 0.69
Population Mean 40.55
Parental Mean 2028
Hybrid mean 4577

®

Lol

*, " significant at 3 per cent and 1 per cent of probability levels, respectively.
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the characters studied suggesting differential
response of genofypes to different environments.
The results are in accordance with the finding of
Sankarpandian (20000 and Paril e al. (2006).
Significant mean squares due to environment(linear)
indicated considerable differences among
environments and their predominant effects on all
the traits, Pooled deviations were significant for all
the trails suggesting the importance of non-linear
compenent in the manifestation of genolype x
environment interaction for these significant traits
{Patil ef af, 2006).

The three parameters of stability namely
mean (i}, regression coefficient (bi) and deviation
from the regression (5°di) presented for green fodder
yield and other traits in Table 2. The ideal variety
should have high mean, unit linear regression and
least deviation from regression, For the character
days to flowering parent GFS 4 and hybrid AKFSV 2
X 880G 59-3 found average stable having less mean
{early)with non-significant S*di value and near unity
regression coefficiant. The ¢ross combination GFS
3 X GFS 4 found suitable under poor farming
situation while RSSV 104 X AKFSV 2 found supsrior
under good farming conditions. The character plant
height zenerally contribute maximum Lo green fodder
vield, the parent SKI 286 and hybrid RSV 104 x GFS
4 were average stable among all parents and hybrids
having high mean value than check and hybrid mean.
The thinness is important trait in forage sorghum as
thin stem plant is liked by animals. The parent GFS 4
having lowest mean with average stability for stem
girth, Among hyvbrids GFS 3 X AKFSV 2 had lowest
ez than check with average stability across the
environments. For quality parameters brix per cent
parent SRF 305 and HCN content, parent SRF 286
had highest mean value in desirable direction with
near uniry regression coefficient and non significant
{least) deviation from regression. The hybrid SRF
284 x 38 39-3 was average stable for brix reading
however it was specilically adapted to better farming
situatien with higher mean than the check HC 208
for HON content. The cross GFS 3 X GFS 4 was
specifically suited to poor farming situation for brix
value. With regard to green fodder yield, total five
parents and 12 hybrids were average slable as had
non=significant non linear and linear components
with bi value around unity and S'dia=0. The mean
value of check for green fodder vield plant! was

less than the hybrid mean and was stable. Mast
promising stable parents were SRF 286, SRF 305 and
SRF 311 with higher mean value than parental mean.
The promising hybrids in descending mean value
with average stability across different environments
were SRF 286 X SRF 305, RSSV 104 X AKFSV 2,
RSSV 104X GFS4,5RF286 X SRF311, AKFSV2 X
35 59-3 and SRF 305 X RSSV 104, The two crosses
SRF 286X 85G 59-3 and SRF 205 X SRF 311 were
stable under good farming situation.

For dry matter yield same parents SRF 286
and SRF 305 and hybrids SRF 286 X SRF 305, R8SV
04 X GF5 4 and SRF 305 X R3SV 104 found average
stable with high mean value. The check HC 308 was
unstable while eross combination RSSV 104 X 855G
39-3 was suitable under favourable environmental
situation. A perusal ofthe result indicated that parent
SRF 286 having stahility over environment for green
fodder and dry matter yield also had stability for
vield components. like plant height and quality
parameters like brix value and FHCN content, The
results are in conformation with Dangi and Paroda
(1978) and Patel (1993}, Similarly hybrids SRF 286 x
SRF 305, RSV 104 X AKFSWV 2, RSSV 104 X GF54,
etc., are stable across different environmental
condition for green fodder yield owing to stability in
component characters. Such type of crosses can be
advanced and better scgregants can be identificd
for developing stable cultivar with high vield
potentiality,
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Effect of Conjoint Use of Diammonium Phosphate and Rock Phosphate
in Combination with Phosphate Solubilizing Bacteria for Pigeonpea
in Vertisol

H.B. Kale', V.V, Goud?®, R.M. Wadaskar® and A.N. Patil’

ABSTRACT

A feld experiment was conducted on Vertisol at Pulses Research Unit, Akala (MS) during & harif season
af 200102, 2002-03 and 2003-04 to study the effect of diammonium phosphate {DAP) and rock phesphate
with or without PSB. Grain and straw vield. number o' pods plant” and grain weight plant! were significantly
higher with 4G kg PO ha used i the form of AP with phasphate solubilizing bacteria, followed by application
of 40 kg P,0, ha! through rock phosphate with PSR, Harvest index followed the order of DAP<PSE (T} and
rock phosphate + PSR (TY) and it decreased with increasing phosphorus levels, Maximum net returns was
noticed with seed inoculation with PSB and 40 ke PO ha'' used in the farm of DAP (Rs [4212) Followed by 40
kg B0, ha! through rock phesphate + PSB {Rs 124713 (19). However, relurns per rupes invested was more in

T, (Rs 2.63). followed by T, (Rs 2.41).

Pigeonpea is the most preferred pulse crop
all over India and has indispensable place in all
regional food habits and subsistence agriculture,
India is the largest pigeonpea growing country
encompassing aver 80 per cent of the world area
under pigeonpea. It abiliy (o produce cconomic
vield under limited maisture conditions makes it an
important crop of dryland agriculture. To enhance
the productivity of this crop, use of phosphorus
along with phosphate solubilizing bacteria (FSB) is
of greal importance. Phosphorues is important nutrient
for growth and vield of pigeonpea (Matiwade and
Sheclavantar, 1992} which is known as energy
currency of the living cells. Phosphate solubilizing
hacteria play an important role inmaking phosphorus
avatlable to crop plants (Gautam and Pant, 2002),
Indian soils are low to medium in available
phospherus. Supply of phosphorus through
fertilizer is still below the optimum level due to very
high prices of phosphorus fertilizers. In India, most
common source of phosphorus s diammoniom
phosphate (DAP). Alternate source of phosphorus
can ease the current siluation. Rock phosphate is
the cheapest source of phosphorus for crops. India
alone is estimated to have about 140 millien tonnes
of rock phosphate deposits, most of these are,
however, of low grade, with substantial impuritics
and are not suitable for the preduction of phosphatic
fertilizer (Gowarikar ef o, 2006). Therefore, itmay be
desirable to workout atechnology for exploiting this

indigenous resource of phosphorus for direct
application to figld crops in combination with and
without PSB. There is a little information available
on the integrated phosphate manazement in
piggompea, Hence, the present investigation was
carried out to find out the optimum dose of
phosphorus along with PSE in pigeonpea under
rainfed condilions.

MATERTAL AND METHODS

A field experiment was conducted during
Kharifseasons of 2001-02, 2002-03 and 2003-04 at
Pulses Research Unir, Akola (M3). The initial soil
was medium clayey in texture, medium in organic
carbon (0,28, 042 and 0,43 per cent), available N (220,
224 and 225 kg ha'), available PO, (30.73,31.02 and
28,56 kg hayand available K {630, 718 and 672 kg
ha 'y with pH (7.84, 8.39 and 8.40). The treatments
consisted of two sources (Rock phosphate and
DAP), two levels of phosphorus (20 and 40 kg ha')
along with seed inoculation with PSB (Bacilfus
megatherium) and PSE alone besides a control. Rock
phosphate of Mussorie rock contents PO, Ilper
cent and it was applied at the time of sowing, Tn all,
ten treatments were tested in randomized block
design with three replications, The crop variety [CPL
B711% was sown on 12 July 2001, 8 July 2002 and 19
July 2003 and was harvested on 29 January 2002, 29
January 2003 and § January 2004, respectively. The
total rainfall received during the crop growth was

[, 2& 3 Asste Pref and 4. Senior Res. Scis, Pulses Research Unit, D PDEY. Akola
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Table 1. Effect of phosphorus and PSB on growth and yield atiributes of pigeonpea (Pooled over 3 years)

Treatments Plant Daysto Daysto  No.of  Neool 100-sced Grain
height at 50% maturity branches pods  weight weight
harvest (em) flowering Plant®  plant’ (=) plant”
T, - Conurel 1496 129 176 (.57 81.36 9403 1330
T, -20kgP,0, ha! 1506 130 178 708 86.10 0.04 14.96
through rock phosphate
T, -20kgP.0, ha' 1510 130 177 T4 8653 903 1598
through DAP
T, -40kgP,0, ha' 1333 150} 178 737 gz.13 909 1796
thorough rock phosphate
T, -40kgP,0, hat 1540 131 179 T4 9920 S5 1820
thorough DAP
T, - PSBalone 149 8 130 178 693 B7.40 922 14.21
T, - T?+PSB 1453 132 178 760 93.53 913 1573
I I P5B 1330 131 177 722 .66 9,10 16.35
Ty = T, +PSE 1570 131 177 373 10440 ERLS 2028
T, - T,+PSB 155.6 132 179 812 10953 920 2161
CDP=0.05) NS — NS 11.33 NS 123

G506, 4146, and 692.8 mm in 23, 23, and 37 rainy
days during 2001-02, 2002-03 and 2003-04,
respectively.

RESULTS AND DISCUSSION

The data pertzining to yield contributing
characters showed that the increasing dose of
diammanium phosphate from 20 to 40 kg PO, ha!
with and without PSB increased the plant height,
number of branches plant”, number of pods plant”,
grain wejzht plant’ and test weight as compared to
the equal levels of PO, used in the form of rock
phosphate with and without PSB, respectively,
Haowever, these increases did not reach the level of
significance during the cxperimentation with the
exception of number of pods plant! and grain weight
plant! {Table 1), Application of 40 kg P,O_ha' used
in the form of DAF increased the number of pods
plant” and grain weight plant”’ significantly over no
application of phesphorus,

Phosphorus application (@ 20 and 40 kg P,0,
ha'! used in the form of DAP with and without PSB
increased the grain and straw vield as compared ti
the yields obtained with the equal doses of PO,
when applied in the form of rock phosphate with
and without PSB, respectively, However, the
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difference in vields betwesn two types of fertilizer at
all the levels was not found significant. These results
are in agreement with the results obtained by
Mehratrs (1986), The efficacy of both the forms of
phosphatic fertilizer was significantly increased by
the addition of PSE with all the levels, however,
significant difference was noticed with 40 kg PO,
fia* used in the form of dismmonium phosphate with
PSB (T, ). This might be because of making
unavailable form of phosphorus available to plant
by producing organic acid fe., citric acid and
sulphuric acid which convert tricalcium phosphate
to hasic phosphate (Tomar et af. 1996). The per cent
increase in grain yield in T treatment was 20.8, 7.9
and 11.76 per cent over the conteol and application
of phosphorus @ 40 kg ha”' through DAT (T ) and
rock phosphate alone (T, Jrespectively, Lack ofrock
phosphate response may be attributed to a low
application levels, high P-lixation capacity of soil
and moderately alkaline soil pH likely inhibited the
dissolution reaction for rock phosphate (Chen and
Menon 1995 and Sanyal and De Datta, 1991). PSB
alone produced statistically equal yields as compared
to 20 ke P, 0, ha* used in either form with or without
PSE. Plant growth and vield were also affected due
to scarce supply of moisture especially at flowering
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and pod filling stages under rainfed conditions. A
significant vield response in pigeonpea o
phosphorus up to 40 kg PO, ha'' through DAP has
been repocted earlier (Singh and Sekhon, 2007). Seed
inoculation of PSB + phosphorus application
resulted significantly more grain and straw vields,
pods plant” and grain weight plant”! as compared
with the control, Harvest index of pigeonpea did not
vary significantly with the treatments due 1o balance
growth and yield with the application of PSB -
phosphorus. Ineculation of PSB and PSB +
phosphorus @ 490 ke ha' used in the form of rock
phosphate and DAPR, respectively gave Rs.851, Rs,
780 and 1366 ha' higher net returns over control,
Thiz was attributed due to comparatively higher
eross returns ha' and less cost of DAP fartilizers
owing to quantity required as compared to rock
phosphate. Net returns of pigeonpea was maximum
in sced inocalation with PSB + phosphorus @ 40 kg
ha! used in the form of DAP (Bs 14,212 ha') which
showed Rs 4376 and Rs 1566 more over the conlrol
and phospherus application @ 40 kg ba' used in
the form of DAP alone, respectively (Table 2).

Retums per rupee invested was more in PSB
+ phosphorus @ 40 kg ha' used in the form of DAP
(Rs2.63), Tollowed by PSBE + phosphorus @ 40 kg
ha! used in the form of rock phosphate (Rs 2.41)
owing to greater gross returns ha”' of respective
treatments as compared with cost involved in

production of pigeonpea. Thus, inoculation of FSB
+ phosphorus @ 40 kg ha'' vsed in the form of DAP
wits [ound productive and remunerative system for
pigeonpea under rainfed conditions of Vidharbha
rEELON.

.

"

100

Effert of Cemjoine Use of Digmmenium Phosphate and Rock Phosphate in Combination with Phosphate Solubilizing Bacteria for Pigeonpee in Veriisol

LITERATURE CITED

Chen, S.H, and R.G. Menon, 1991, Factor affecting
the agronomic effectiveness of phosphate rock
{or dircct application. Ferti, Res., 41: 227-234

Gautam, P and LM Pant, 2002, Effect of coinoculation
of Pseudomonas species and Bradyrinizobivm
faponicum on nitrogen and phosphorus
availability Lo sovbeun (Glveine max). Indian
L Agric. Sci, 72 (4); 248251,

Gowartkar, V., V.M. Knshnamurhy, Sudha Gowarikar
and Manik Dhanckar, 2006. The fertilizer
encyclopedia. Vasudha Research
Publications Pvt. Lid. : 424,

Matiwade, .5, and M.N. Shellavantar, 1992, Growth
analysis of short duration pigeonpea as
influenced by nitrogen and phosphorus levels,
Indian I. Pulses Res., 520 1 98-199,

Mehrotea, C.L. 1986, Relative efficiency of rock
phosphate compared to 58P, Fertilizer News
15 (9)327-31.

and

Sanval S.K. and 5.K. DeDatla, 1991, Chemistry of
phosphorus transformations in soil, Advances
in Soil Science [6: 37-35

Singh Gurigbal and 1.5, Sekhon, 2007, Effect of
phosphorus and sulphur application on yield
and vield attributing characters in pigeonpea-
wheat cropping system, Indian J. Food
Legumes, 20(2): 212-213.

Tomar RES, K.N, Namdeo and 1.5, Raghu, 1996,
Efficacy of phosphate solubilizing bacteria,
biofertilizers with phospherus on growth and
vield of gram {(Cicer arietfmum). Indian J.
Agron, 41{3):412-415,

*
b




PRV Res, 1. Wol. 34 (2 2010

Effect of Seed Priming and Foliar Fertilization of Nitrogen on Growth
and Yield of Chickpea (Cicer arietinum)

H. B. Kale', V. V. Goud®, N, M. Konde® and A. N. Patil®

ABSTRACT

Field experiments were carried oul during Klardseason of 2005-06, 2006-07 and 2007-08 showed that
seed priming gave significantdy higher grain vield over na priming. The increase was to the tune of | 168 per cent,
Foliar application of urea (2 per cent) vwice at flowering and 10 days Mereafier significantly inereased the
number of pods plant™, and grain weight plant resulted in higher grain yield than the water spray.

Foor sland establishment due to drough,
lack of irrigation facilities is a major constraint in
chickpea cultivation under rainfed condition. Seed
priming benefits included faster emergence ol
seedlings, better stands and a lower incidence of re-
sowing, more vigorous plants, hetter drought
tolerance, carlier fowering, earlier harvest and higher
grain yield (Harris ef o/, 1999, Priming of seeds is
econommical, simple and safe technique for improving
germination, seedling growth, crop production and
that would be appropriate for all farmers irrespective
of their socio-economic status. For a large proportion
ol the time that seeds spend in the soil that are simply
imbibing water, often very slowly and do not promaote
zood seed-soil contact owing to low-precision
sowing methods. Speed of germination and
gmergence was an mmporeant determinant of
successful establishment. Nitrogen due 1o leaching
and volatilization may not be available adequately
al flowering and pod formation stages of crop and
results in shading of fMlowers and pods. The crop
need more nitrogen at the reproductive phase (Hamid,
I988), and the nulricnt uptake after flowering gither
becomes slow or stop due to inactivation of roots.
Foliar murition may be a uselul option particularly
for the arcas where soil application of fartilizers often
leads W locking or loss of nutrients. Foliar application
of amide form of nitregen is casily available to the
plant system without any expenditure of energy
thraugh cuticle and stomata to the site of food
synthesis directly, leaving no wastaze. It revealed
thar foliar application of nitrogen through urea
sustained foliar activity and root nitrogen
absorption leading to a higher utilization of available
nitrogen (Martigone and Nakyama, 1983) and being

non-polar moleeule making, it is an ideal for foliar
application. Chickpea is the major crop grown on
residual soil moisture in Southern Maharashtea where
crop establishment is a major constraint and foliar
spray of ferlilizer may result in econamic use of
fertilizer which is a high cost input, Keeping this
view in mind, the present investization was carried
Bt

MATERIAL AND METHODS

Field investigations were carried out at
Akola during Reahi 2005-06, 2006-07 and 2007-08 an
medium biack soil. The soil was low in available
nitrogen (214 kg ha', mediom in available
phosphorus (21.60 kg ha') and high in available
potash (304 kg ha''), with pH- §.30, electrical
conductivity 0.32 dS m* and ©.C. 4,40 g kg, The
experiment was laid out in a lactorial randomized
black design with four replications, keeping plot size
as 4 x4.5m. The trestments consisted of seed priming
dhinwater (5, and no seed priming (8,) under foliar
nutrition water spray at foliar nutrition (M) 2 per
cent urea spray at vegetative (N,), flowering (M),
pod formation stage (N}, vegetative + flowering
stage (N,) and flowering + 10 days thereafier (N,)
were given. Chickpea variety SAKI-9516 was sown
at 30 x 10 em spacing using 55 kg sced ha! seed rate
on 26 October 2005, 110ctober 20006 and 5 Novemhber
2007 and harvested on 7 February, 25 February and
24 January 2008 during first, second and third vear
tespectively. The preceding crop during Kharifwas
mungbean, urdbean and mungbean during 2005-06,
2006-07 and 2007-08, respectively, The crop was
fertilized with uniform dose of fertilizer 20 kg N and
40P O kg ha', The main aim of this investization

1.2 8 3. Assistant Prof., and 4. Senior Research Scientist, Pulses Research Unit, Dr.PD V. Akola
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Table2: Ancillary observation of Chickpen as influenced by different treatments (Mean of 3 yvea rs)

Treatments Days to DASto  Plant Nowol No.of  Grain 100 Seed
S0% maturity height Branches pods  weight weight
flowering {cm) plant'  plant’ plant'(g) (g}

A, Seed Priming

8, - No seed soaking 5085 1461 3492 .84 2927 4.57 1591

8, - Seed soaking 4 hrs in water 5025 10484 3711 832 3135 495 16:68
SE (m) & 009 047 029 11 043 (.06 0.09
CDat 5% (126 NS 0.34 032 125 017 027

B. Foliar Nutrition

M- Water spray 33 W2y 3530 867 2700 431 1596

M, - Urca spray2% at 5127 10500 3600 6.68 293 470 16.08
vegetative stage

_\'E - Urea spray 2% al 5110 1483 3393 B.00 3073 4.79 1645
flower initiation

M, - Lreaspray 2% at 4594 4687 3560 743 2019 45| 16.60
pod formation stage

M- Urea spray 2% at vezelalive 3000 1053 3687 g1 k1 herl 405 16.11
+ flower initiation stage

M, - Ureaspray 2% at flowering 5067 1060 3642 557 3387 330 16.57
+ 1 days there aller.
SE(m)= 013 30 050 019 0.74 010 0.1s
CDoat 5% 043 123 WS (.55 217 0.30 047

. Interaction
SE(m)+ 022 042 0.70 27 1.4 114 023
CIar 5% NS NS NS NS NS NS NS
Cv9% 273 2469 338 606 597 533 240

was to study the effect of priming of chickpea seeds
i+ h soaking in water) on the performance of crop in
the field. in comparison with crop raised from non-
primed seeds and decide the proper stage of foliar
spray of urea for rainfed chickpea so as to escertain
the practical utility of low cost technology of seed
priming and foliar nutrition on the vield parameters
of chickpea crop.

RESULTS AND DISCUSSION
Effect of Priming

Seed priming resulted in maximum number
of branches, number of pods plant!, grain weight
plant, carlier flowering and earticr harvest than no
priming. However, 1000-seed weight was not affected
by any of the treatments, Seed priming 4 I in water
recorded significantly highest grain vield (860 ke
ha'y than no priming (770 kg ha '), The increase was
tothetune of 11.68 percentand 11 2| percent hraher
arain and straw yield, respectively over no priming,
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The beneficial role of priming was attributed to the
alterations in enzymes activities of carbohydrate
metabolisin in the seedlings, Kaur er. al, (2002 a)
reported that activities of amylase, invertase, sucrose
synthasze and sucrose phosphate syathase in shoots,
sucrose synthase and invertase in roots, and sucrose
phosphate synthase in cotyledons increased in
primed seedling as compared to non-primed
seedlings.

Foliar Nutrition

The maximum seed yield was recorded with
foliar spray of 2 per cent urca solution twice at
flowering and 10 days thereafter (N}, which was
significantly superior to other treatments except
foliar spray of urea (2 %) at vegetative + flower
imitiation stage (N, and urea spray (2 %) at flower
initiation (M, } during the individual vears (excliding
during 2005—06} and spray of 2 per cent wrea at
vegerative + flower initiation stage alone (N} in
pooled data. Yield increment due to 2 per cant urea
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spray was 20.70 per cent over water spray. The
increase In grain vield due to urea application could
be obtained because of improvement incrop growth
and vield attributes { Teble 2). Ali and Kumar (2006)
reporied beneficial effect of (oliar application with 2
per cent urea solution at the reproductive stage i.e.
Newering and pod formation in most of the pulse
crops. [0 might be due to the fact that pulses under
rainfed conditions often experience nitrozen
deficiency during lTowering and pod formation
because nitrogen fixalion wsually declines at
reproductive stages and this is preceded by a
decrease in fixation rate per unit weight of root
nodules which probably results from bacteriod decay
in the oldest nodules or in other words, gradual
degeneration of root nodules. Yield improvenent due
to 2 per cent urea spray was very well reflected in
the higher values abtained for number of pods plant
"and grain weight plant . Similar increase in grain
vield was observed through foliar spray {(Hamid
1988). The response to foliar application of 2 per
cent urea solution has alse been reported from
different locations (Jeswani and Baldey, 1997

Economics

Seed priming significantly influenced gross
[Re, 20391/} and net monetary return (Re. 8974/ ) over
no priming. [thas recorded 11.65 and 31.62 per cenl
higher GMR and NME, respectively over no seed
priming. Similarly, the highest C:13 ratio was recorded
with seed priming over no seed priming.

Foliar spray of urea (2 %) at flowering + 10
days thereafter (N ) registered highest gross
{Rs. 211047 and net monetary returns (Rs.9186 ha'),
respectively over remaining foliar spray of urea and
water spray, closely followed by urea spray at
flowering and vegelative stage (N,) which in turn
did not differ conspicuously from urea spray at flower
initiation stage (N ). The aforesaid treatment was
significanthy supwri-or over different foliar mutrition
of urea spray and water spray, The highest B:C ratio
was recorded with Urea spray 2 per cent at flower

¥,
e

o,
"

initiation and 10 days thereafter (N ) and Urea spray
2 per cent at vegetative + flower initiation stage (N,

CONCLUSION

Under rainfed condition for Desi chickpea,
tor higher grain vield, soaking of seed for 4 h in
water in addition to recommended dose of fertilizer
1o recover nitregen deficiency at critical stage,
supplemental dose of urea {2 %) sprays at flowering
and 10 days thereafter be given for obraining higher
arain yield.
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Impact of Institutional Credit on Weaker Section

Devyanee Nemade', M. D. Kad® and U. T. Dangore’®

ABSTRACT

The stdy on “Impact of Tnstitutional Credit on Weaker Seetion in Akola Distriet was underiaken with the
objectives to study the emplovment pattern, income and expendituce pattern and the impact of credit on income
and employment of selected samples. As per the guidelines on lending to priority sector issued from e Reserve

Rank of India, the weaker section includes,

I Small and marginal farmers with lanelioldi

ol 3 geres and less and landless labourers, tenant Baemers and share

croppers, 2, Artisans, village and cotlage industries where individual credic limits do not exceeds Rs. 50,000/-

Akola tahsil was purposively selected, The
data were collected from five villages of 100
respondents from weaker sections, out of which 50
were beneficiaries and 50 were non-beneficiaries, The
data pertain o the year 2007-08,

Perform average emplovment, annual
inceme was higher in beneficiaries than non-
beneficiaries. In beneliciaries, highest proportion
of loan (78.37%) was availed lor crop production
followed by livestock purchase (20045 %), and
implement and machinery (only 0.97 %), Grossretum
wits higher in heneficiaries over non- beneficiaries.
At overall level annual emplovment in beneficiaries
was higher {291,536 days) as compared to non-
heneliciaries (266.58 days).

hajority of [armers being small have limited
resourees of their own and have to depend on credit
for acquiring crucial and costly inputs with the
technological changes in Indian agriculture. The
capital needs of farmers for modem inputs have
inereased manifolds. The increased capital needs
cannot be met from the farmers” own fund, The
farmers gel income during the limited period while
their expenses are spread throughout the vear,
Therefore they have to depend on some other
sources for obtaining the funds 1o meet their farming
requirements, The requirement of production credit
varies from farm to farm and alse from crop Lo crop,
It alsa depends on the level of technology being
adopted by the farmers in the region. Lack of
adequate capital has been acknowledged as one of
the most serious inhibiting factors in modernization
of traditional agriculture and the key element behind
the vicious cvele of poverty.

Creation of adequate credit facilities has
been identified as the principal solution for all Indian
Agricultaral problems. By taking all this into
consideration, the study entitled “lmpacl of
Institetional credit on weaker section in Akola
district” was undertaken with the follewing
objectives:

L. To study the employment pattern, 2, To study
Lthe income and expenditure pattern,

Lad

To study the impact of credit on income and
employment of selecied sample farmers.

MATERIAL AND METHODS

Akola tahsil was purposively selected for
the study, The sampling technique followed for
cellection of data for the present study was
purposively random sampling, From this tahsil, five
villagzes were selected for the study i.e. Chikhalgaon,
Sindkhed, Kapsi road, Mhaispur and Lakhanwada.
List of heneficiaries and non beneliciaries of weaker
section were prepared separately for cach selected
village with the help of Grampanchayat,Primary
agricuftural credit societies and other financing
institutions.

The farmers who availed agricullural eredit
from any institutional sources foral least three years
were called as beneficiaries and those who have not
taken any financial assistant from any institutional
sources for last three years were called as non
beneficiaries, for the purpose of studving the impact
of credit on income, As such, whole sample was
consisted of 30 beneficiaries and 50 non
beneficiaries. Thus the total sample consisted of 100,

1. Senior Res. Asstr., 2. Associate Prof., 3. Assistant Prof. , Department of Agricultural Econenics, Dr., PDKY,

Akala,
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Analysis ol data:

Cost coneepts : The [ollowing commeonly cost
concepts were used for estimating the cost of
cultivation of crops.

Cost A: This cost includes the following items of
expenditure,

I, Hired human labour 2, Owned and Hired bullock
fabour 3. Seed (both home produced and purchased)
4, Manures {owned and purchased). 5. Fertilizers &.
Depreciation and repairs to implements and
machinery 7. Land revenue and other cesses. §.
Trrigation charges 9, Tnterest on working capital 10.
Miscellaneous charges.

Cost B= Cost A+ Rental value of land = [nterest an

fixed capital

Cost C: Cost *C? is the total cost of cultivation, Itis
arrived by adding imputed value of family labour Lo
cost Bl

Outpui- Input Ratio : The output-input ratio shows
the profirability of investment on farm. This was
wirked ot by dividing the gross return by the cost,
The cutput-input ratio was worked a1 cost A, and
cost O for farm as a whole under study.

Forthe income fren the farm as a whaole for
the beneficiaries and non-beneficiaries farm was
measured by estimating following measures.

Farm Business Income = Gross income — Cost A
Family labourincome = Gross income — Cost B

Tabie 1 Employment pattern ofselected farmers.

Netincome = Gross imcome — Cost O

Cropping Intensity : Cropping intensity refers to
the intensity with which land is cultivated.
Grossed cropped area
Cropping intensity (%) = —x 100
Met sown area

RESULTS AND DISCUSSION

Employment pattern

[t was observed from Table | that the annual
emplovment in beneficiariss at overall level was
201,56 days oul of which crop production provided
71.30 per cent employment, followed by subsidiary
occupation (21.85 %) and livestock {6.85 %5). Total
labour employment in non-beneficiaries group al
overall level was 266.38 days, out of which crop
production provided 70.06 per cent employment,
followed by subsidiary cccupation (23.35 %) and
livestock (6,39 %) employment.

At overall fevel, the total labour employment
opporiunities on beneficlaries group were more
(29136 davs) as compared to non-beneficiaries
eroup (266,58 davs). Thus an additional 24.98 days
ol employment opportunities were created in
beneficiaries over non-beneficiaries. Thus use of
credit had inereased the input vse and as such it
heiped in creating additional employment
apportunites, The studies carried cut on employment
by other research workers indicated similar results,
Misra and Maurya (2007} [t was observed that

S.N. Particulars Beneficiaries Non-Beneficiaries
Marginal Small Artisans Overall Marginal Small  Artisans Overall
I Crop Predoction 20655 21901 198.11 20789 19829 204.54 15749 1877
(71097 (T326)  (B8ED  (TI3M (F270) (7359 (6324} (T0.06)
2 Livestock 2468 26.57 8.59 1995 20065 2474 728 17.57
(8060 (BR9) (297 (083 (759 (B0 (25 (63%
3 Subsidiary occupation 567 5337 g1 (3.7 3378 48.68 8427 6224
{1040y (1785) (2843) (2183 (1972} (1751) (3384} (2333)
4 Towl lmbouremployment 28691 20845 28881 29156 27276 20796 24904 26658
(10000 (100000 (100.00) (10000 {100,007 (100.060)  (1000) (100.00)
5 Additional Lnployment s 208 3907 2498

aver Non-beneficiary

MNote: Figures in parentheses are percenta
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income and employment both on per hectare and
farm basis were higher on borrower farms than nan-
borrower farm,

Annual income

Table 2 reveals that the beneficiary at
overall level the annual total income from all sources
farm' was Rs, 42527.47. Largest share in the toral
gross income of farm was from crop production
{35.533%), followed by subsidiary and artisans
ocupation (39, 23%), wage earning (3.18%) and from
service and business (2.04%). However, in case of
non-hensficiaries at over all level the annual wotal
income farmr! was Rs, 27637.84. Largest share in
total gross income of farm ' was from crop production
(71.94%), followed by subsidiary and artisans
occupation {19.58%), wage earning (5. 84%) and farm
service and business (2.64%), The major source of
annual income in beneficiaries and non-heneficiaries
of selected sample was crop production. These
results are in conformity with the obscrvation of
Anjugam and Ramasamy (2007).

Expenditure pattern

It was observed from Table 3 that in case
of beneficiaries ar overall level the wtal farm and
family consumpticn expenditure was Rs. 39390.01.
Outof these expenditure, agricullure incurred 46.48
per cent, subsidiary £ Artisan 22,84 per cent and on
family consumption 30.68 per cent which includes

total food jtem (18.93%) and total non food items
(11.73%).

Incase of non-beneficiaries at overall level
the total expenditure was Rs. 31114.55, Out of these
expenditure, agriculture incurred 52,91 pet cent,
subsidiary and artisan 17.39 per cent and on
consumption 29.649 per cent which includes toral foed
item {17.93%) and total non-food items {1 1.76%).

It is concluded that major expenditure in
beneficiaries and nen- beneficiarics was on
agriculture. 1t was also observed that the
expenditure on total non ood item in beneficiaries
was more in all the groups.

Cost, Returns and Profit

It could be seen from Table 4 that in
beneficiaries ar overall level the farm! gross return
was s, 23616.73 as against Rs, [9883.16 for non-
beneficiaries, For beneficiaries Cost A and cost C
farm were Rs. 14709.92 and | 8307 46, respectively
and for non-heneficiarics it was RS, 12962.60 and
Rs. 16463 91, respectively. Thus farm!' expenditure
incurred by the beneficiaries was higher than non-
beneficiaries.

The farm business income represents
profit over direct cost (Cost A) was Rs. 8906.83 for
beneficiaries as against Rs. 6920.56 for non-
beneficiarics. The net income over total cost (Cost
) on beneficiaries for the farm as a whole was

Table 2: Annual income of selected samples through various sources

{Rs. Farm™)

5., Particulars Beneficiaries Non-Beneficiaries
Marginal  Small  Artisans  Overall Marginal  Small  Artisans  OQwverall

I Crop 197165 3000457 1396404 23616.75 1790056 2082556 1192335 19883.16
Production (5432)  (6921) (3725 (5553) (7182)  (7899) (S89%)  (7194)

2 Subsiciary and 1478949 1411906 2116614 1669156 441019 571827 610558 541135
Artisans (4023} (2647)  (5647) (3925 (1769)  (1514)  (30.18) (1958
Clecupation

3 Wage 20003 .45 1034 78 996,23 1351.49 261400 HOE12  1056.76  1612.96
Earning (545 19 266) (308 (1049 (GO (522 (3.84)

4 Service & .00 124500 133800 867.67 000 104500 14611 730.37
Business ((1.00) (233) (3.62) QR0 00 270 366) (264
Total 36760459 53333.41 3748441 42527.47 2492475 37756.95 20231.80 27637.84

(100.00)  (100.00)  (100.00) (100.00) (100.00)  (100.00) (100.00)  (100.00)

Mare! Figures in parentheses mdicate the percentage to total
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Table 3 :Pattern of expenditure of selected samples

{Rs. Family/ Year)

S.N. Particolars Beneficiaries Non-Beneficiaries
Marginal Small  Artisans  Overall Marginal  Small  Artisans  Overall
A Agriculture 1597256 2813738 1081244 18307.46 1489744 2354687 10741 1646391
(4640)  (5439)  (335T) (4648 (5543)  (3854)  (4L70) (5291
B Subsidiary/ §388.00 899870 040558 800746 441010 5TIB2T 610558 541135
Artlzan 2495y (17460 (29200 (284)  (1642) (14227 (2326)  (1739)
C Consumption
1 Total cereals 272064 31364 283140 28BRS6 266040 322748 200808 293212
{7900 {65.04) (879 (733) (9.5 (B.02)  (1108) (242)
2 Total Pulses 98424 1224.84 114048 111632 8144 152816 114480 110480
{2.80) 2.38) [3.54) [2.83) (3.13) (3.30 (4.36) (3.5%)
3 other food items 282540 393790 ISOLEE 5L 333 178200 151028 1341.76
8203 {7.64) (L115y (8.76) (4.96) (4433 (3.75) (4.96)
4 Total Food items 653028 8237644 756376 745682 483484 633804 555316 3578.68
(1897)  (1606) (2348 (189D (1800) (1576 @L19) (1793
5 Total Mon 332040 012728 442814 462827 272404 462168 363602 366061
Food items 9.67) (11.89) (13730 (175 (1004 (1149 (1385 (11.78)
6 Food+ O859.68 1440372 1190190 1208500 T55888 959,72 H9928 923929
Non-food items (2865)  (2795) (3723} (3068)  (28I3) (2725 (3504)  (2969)
Tl 34470.24 51530.89 32209.92 39390.01 26866.51 40224.86 26252.27 31114.55
Expenditore  (10000) (10000}  (10000)  (10000)  (10000)  (10000) (100.00)  (100.00)
Figures In parentheses indicate the percentage to tolal.
Table 4 : Cost, Returns and Profit on selected farms, (Rs. Farm™)
S.N. Particulars Beneficiaries Mon-Beneficiaries
Marginal  Small  Artisans  Overall Margingl ~ Small Artisans  Overall
I Gross cropped 121 243 072 |45 1.0 212 063 128
arcatha)
1 Grossreturns 1967165 3691457 1306404 2361675 1790056 2ORZS56 1192335 19883.16

(16505505 (15191.18) (1939450) (1628742) (16422.33)

(14068563 (1892595 (15533.72)

3 CostA 1156489 2436663 799823 1470992 1045633 2088736 TRMLIL 1280260
(9557.76) (1010972} (1110868 (10144771 (9592.96) (DR52.53) (1197478 (10127.03)
4 CostB 388781 2648952 905544 16470 1277842 2179985 O0LLA4 1452090
{1E477.53) (10901.04) (12577.00) (11363.86) (11723.32) (10282.95) (14303.87) (11351.49}
5 CostC 1507236 2813738 1081244 1830746 1489744 2334687 1094741 1626391
(13200463 (11579.17) (15017.28) (12625.83) (13667.38) (11107.01) (1T376.84) (12862.43)
6 Farm business $406.76  12347.04 506379 890683 44425 BO3R20 437024 G920.56
income (6047.74) (SUS146) (B28382) (61426d) (6820.57) (4216.13) (695017 (3406.68}
7 Familylasbour 608384 1042505 450860  TI39.06  S1El4 BOO3TI 2001097 535323
income (SO27.07) (4200.14) (GR17.50) (4923.56) (469921) (3TBET1) (4622.08) {418223)
4 Netincome 399000 S7TRI9 315160 330929 300312 627869 975 3419235
(3305.03) (361200) (437722} (3661.38) (2753.16) (2961.65) (1549.11) (2671.29)
9 Qut-input ratio at
i) Cost A 1153 1:1.50 1:1.75 I:lel L: 171 1:1.43 [:1.58 1:1.33
1) Cost C 11125 1:1.31 1:1.29 1:1.29 [:1.20 1:1.27  1:1.09 1:121

Fizures in parentheses indicate values per hectare
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Rs. 3309.29, whereas for non- beneficiaries farm it
was Rs, 341925, Outpul — input ratios for
heneficiaries and non- beneficiaries al cost A were
161 and 1.53 and at cost C were 1.2% and 1.21,

Table 5: Pattern of Utilization of Loan

respectively, This shows that crop production was
profitable in beth the groups bur more so on
beneficiaries. It was observed that gross return;

]

cost A, cost B, farm business income and net income

(Figures in Rs)

SN, Particulars Beneficicries
Marginal Small Artisans Overall
1 Crop Production 1Z1520.00 254040.00 27200.00 134453.33
(72.98) (84,98} (57.63) (78.57)
2 Live stock purchase A450H00.00 4300000 1 5000.00 JA000.00
[(27.02) {15.02) (3178) (2045}
3 lmplements/Machinery 0.00 0.0 S0a0.00 | e, (37
(0.00 {0.00) (10599 (.97}
Total 166520.00 299640.00 4720000 171120L00
{10CLOEF (100.00) { 100000 {100,061

Mote @ Figures in parenthesis are percentage to total

Table 6 : mpact of Credit on Emplevment.

Figures in Days

S. N, Particulars Beneliciaries Non - beneficiaries Additional
employmentover
non beneficiarics

1 Marginal 28691 27276 14,15

(3280 (34.11) (18.89)

2 Small 20895 27790 2099

{34.18) (34.76) (2800
3 Artisans 28881 249,04 3977
(3302 3104 [(53.080
4 Overall 291,56 266,58 2408
(33.33) (33.33) (33.35)

Mote ; Figures in parenthesis are percentage to total

Table 7 : Impact of Credit on Income,

S N, Particulars Beneficiaries Non - beneficiaries Additional incomeoyer
non heneficiaries

Marginal 56764.5% 2492435 [T839.54

[2882) (30,06} (26.51)

2 Small 5333341 I7I56.95 1557640
[41.80) [45.54) (34.87)

3 Artisans 3748441 2023180 1725261
(20.38) {24 400y (38.62)

4 Orverall 4282747 263784 | 488963
33353) {33.33} 3333

Mote ; Figures in parenthesis are percentage,
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per hectare were higher in beneficiaries than non-
bengficiaries.  Thus the study revealed that the
farm™ income in benecliciaries were higher as
compared to non- beneficiaries.

Pattern of utilization of loan

It was revealed from Table 3 that at overall
level the highest proportion of loan (78.57%4) availed
tor crop production followed by livestock purchase
{20.45%) and implements and machinery (only 0,97
%) The study indicated that the major shere of loan
amount was utilized towards erop preduction,
toltowed by purchase of livestock. This contrudict
wilh the result of Gupta, e af {2007}

Impact of eredit on employment

[t was observed fraom Table & that overall
annual empleviment in beneficiaries was higher
{291.56 days) as compared to non-beneficiaries

(20638 davs), Thus an additional 24.98 days of

employment opportunities were created in
beneficiaries over non-beneficiaries. Additional
cmployvment in keneficiaries aver non- beneficiarics
i case of artisan, small and marginal groups were
53.09 per cent, 28.02 per cent and 18,89 per cent,
respectively. In all, it was concluded that the
additional employment over non- beneficiaries found
to be 24 98 days.

Impact of credit

It was observed from Table 7 that at overall
level, income in heneficiaries was higher (Rs.
42527.47) as compared to non- beneficiaries (Rs.
2763784}, Thus an additional income of Rs. 1488963
was crealed in beneficiaries over non- beneficiaries.
Additional income in beneficiaries cver non-

176

beneficiaries in case of artisans, small and marginal
groups were 38.62 percent, 34,87 per cent and 26.51
per cemt, respectively,

In all, it was [ound that the additional
income in case of beneficiaries over non-
beneficiarics was Rs, 488G 63,

CONCLUSHON

An additional 24 98 days of employment
opportunities were created in beneficiaries over non-
beneficiaries, Expenditure on non food items in
beneficiarics was more than non- beneficiaries while
an additional income to the extent of 33,33 per cent
were more in beneficiaries,

From the results of the study, it is
concluded that the institutional credit had positive
impact on employment and income of weaker
sections. The studies also suggest that institutional
agency should also undertake sale of inputs and
commodities and provide other agriculture related
services to enlarge ils membership to perform better,
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Optimum Crankshaft Height and Crank Length for Hand Operated
Rotary Maize Sheller

Harshada 5. Kharade', Mrudulata Deshmukh?, P. 5. Tiwari* and L. P. Gite*

ABSTRACT

A Laborstory study was carried out st the Central Instinnte of Agricultural Engineering, C1AT, Bhopal to

fAnd vt the optirmum erankshafl height and crank fength for a hand operated rotary matze sheller with ergonamic
considerations, Studics were carried out to evaluate physiological and psychaphysical responses of six female
agricuftural workers during hand eranking at five crankshaft heights and erank lenaths at a shaft torgue of 18,0 M-
m and the speed of 30 rpm. The independent variables were selected as crankshaft height with respect 1o elbow
helght (EH)vavied as 0.8, 0.9 1.0, 1.1 and 1.2 EH and crank length was varied in relation to shoulder grip length
(0L as 0.4, 00435, 003 0035 and 0.6 3GL ol individual worker, Based on the results of experiment, a ceankshaf
keight of 0.9 EH and crank length of 0.4 5 SGL was oplimised for the hand operated rotary maize sheller,

Traditional maize shelling is energy and
labour intensive operation. At presenl, maize
shelling has been mmproved by the use of tubular
maize shellers and hand operated rotary maize
shellers, The tubular maize shelier is getting
popularity among the small and marginal farmers
[Agrawal and Satapathy, 2006).

Hand operated rotary maize sheller s manually
operaled maching consisting of a Mywheel, a frume,
a hopper and three shelling gears. With one hand a
person operates the equipment by hand cranking
whereas with the other hand he feeds the cobs inte
the machine one by one. The shelled cobs come out
through the port on epposite side. Removing grains
from the cob by hand operated rotary maize sheller
are preferred for seed production due to less damage
to the grain during the shelling operation.

During maize shelling operation crankshaft
height and crank length are one of the important
aspects whereby physiological cost can be reduced,
Therefore, a laboratory study was carried out at
CLAE. Bhopal o find our the optimum crankshaft
height and crank length for a hand operated rotary
maize sheller with ergonomic considerations.

MATERIAL AND METHODS

The experiment was performed with six
healthy female agricultural workers, All the subjects
were well acquainted with maize shelling operation.
Their mean £ SD of age, stature, elbow height,

shoulder grip length and weight were 3216 + 1,94
vears, [ 5498 £2.09an, 96,18 =320 ¢m, 66.66+ 1,54
cm and 30,83 & 9.55 kg, respectively. During the
experiment the mean climatic condilions were
‘comfortable’ (ASHARE,1974) with the dry bulb
temperature, wet bulb temperature and relative
humidity during the experiments varied from 2910 35
AC, 181025 °C and 2010 55 per cent, respectively.

Preliminary trials conducted with lve fomale
agricullural workers on hand eperated rotary maize
sheller indicated that irregular feeding rate and speed
of operation atfected the physiological cost of the
operator during maize shelling operation. This
happens because when the subject concentrates on
rotating the handle with right hand, she fails to
maintain the desired cob feeding with left hand due
to improper coordination. A test set-up was
developed Lo measure the torque and speed required
for the operation of hand operated rotary maize
sheller as shown in Fig. 1. The briel specifications
of test set-up are given in Table 1.

Table 1. Specifications of the hand operated rotary
maize sheller

Particulars Measurements
Lengrh, mm 1030
Width, mm 470
Height, mm 1080
[iameter of My wheel, mm 480
Crankshaft height, mm 74l
Crank fength, mm 270

L& 2 M. Tech, student and and 3 & 4 Scientist and Project Co-ordinator respectively, Agril. Mech.Divistion,

CIAE, Bhopal,
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Fiz. I Testsetup nsed for measurement of
Torque and speed

Fig. 2. Experimental setup for optimization of
crankshaft height and erank length

To have uniform torque and speed of
operation another experimental set-up was developed
as shown in Fig. 2. Torque required and speed of
operation was recorded by using a Lorque indicator,
A metronome was used to guide the warker for
maintaining constant speed of operation. A set of
trials were conducted to know the weight required
tor be pul on slack side of the belt to get the desired
torgue of 18 N-mat 50 rpm ofthe crankshaft rotation.
It was ohserved that 66 ¢ weight was required to be
put on the slack side of the belt to get the desired
torque of 18 N-m at 50 rpm of hand cranking. A
provisien was made in four legs of the experimental
lest set-up to change crankshaft height and crank
length.

The physiological observations made
during the experiment were heart rate and oxygen
consumption rate of the subjects. Heart rate was
continuously recorded througheut the experiment
by using Polar heart rate menitor {(Polar Wontage NV).
Oxygen consumption rate was estimated using
correlation between heart rate and oxygen
consumption, In the present study the following
equation proposed by Anonymous {2007) was used.

Y=00162X-1.314
Where,
Y =Oxyoen consumption rate in l'min
¥ = Heart rate in beats/min

A 10-point visual analogue discomfort
{VAD) scale proposed by Legg and Mahanty (1983)
wag used for assessment of overall discomfort rating
(ODR) and to measure body part discomfort score
(BPDS) Corletr and Bishop (1976) Technique was
used.

Depending en elbow height (EH) the
working crankshafl height ie. 0.8, 0.9, 1.0, 1.1 and
1.2 EH were (ixed and depending on shoulder grip
length {SGL) the working crank length i.e. 0.4, (.45,
0.5, 0.55 and 0.6 SGL were fixed. The duration of trial
was kept for 15 minutes.

RESULTS AND DISCUSSION

The relationship between the physio-
logical, psychaphysical responscs and the
parameters crankshaft height and crank lengths are
shown in Figs. 3,4, 5 and &,
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Fig. 5 Variation in overall discomfort rating with

different crank lengths and crankshaft
heights
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Fig. 4 Variation in oxygen consumption rate (V)
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Fig. 6. Variation in body part discomfort score
(BPDS) with different crank lengths and
crankshaft heights.
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Fig 3. Variation in delta heart rate (“HR) with different erank lengths and erankshaft heights

Irom figs. 3,4, 5 and 6 it may be observed
that at a given crankshaft height increase in delta
heart rate and oxygen consumption rate was first
decreased when the crank length was increased [rom
.40 to 0.45 of shoulder grip length, Afterward it
inereased wilh increase in crank length from 0.45 to
0.60 of shoulder grip length, Whereas, with increase

17%

in crank length at a given crankshaft height, the
overall discomfort rating and body part discomfort
score of female workers first decreased with increase
in crank length from 0.40 to (.45 of shoulder grip
length and afterward increased with increase in crank
length from 0.45 to 0.6 of shoulder grip length, Fram
above figures it is observed that minimum
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physiological and psychophysical responses values
were observed when crankshaft height was 0.9 EH
and crank length was 0.45 SGL. The analysis of
variance states that there was a clear physiclogical
and psychophvsical difference between hand
cranking operition with different crankshall heights
and crank lengths, During hand cranking at lowest
crankshaft height and crank length the dowmward
position forced the workers to bend their back during
the operation, therefore due to large trunk
movements during cranking operation subjects felt
it strenuous. Due to comfortable posture and less
body movements, during hand cranking operation
with crankshaft height of 1.9 EH and crank length of
0.45 5GL physielogical and psychophysical
responses decreased.

For maize shelling operation with hand
operated rotary maize sheller the crankshaft height
should be taken as 0.9 EI and crank length as 0.435
SGL so that the physiological and psychophysical
responses will be minimum, Considering this position
and the available anthropometric data of Madhya

180

Pradesh female agricultural workers, a crankshaft
height of 86 cm and crank length of 30 cm is
recommended for female agricultural workers.
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Response of New Sunflower Varieties to Fertilizer Levels

B.A. Gudade!, MLR. Thakur®, R.B. Ulemale’, S.R. Imade* and R.D. Chaudhari’

ABSTRACT

A feld experiment to evaluate the respanse of new sunflower varieties to fertilizer levels was conducted at
C¥lseed Research Unit D Panjabran Deshmokh Krishi Vidyapeeth, Akola during ~Kbrawsf season of 2007-08.
The variety LSF-1-28 was significantly superior aver rest of the varieties and check in respect of growth
atiributes. growth functions (AGR, RGR and NAIR). vield atiributes and consequently seed yield, As repards
fertilizer levels, all the growth atributes, growth functions, yiell attributes and seed vield incrensed lincarly and

significantly with successive inereasing level of fertilizer from 50 per cent to 150 per cen

RDF. Varicty 1.5F-1-

28 responded appreciabily 1o the application of 150 per cent RDT and recorded significantly highest seed vield

thian rest of the combinations.

At present there 15 acute shortage of edible
oil in India, which has been fulfilling by expending
foreign exchange o Rs. 10089 billions. India has the
largest area under oilseeds but ranks 4 in production
tnext to Chuna and Brazil) due to low yields per
hectare.

The average yield (900 kg ha') is about
half of the world average production and the lowest
ameng the major oilsecds producing countries, The
demand of vegetable oil for edible and industrial
purposes is expected to grow by 3-4 per cent
annm! over the next five to ten vears, [Uis estimated
that bv the end of 2010-201 5, the demand will increase
by 143 to 1 8.2 million tones (Agrawal, 2007, The il
production is unstable because of fluctuation in the
vield of groundnur which is the major oilseed crop
and also due to their unsuitability to varied soil and
climatic conditions. Hence, there is a need to
introduce such a oll bearing crops or varieties which
have high yield potential and which could meet the
escalating demand of oil in the country. Sunflower
{Helianthus anmy L) holds good promise and
potential in this respect and becoming popular
amoeng the farmers, because of thenr photo-thermo
insensitiveness and short duration, and also as a
catch crop in contingency planning, But the growth
rate in productivity of sunflower from 1970 te 2007
was - (1.30 per cent as compared to all oilseeds e, +
1.37 percent and productivity is almost stagnant
around 350 kg ha-' during the last three decades,
Causes of low productivity might be cultivation of
varieties having narrow genetic response o

fertilizers and under nutrition of crop due to
continuous seil mining. Therefore the present
mvestigation was taken up 1o study response of
different sunflower varietics to fertilizer levels in
respect of growth, growth functions and yield,

MATERIAL AND METHODS

A lield experiment was conducted at
Oilseed Research Unit, T, Panjabrao Deshmukh
Krishi Vidyapeeth, Akola during Kharif season of
200708, The soil of experimental field was clavey,
having pH 8.2 with electrical conductivity 0.49 dSnr
', organic carbon 0.35 per cent, and available N, PO,
and KO was 215, 14.2 and 485 kg ha'!, respectively,
The treatments comprising six sunflower varisties
iz, DRSE-119(V ), DRSF-108 (check) (V,), GAUSUT-
12(V,). DRSF-118(V,), $$-2038 (V,) and LSF-1-28
(V,) and three fertilizer lavels viz, 50 per cent RDF
{A0:30:00 kg NPK ha') (F 3, 100 percent RDF (80:60:00
ke NPK ha') (F,band 150 per cent RDF {120:90:00 kg
MNPK ha”) (F,}, were laid out in factorial randomized
block design with three replications. Seed of different
varieties were received from Directorate of Qilseeds
Research, Hyderabad and sowing was done at
spacing of 60 x 30 cm®, Fertilizers were drilled in the
soil as per treatment combinations, A half dose of M
and full dose of P were applied at the time of sowing
and the remaining half dose of N was applied in the
rows at 30 days afler sowing. The crop was sown on
153 July and barvested on 18 October, 2007, The
rainfall of 4538 mm was recived during crop season
in 27 rainy days. Observations on growth and yield

L 4and 3 M.Sc. Student, 2 Ph, [, Scholar and 3. Associate Prof. Department, of Agronomy, Dr. PIIKY, Akola.
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atirthutes were recorded at harvest and growth
functions were worked [or peak vegstative and early
repreductive slage and expressed as a mean,

RESULTS AND DISCUSSION
Growth and Growth Funetions

Data on growth attributes and growth
functions are presented in Table | and 2.

Varieties

Differences among varieties in respect of
plant height, number of functional leaves plant™, leal’
area, dry matter plant’ and for different growth
funclions were found to be significant. Variety LSF-
1-28 recorded significantly highest dry matter per
plant than rest of the varieties. This highest drv matter
production was due to combined effect of significant
inerease in plant height, number of functional leaves
plant! and leafarea, which might be resulted in better
light interception due to exposure of individual
leaves at wider vertical interval and of highest plant
height in this variety. [t was followed by maximum
wvalues of growth attributes recorded with variety
DRSF-108 (check), which was at par with DRSF-118
and significantly superior over rest af the varieties.

As regards growth functions, variety LSF-
1-28 showed significantly highest AGR, RGR and
MNAR during both peak vegetative and early
reproductive stages {40-00 and 60-80 DAS) indicating
highest dry matter production rate per unit leaf area
per day. This may be related to its genetic characters
to maintain more number of photosynthetic
structures per unit area, which leads to the increase
in photosynthetic efficiency. It was follewed by
maximim dry matter production rate observed with
variety DRSF-108, which was at par with DRSF-118
and significantly superior over rest of the varicties.

Fertilizer levels

The variation imposed through fertilizer
level significantly influenced all the arowth
parameters viz. plant height, mimber of functional
lzaves, leaf area and dry matter accumulation
plant™ (Table 1 and 2). All the growth attnibutes
successively increased with increasing level of
fertilizer from 50 per cent RDF to 130 per cent RDE.
Highest values of growth parameters were recorded
with application of 150 per cent RDF {120:90:00 NPK
ke ha'y and which was significantly superior aver

50 per cent and 100 per cent RDF. The significant
improvement in growth attributes with the gpplication
af 150 per cent RDF might be due to increase in
availahility of nutrients resultanting early root
ramification and development of extensive root
system, which led to the higher nutrient uptake and
thereby increased cell division, their elongation and
resulted in gain in growth., The present
investizations are in consonance with the findings
of Sarmah e af (1992 and Purohit e af (2006).

Growth functions viz. AGR, RGR and NAR
of dry matter increased lincarly with increase in level
of fertilizer from 50 per cent to 150 per cent RDF,
Application of 150 per cent RDF recorded
significantly highest values of growth [unctions at
both peak vezetative and early reproductive stages
over 30 per cent and 100 per cent RDF, The difference
in dry maiter production rate with lertilizer level may
be attributed to the role of nutricnts in increasing
photosynthetic efficiency.

Interaction (V x F)

Interaction effect between varieties and
levels of fertilizers for dry matter accumulation per
plant was found to be significant (Table 21
Application of 150 per cent RDYF to variety LSF-1-2§
{V F, ) recorded maximum dry matter plant”', which
was significantly superior over all other treatment
comhinations but was at par with VIV F and V F.

Yield and Yield Attributes

The data in respect of vield attributes and
yield of sunflower are presented in Table 2.

Varieties

The variety L5F-1-28 recorded highest
diameter of disc and maximmum number of seeds per
dise which was significantly superior over rest of
the varieties and check (Table 2), followed by
maximun diameter of dise and number of sceds per
dise was recorded with variety DRSF-108 was at par
with DREF-118. However, highest values of test
wighl was recorded with variety GAUSUF-12 which
was significantly superior over rest of the varietics
and check. Fellowed by varietiy LSF-1-28 recorded
better test weight, which was at pac with DRSF-108
and 55-2028, Maximum values of vield attributes with
variety LSF-1-28 might be attributed to highest dry
matier synthesis in this variety and its efficient
translocation to reproductive structure,
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[

Table2:  Dry matter aceumulation, yield attributes and vield of sunflower as influenced by varieties and

fertilizer levels,

Treatments Dry matter  Dhiameter of Nin of Test Seed yield  Harvest
(g plant %) disc (em) seedsdise!  weight (@) {q ha') index
Varicties
W -DRSF-1G GR97 9.9 43351 350 965 20,50
V2 - DRSE- 108 (check) 7993 1223 G585 66 3550 1231 2712
Vi GALSUR-12 064,30 291 44825 3765 1049 2234
V- DRSF-118 980 122] 67817 34.92 1217 2705
Vg 552038 1625 1093 58976 3537 11.34 2466
V- LSF-1-28 8104 [4.29 739,09 3553 13.60 2941
SE(mp+ 091 130 3.28 015 027 (180
Clral 5% 255 (.83 .11 043 077 224
Fertilizer level
Fi.50% RDF 69,96 10.71 486,13 3344 1026 2260
Fz- 100% RDF T4l 1139 59512 3545 11,39 2363
F3. 150% RDF Bl.72 12,69 0717 3812 13.14 2786
SE{m) + 064 021 232 011 010 0.57
CIat 5% 1,78 0.59 G4 030 034 |58
lnteraction ¥ x F
‘."I F, 3833 A8 33180 kYA 891 19.52
k' o 7261 956 440,47 3497 PR 2233
Y E, 75.97 10,70 53547 3758 1037 2305
V.F, 7528 [1.73 57115 352 1050 2429
\ F, 7989 I1.52 680,40 3532 1241 2817
V. F, B4n3 13.43 BO5.44 e 1363 2889
VT 38.64 9.5% 343.18 3535 o938 2073
W, ]'-': 7199 10.49 45218 3747 S63 3235
VF, 7728 991 54938 4014 1243 2395
¥ B 7336 1077 56387 3262 11,09 2479

Variety LEF-|-28 recorded significantly highest seed
yield and harvest index, which was a cumulative
effect of growth and yicld atributes and efficient
translocation of stored food material in sowrce o
sink, thus increase in seed yield and consequently
harvest index.

Fertilizer levels

Yield attributing characters i.e. diameter of
dise, number of seeds per dise and rest weight
increased linearly and significantly with successive
increase in levels of fertilizer over their lower levels
(Table 2). Highest values of yicld attributes obtained
with application of 130 per cent RDF. Similar increase

184

in diameter of dise, number of seeds per disc and
test weight with increase in fertilizer levels were also
teported by Rao and Saran (1981) and Raj et al
{1999},

Application of 150 per cent RDF {120:90:00
NPK kg ha') recorded highest seed yield and
harvest index which may be the result of hetter
development of thalamus and good seed filling, The
experimental soil was low in available nitrogen and
very poor in available phosphorus status, hence 50
per cent higher level fertilizer than the recommended
would have been better utilized by sunflower varietics
to produce higher seed yield. Similar vield increase
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with higher fertilizer level was quoted by Sabale
(2003 ) and Sivamurugan er o, (2003),

Interaction (¥ x F)

The significant interaction between
varieties and fertilizer levels was found in respect of
diameter of disc, number of seeds dise’ and seed
wield (Table 2}, Perusal of data indicates that, variety
LSF-1-28 when fertilized with 150 per cent RDF (W F))
recorded significantly maximum diameter of dise,
number of seeds dise” and produced sigailicantly
highest sced wield than ather treatment
combinations. This can be correlated to significantly
highest dry matter production in this combinarion
(W 11 which resulled in formation of larger
thalamus, more number of seeds dise’ and
consequently signilicant gain in yield.

Thus, from the study, it is concluded that
application el 130 per cent RDF {120:90:00 NPIC ke
har ') o varicty LSF-1-28 is aptinnun for hishest seed
vield of sunllower.
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Measurement of Risk in Agriculture
Devyanee K. Nemade!' and 8. 8. Marawar?

ABSTRACT

Vulnerability of 2ericultural producers arises on account of twa types of risk. One is the risk of loss of
production due to unfavourable weather and soil conditions (Ramaswami Bhirat, 20081, The other is the risk an
account of depressed price due Lo various types of marl
present study, an atlempt has been made o measure the risk. The study is based on primary 2s well as
secondary data. A time serivs data on area, production and productivity far the period T980-81 1o 2004-05 hawve
been used. While primary data are collected from Agricultursl Price Cell Scheme for the periad from 2000-01 1o
2001403, The analysis ol the data was done using trend curve for measurement of risk. Ana lvsis of hreakeven

et condition and policy of the government. In the

vield supegn

1

Joswvar in the cropping pattern. Tnall highest gonual n
in seybenn Tollowed by ki jowar, Whils minimum expected negative dev

all erops Cotton (deshil is mast prof
for this area,

Indian farmers face various types of risk such
as yield, price and technolegical. The nature of risks
and farmer’s adaptation to risks are changing with
changes in climatic pattern, cconomic order and
technological developments. In the light of a
Nuetuating economic enviremment, rational decisions
are made possible through an application of
breakeven technigques (Dillon, 1993). What is certain,
however, is that the existence of polential risks in
farming increases the vulnerability of the agricultural
producers operating in less favowrable production
eavironments. On the basis of existing literature,
this study decuments the status of our knowledge
on tisk of agriculture. Indeed, to the best of our
knowledge this is the first study of its kind in
Vidarbha, The objectives of the study are;

I Towork eur the break even yields in different
Crops.
2 Tomeasure the risk in yields of different erops,

MATERIAL AND METHODS

The study was conducted in Akola district
and based on primary as well as secondary data. A
time series data on Area, Production and Yield
pertaining to the period [980-81 to 2004-03 have heen
used. The primary data for the present study were
collected from Agricultural prices schems,
Deparmment of Agricultural Economics and Statistics,

el that with the present productivily and prices of Kbarijowar, 1t is not esanamical to ineliude Ki,

deviation with prabability of shortfall is ohserved
tion is observed in Cotton, Among

e crap with high average return and low level of risk and found suitable

D, DK, Akola pertaining to the vears 2000-01 ro
2004-05,
Break even Yicld

To estimale the break-even yield the
Following formula is used

'F‘

(P-V)

Break Even Yield =

Where, F = Fixed Costin Rs, ha!
P = Price of Product per quintal
W= Variable Cost per quintal

Break Lven analysis for agricultural
decigion making has been proposed and discussed,
Some analysis are 1) Maximum potential yield losses
due 1o detrimental weather can he investigated with
potential yield analysis. ii) Breakeven output price
can be used a5 & simple impact of marketing decision
under price variability. iii) Breakeven analysis is also
useful from input side.

Measurement of Risk in Yield

The study was restricted to measurement
af yield risk, coefficient of variation was used to
guantify the risk. Different types of trend curves
were filled and one  ie Simsoidal Curve giving
highest R* was used for obmining data adjusted
trend and computation of risk. Besides coelficient

1. Senior Research Assistant { Agril. Econ.) 2. Head, Department of Agril. Econ. & $tal, Dr..PDEY, Akola
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of variation the risk in terms of probability of

ohlaining yields below 93 per cent of the rend value
have been computed with the help of the probability
distribution.

1. Normal Distribution
! (R-py

Probability Distribution = ——  EXP

Function {ZMz")'?

el b

Estimates 1L = X

ot = Sgmple Variance(5)

2. Lognormal:

Probability I [ -[Log XM |
Distribution = ---em-mmmo- {554 L AR f
Funetion Xoo (20T l 2a° |
TlogiX )
[ = mmemememeneeee
N

Estimates, M =expli)

TLoglX-u)

I Gamma

Probabiliny Distribotion :
Function

(/D) [EXP CXANPT(e)

Estimates,
O
4, Beta

Probability  Xm™'(1-X0™ |
Distribuciaon ; -=---=---where Bimn)=+ _EX X
Function Bim.n)
Lstimates,
m = X[RE-XW S n = (X[XO-X) $2-1(1-%)
RESULTS AND DISCUSSION
Break cven vield of different erops in Akela district

Break even yield is defined as that yield
offsers cost of cultivation of a crop in a unit area.
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For any enterprise to move in @ profilable rack, it is
necessary to first cover its break even quantity or
valume of production to meet its cost and then the
excess will lead to profit. In order to know the
profitability of various crops grown, the break even
vield is caleulared.

Table | reveals that the break even yield
waried from 2,97 q ha' to 23.82 q ha' in different
crops grown in the district. [0 most of the erops
actual yield is found to be higher than the
corresponding break-gven vield except Kiarifjowar
[n Kharif fowar actual yield was 21 per cent less
than break even yield. Ttis not ccenomical to include
Kharif fowar In cropping pattern,

Measurement of Risk in Yield

The estimated probabilities of shortfall in
realized vields and resulting expected negative
deviations are presented in Table 2.

As explained in methodology any deviation
by 5 per cent or more of trend values [rom the actual
yield is termed as shortfall and an average probability
over the period of study iz termesd as probability of
shortiall,

The probability of shortfall was found 1o
be highest in Soybean 1o the extent of 0.80 and in
remaining crops, it varied between 044 in Thr Lo
0.70 in Gram and Cotton. In all, highest annual
negative deviation to the extent of 166.02 Kg ha”!
with probability of shortfall was (.80 observed in
Soybean and lowest negative deviation was seen in
Cotton preduction (21,10 Kg ha'').

Risk assaciated with different crops

Variahbility has been used as a measure of
risk invelved in crop production by many researchers
over the years, The average net return ha' and
coefficient of variation of net return lor various crops
arown in is presented in Table 5.

It is seen from Table 3 that the average nel
return 15 Tound to be highest for Tur (Rs. 8863.50),
followed by Sunflower (Rs. §050.63) while the
average net returns ha! for SafTlower and Hy, Cotlon
were Rs. 6348.48 and Rs. 3157.92, respectively. The
crops which produced net retumns below cut off point
{Met Income less than Rs. 4000/%) were Kharif fowar
Mung, Udid, Groundnut, Soybean, Whear and Gram.
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Table: 1 Break-Even yield of different crops in Akola district,

SN, Crops Total Fixed Price unit™! Average Break Actual  Percentage

Cost (Rs ha) (Rs.q) variable cost  evenyield  yield  oftoActual
(Rs.q) @ @ Yield

1 Kh. Jowar 1810 459 383 2382 1887 —

2 Tur 35 1311 851 534 10.63 5009

3 Gram 1926 1515 857 297 465 6393

4 Soyhean 2288 1198 803 715 10.14 7051

5 Cotton 3236 2201 [258 343 722 471.52

Table:2 Probabilities of Shortfall and Expected Negative Deviations in different Crops.

SN Crops Averape yield (Kg ha™') Probability of shortfall Expected negative
Deviation (Kg ha)

1 Kh. Jowar 1408 0467 11864

2 Tur 957 044 65,80

3 Gram 47 070 8016

4 Sovhean 1527 (.80 166.02

5 Colton 125 070 21.10

Table 3 : Average Net return & Coefficient of variation of Net return of different Crop (1995-96 to 2004-05).

SN Crops Average Net Return (Rs.) C.V. %
1 Cofton Hy, 515792 54.70
2 Caotton local 472852 3236
3 IKh, Jowar 307373 1143
4 Tar 386350 41,74
5 Mung 2064.37 6256
G Udid 262792 6002
7 Soyhean 371724 6338
k] GrNut 342711 7246
9 Sunflower 805063 8524
10 Wheat Rk 7268
11 Gram 333894 47.14
12 Safflower 63848 9873

Cut off peint Met return = Ra. 4000 per hectare high.
Risk{CV]) = 40 per cent high,

Table: 4 Two way classification of Risk and Net Return of different Crops.

Return Risk(C.¥.)

Ly High
Low kb, Jowar Mung, Udid, Sovbean, Gr.Nut., Wheat and Gram.
Hlgh Cotton (Deshi) Cotton (Hybrid}, Tur, Sunflower and Safflower.




PEY Res ] Vol 34(2): 2010

T'he coclficients of variation of net returns
showed a wide range amongst various crops. The
O was highest for safflower (98,73 84), followed by
sunflower (§3.24 %4), wheat (72.65 %) and ground
Mut (7246 %), The C.V. for sovhean, Mung, Udid
and cotton were 63.38 , 62.36, 56.02 and 54,70 per
cent, respectively. The low C.V. (less than cut-off
point) was obsered in crops like cotton { Deshi) and
Kharif jowar

While taking any decision regarding crops
to be included in the cropping pattern, risk involved
and expected return per hectare are considered.
Using this, crop of the selected area is ¢lassified in
to low return — low risk and hizh return-high risk.
For this classification, a net return less than Rs.4000
ha was considered as relatively low and more than
that as high return, while C.V, less than 40 per cent
wits considered as low and greater than 30 per cent
The elassification done in this way is given
inTable4.

as high.

Table 4 reveals that the crop like cotton
(Deshi) was the most profitable crop with high
average retern and lovw level of risk. This is the most
suitabie crap in this area,

Farmers having capacity to bear high risk
can go for cotton (hybrid), Tur, sunflower and
safflower, These crops have high average return
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but at the same time high risk. The crop like Mo,
Udid, soybean, ground nut, wheat and gram are low
returns and high while Kharif jowar shows low
returns and low risk crop.

In general, farmers are ready to bear high
risk may go for cotton (hybrid), Trer, sunflowers and
safflower,

CONCLUSION

Analyses of hreak-even vield suggest that
with the present productivily and prices of Kharif
fowar, iLis nol economical to include Jowar in the
cropping pattern,  In all highest annual negative
deviation with probability of shortfall was observed
in soybean, followed by Kharif jowar While
miinimum expected negative deviation is observed
in Cotton. Among all crops, cotton {Deshi) is most
profitable crop with high average retarn and low level
of risk and found suitable for this area.
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Productivity of Soybean as Influenced by Land Configuration and
Nutrient Management

V. P. Lakhera', 8. N, Mendhe?, I1. S, Kolte®, A. N. Chimote' and M. P. Mahajan?

ABSTRACT

AT agronomic inve

during FKlherifseasan ol 2

rowas carried out on soybean ov. 15-335 at Agriculture College Farm, Nagpur
Ty the influence of different land configuration treatments and fertilizer levels

on preductivity of soybean. Sowing of soybean on BB increased growlh attributing characters Jike plant height,

aumber of branel
af pods plant’, 2
73 NMP kg haas
protein and oil vield h

lart!. mean dry matter aceumulation plant and yvield contribating characters viz., number
el plant™, grain vield ha'. protein and oil yield ha', Application of 100 per cent RDE (30
wvith spil application of FS1B (3 ka |

@) Ve maNimum grain,

v mmaximum in BREF and 100 per cent RDF, thus indicating a

saving of 23 per cent phosphorus dose due o soil application of PSB.

Soybean, being a rainfed crop suffers
greatly due to dry spell (drought) and excessive rains
(water logging) during crop-growth period. The
extent of yield reduction due Lo these stresses
depends on duration and growth stage of crop at
which they oceur. Waterlogged soils may reduce
growth and development of root system. Without
oxyEen, seeds will not germinate and roots will not
function normally, Flowering and pod development
period also have been found most sensitive to
drovught, To avoid the problem of water stress, it
would be necessary to ensure adequate soil moisture,
The intermittent dry spell during reproductive
stages, particularly at grain filling can be managed
by supplementary Irrigation. Resorling sowing on
land conliguration like broad bed and furrow (BBE),
ridges and lurrow and provision of furrow at regular
intervals and reduced tillage are known to help
soybean crop during water steess (Chauhan and
Joghi, 2003).

Phesphorus plays an impertant Tole in
growth and development of soybean. it hastens
maturity and improves quality of grain, Being an
exhaustive crop. its phosphate requirement is greater,

To reduce the expenditure on cost of
fertilizers and increase the productivity, technology
of use of biofertilizer by incculating the seed with
phosphate solubilizing bacteria is developed and
adopted. The species of micro organisms [ike
Bacillus, Penicillum, Psudomonas, Aspergillus
posses the ability to convert insoluble phosphorus
in soil into soluble form.

MATERIAL AND METHODS

Anagronomic investigation was carricd put
at Agriculture College farm, Nagpur during Kfaeif
season 2007, The experiment was laid out in split
plot design consisting four treatments of land
configuration and three treatments of fertilizer levels.
The land configuration consist flat bed, BBF, furrow
in every row and furrow after alternate row and
fertitizer levels viz, RDF30075:0 NP kg ha', 30:57 (75%)
NPkg ha'! + PSB soil application and 30:37.5 (50%)
NP kg ha'+ PSB soil application, There were twelve
treatment combinations replicated three times.

The soil was clayey texture with pll 7.8
|'11di¢ating;5|ighL[y alkaline in reaction, itwas low in
availahle nitrogen (23562 kg ha''), madium in
available phosphorus (17.96 kg ha') and high in
available potassium {41520 kg ha '} The seed of
soybean cv. 1S-335 was drilled atspacing of43%5 em
on 19th July, 2007, The required gquantitics of
chemical fertilizers and PSB were measured and
applied as per the treatments by mixing in sodl at the
time of sowing, PSB was applied to soil @ 3 kg ha
as per treatment, The crop was raised as usual on
flat bed. when the plants were about [0 cm height
the soil was inter cultivated and furrows were opened
between the two rows as per treatments with the
help of hoe by tying rope to its types, Land
configuration treatments were imposed 30 days after
sowing. The periedical cbservations on growth -
parameters and yield contributing characters were
recorded at specific intervals to evaluate the
treatment eftects. some of the important Andings
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emerzed from this investigation are summarized as

bl

RESULTS AND DISCUSSION
Response to land confipuration
Growth attributes

The data in the Table 1 indicated that,

various growth characters like height of plant, number
of branches plant! and dry matter accumulation
plant were significantly increased and were highest
in treatment BBEF bue it remained statistically at par
with furrow in every row and furrow after zlternate
row. The increase in dry matter plant’! might be due
to conservation of moisture in the furrow and its
availability to crop, These resulls are in conformity
with the findings of Ralli and Dhingra {2003).

Yield attribotes and quality parameters

Yield contributing characters viz,, mamber
ol pods plane!, grain yvield plant’ had also recorded
higher value in treatment BBF which was at per with
treatments fucrow in every row and furrow after
alternale row. However. test weight remained
uninfluerced. Higher grain {13.96 kg ha'') and straw
vield (27,73 kg ha") was recorded in the treatment of
BRF and it was statistical at per with treatment
furrow in every row and furrow after allernate row,
The protein and oil content was not influenced due
1o various treatments while, maximum protein yield
ke ha' was recorded in the treatments BBF which
was at per with treatment of furrow in every row. Oil
vield kg ha' was also maximum in treatment of BBF
which was at par with furrow in every row and furrow
after alternate row, Maintenance of favourable
maoisture and avoidance ol walerlogging was the
principal reason for betler performance under these
treatments. Similar effects of modified land
configuration have also been reported by Desai ef
al (20007 and Kanbes er gl (2005),

MNuiricnts up. ke

Data regarding uptake of nutrients by plant
as nfluenced by warious treatments are presented
in Table-2. Nitrogen uptake was maximum in the
treatment of BBF and at par with treatment of furrow
in every row which was alsy at par with treatment of
furrow after alternate row. These results are inclose
accordance with Tarde (1984) and Vaghasia ef of
(20077, P-uptake was also higher in the treatment of
BBF and at par with treatment of furrow in every row
but was sienificantly superior aver treatments of flat
bed and furrow after alternate row, These results are
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in clese accordance with Jadhav (1983) and
Vagabasia et af (2007),

Residual soil fertility status after harvest

Data regarding residual soil fertility after
harvest as influenced by different treatments are
presented in Tahle 2. Though the residual soil fertility
in respect of available nitrogen, phosphorus and
potassium remained unalfected due to various land
configuration treatments, but it definitely improved
over the initial status,

Response to fertilizer level
Growth attributes

Hundred per cent EDF recorded maximum
height of plant, number of branches plant! and dry
matter accumulation plant! but was at par with 20:37
NP kg ha' = P58 soil application. Microbial
inoculation seems to have promoted various
physiological activities in plant which are considered
to be indispensable for proper growth and
development. This is in accordance with the lindings
recorded by Dubey (2001) and Menaria ef al.{2003).

Yield attributes and quality parameters

Mumber of pods plant* {3113}, grain vield
hat (14.76q) and straw vield ha (24.74q) were
maximurn with application of 100 per cent RDF which
was al par with application of 30:57 NP kg ha'' +
PSB. This might be due o proper development of
root and translocation of photosynthates being the
constituent of acid, phytin and
phospholipids, increased the growth and yield
attributing parameters in these treatments, (Nayak
et af. 2006). Data pertaining to oil and protein
contents indicated that, none of the treatments
influenced the protein and oil content significantly.
However, protein and oil yield (567 40 kg ha'' and
287.64 ke ha', respectively) was maximuom with 100
per cent RDF and was at par with treatment 30;57 NP
kg hat + PSB. These results are also supported by
Sharma and Mamdeo (1999). The data thus indicated
that, there was a saving of 23 per cent phosphorus
due to saoil application of PSE (@ 3.0 kg ha'!

nucleic

Nutrient uptake

Nitrogen uptake was significantly highest
in the treatment of 100 per cent RDF aver rest of the
treatments. These results are in conformation with
the findings reported by Jat and Nepalia {1992},
Dubey {2001} and Govindan and Thirumurugan
2005). Phosphorus uptake was also highest with
application of 100 per cent RDT over rest of the
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Table 2 Initial and residual fertility status of soil, N and P uptake by plant as influenced by various

treatments

Treatments Mutrient nptake{kg ha™') Residual fertility status of soil (kg ha™)
Nitrogen Phosphorus Nitrogen Phosphorus Puotassium

Land configuration

Flat bed B4.60 954 24307 1833 42006

BBF 12389 139G 2535.60 [7.96G 41518

Furronw i every row 111.89 12,46 238.58 [5.49 42061

Furrow afler aiternate row 107.63 I1.73 23908 |87 418.59

SE(m)= 426 0350 1.72 047 ua8

C.Dat 3% 14.76 1.74 M. 5. N. 5. N5

Fertilizer levels

3075 NP kg ha! (100% RDF) 123.81 100 23785 15,00 4222¢

AT NP kg hat 4 PSB 18435 1205 23926 1927 41842

AT INPhgha! +P5B 5776 Q.58 24021 1758 415.12

S.E(m)= 282 035 143 038 659

C.Dat 3% g4 1.05 M5, I.13 M8,

rreatments, These rezults are in tune with the findings sovbean plant at different stages, Indian Agric,,

reported by Sharma and Mamdeo (19949), Dubey 2833215218

(20017 and Govindan and Thirumurugan (2005}, Kantwa, 8. R., [ B8, Ahlawat and B. Gangaiab, 2003,

Effect of land configuration, post- monsoon
irrigation and phosphorus on performance of
sole and intercropped  pigeon pea, Indian I,
Asran., 50(4) - 278280,

Menaria. B. L., P Singh and R.K. Nagar, 2003 Eftect
of nutrients and microbial inceulants on growth
and vield of saybean, 1. Soils and Crops, 13(1):

Residual soil fertility status after harvest

Available nitrogen and potassium was not
significantly influcnced due to fertilizer reatments.
However, available phosphorus was signilicantly
higher with application of 30:57 NP kg ha”' + PSB
aver rest of the treatments,
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Effect of Different Levels of Mango Pulp on the Physico-Chemical
Quality of Ice Cream

N. B. Gaikwad', A. 5. Ingole®, R.V, Pawar® and ¥. M. Ingale*

ABSTRACT

Tee-gream was prepared by using various ingredients like fresh milk standardized at 10 per cent fat, cream,
SMP, supar, stabilizer (sodium alginate) and different fevels of mango pulpy Le. 3, 10, 15 and 20 per cent. Fat
content as well as over-run of fce-cream was decreased with the increased levels of mange pulp while total solids,
augar, peotein and ash increased with the increased levels of mango pulp.

Milk, an ideal food, is high in body butlding
protein, bone forming minerals, health giving
vitaming and furnishes energy giving lactose and
milk fatin digestible and assimilable form. All these
properties make it an important food for pregnant
mother, growing children, adults, invalids and
patients, On the other hand milk being a perishable
product cannot be stored as in liquid form and
therefore, it is required to process into different milk
products such as fhoa, peda, doké, shrikhand, ghee,
ee-cream ele.

leg-cream is a glamorous, delicious and
nutritions frozen milk product prepared from milk,
cream, condensed milk and other concentrated dry
milk with the addivion of sugar. Flavour and colour
are alzo added at the time of air incorporation during
freezing. Ice-cream can be mixed with fruits, fruit
juices and outs. It has high palatability which
stimulates flow of digestive juices and aids in the
digestive process. These two factors with sweet
flavour, smooth texture and glistering coolness
makes it an ideal food for the person suffering from
threat application or stomach atlments (Arbuckle,
1966), On an average a cup (100 g) of good quality
ice-oream supplies approximately 200 cals, 0.31 g
caleium, 0.104 g phosphorus, 0.14 mg iron, 548 1U
vit.A, 0,038 mg riboflavin. 1t is also rich in amino
acids which are lacking in plant proteins, Henee, it is
recognized as highly nutritious food item.

Due to the tropical nature, considerable
quantity ofice-cream is consumed in India, lee-cream
iz consumed as a sweet dish or dessert throughout
the year as it is relished in western countries. Indians
are habituatad particularly to consume ice-cream in
hot season Le. insummer, Still in India, icg-cream is

comsidered as an item of luxury or delux as it is costly
product. There are many non-conventional
ingredients which can be used in ice-cream such as
banana pulp, peaches, cherry, pineapple, raspberry,
mango pulp, vegetable oils as substiture of far,
sovbean, arrowroot powder and honey, ete. In this
list of non-conventional ingredients, mango pulp can
be added inlo ice-cream Tor value addition.

MATERIAL AND METHODS

Fresh cow milk was obtained from Dairy
Farm, College of Agriculture, Nagpur. Cream was
obtained by separating the milk through cream
separator, BIS grade skim milk powder and cream
was used for making the fce-cream mix. Plain jce cream
mix formulated had 36 per cent Total solids, 10 per
cent Fat, 1 per cent MSNFE, 15 per cent Sugar and 0.3
per cent Stabilizer (sodium alginate), The various
ingredients of ice-cream mix were weighed as perthe
calculations, mixed in the dry ingredients (sugar, skim
milk powder and stabilizer). Then added to liquid
ingredients {milk and cream) slowly and gradually
with conslant stirring so Lhat there would not be
formation of lumps of the ingredients. Agitation was
continuous tll all the sohd particles were dissolved.
The mixture was finally filtered through clean muoslin
cloth. The ice-cream mix was heated up to 68°C for
30 minutes with constant stirring avoeiding the
formation of skim on the top of mix and cooled
immediately to room temperatore by dipping the
container of mix in chilled water with constant
stirring. The mix was kept for ageing at 0 to 4°C for
4 h in refrigerator, Mango pulp (Alphanso) was
added on weight basis of plain ice-cream mix and .
stirred thoroughly to secure uniform mixture of plain
mix @nd mango pulp. Composition of Alphanso
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mango on frsh weight basis is given in the following
table.

S.N. Parameters Composition (%)

1 Maolsture TG2-83

2 Total soluble solids 129-20.8
3 Total sugar 10.0-17.3
4 MNon reducing sugar 1271235
3. Ash 038062

The combination of mango pulp and ice-cream mix
were as follows:

Treatments  Level Quantity Quantity Total
ofmange ofpulp  ofplain quantity
pulp{*%} (g} mix (g) after

mixing
pulp(g)

T ] - 1000 1000

T 3 b ) 950 10

g 10 100 500 1000

T, 13 150 830 100G

I X 200 L] 100G

lee-cream mix blended with mango pulp was
frozen in wooden hand freezer with uniform
revolution speed. [ce-cream pot was fixed in wooden
vessel with ice and salt mixture in 3: 1 ratio. Afterward,
solly drawn out kept for hardening at -23°C 10 -29°C
in refrigerator for 3-4 h.

The praduct so obtained was analvsed for
different chemical parameiers i.e. Fat, Tofal solids,
Protein, Total sugar and Ash as per the procedure
ziven In BIS Hand Book of food analysis of dairy
products, SP:18 (1981) Part XI, Over-run was
calculated as per the formula recommended by
Arbuckle (1966) and Melting quality was determined
as per the method adopted by Thomas and Combs
(1944), The data so obiained were analysed by
Standard C.R.D.

RESULTS AND DISCUSSION

Effect of different levels of mango pulp on the fat
percentage of ice-cream

It is observed that, with the ncrease in the
level of mango pulp there was reduction in fat
percentage of the ice-cream (Table 1), This might be

due 1o negligible amount of fat in the mango pulp,
Highest fat percentage (10.02) was observed in
control treatment T without mango pulp and lowest
(8.03}in treatment T having 20 per cent mange pulp.,
Treatment T, was highly significant and superior
over rest of the treatments. The order of superiority
was followed by treatment T, T, T, and T,. The
results are in agreement with the results stated by
Ratnaparkhi (1981} who reported that there was
decrease in fat percentage of soft serve ice-cream
with increase in the level of mango pulp.

Effect of different levels of mango pulp on the total
solids content of jce-cream

It is seen that highest total solids
percentage (40.275) was observed in treatment T,
having 20 per cent mango pulp and lowest (36.025)
in treatment T, without mango pulp (Table 1). It is
further observed that with the increase in the level
of mango pulp in the mix there was propartionate
increase in the total solids content. This might be
due to the higher selid content in mango pulp (12.9-
2008 per cent), Treatment T, was superior over rest
ol the freatments whereas, treatment T, was inferior
arnongst all the treatments. These results are in close
relation with the results obtained by Ramasamy et
al, (2001} who concluded that with the increase in
the level of banana powder, total selids content of
ice-cream increased.

Effect of different levels of mango pulp on the
protein content of ice-cream :

Highest protein (4.45) per cent was recorded
in treatment T, with 20 per cent mango pulp while
lonwest (4,067 per cent in treatment T, withour mango
pulp (Table 1). It was also observed that with the
increase in the level of mango pulp there was
proportionate increase in the protein content of ice-
cream. Treatment T, was significantly superior over
rest of the treatments while T, was inferior.

Effect of different levels of mango pulp on the Lotal
sugar of ice-cream

It is ebserved that there was significant
difference in sugar content among the various
treatments. Highest sugar {39.25%) was recorded in
the treatment T, while lowest (26.25 %) in treatment
T, (Table 1) It was revealed that with the increase in
the level of mango pulp in the ice-cream thers was
proportionate increase in the sugar content, This
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Table 1 : Effect of different levels of mango pulp on the chemical qualities of ice-cream (mean score %) .

Parameters Fat Total Solids Protein Total Sugar Ash

Treatments

[, 1002 025 406 26.25¢ 0.84¢
T 9.5 37075¢ 42% 29.50¢ 0.88¢
T, 012 38475 4,34 ke 0o
T, 845 392000 4.39 3700 0.93
T 8.0 40273 445 3925 0.96*
R 00273 00675 0036 0622 0.0045
CD. 0116 0.290 0136 2002 0.01e

Values with different superseripts differ significantly (P=0.03)

Table 2 : Effect of different levels of mango pulp on the physical qualities of ice-cream (mean seore) .

Parameters

Treatments

Over-ran (%}

Melting Quality{minutes)

T, 39.61°
T 38.86"
T, 3821
T, 3732
T, 3722
SE.+ 0280
Ch. 1214

30,75
34121
37.50F
39620
44,12
0434

1578

Values with different superscripts differ significantly (P<0.05)

might be due Lo the sugar content (10.0-17.3 per cent.)
in mango pulp.

Effeet of different levels of mango pulp on the ash
content of ice-cream

It indicates that highest ash (.96 per was
recorded in the treatment T, having 20 per cent
mango pulp while, lowest 0,84 per cent was found in
control treatment T, (Table 1}, Tt is observed that,
with the increase in the level of mango pulp, ash
content in the lee-cream increased proportionately.
This might be due to 0.38-0,62 per cent ash content
in the mango pulp.

[iffect of different levels of mango pulp on over-run
of ice-cream

It is observed that, highest over-run 39.61
was recorded in control treatment T, withoul mango
pulp and lowest 37.22 in treatrment T, having 20 per

196

cent mango pulp { Table 2). It was also observed that
as level of mango pulp was increased, there was
decrease in the over-mun of ice-cream. The treatments
were highly significant with each other. El-sayed, et
al. (1995) concluded that increasing the proportion
of red sweet potato in the mixer led to decrease in
over-run of the prodoct. Bajwa, ¢ af (2003)
conducted an experiment by using different levels
of strawberry pulp i.e. 10, 15,20 and 25 per cent and
concluded thal with the increase in the levels of
strawberry there was decrease in the over-run of the
product.

Effect of different levels of mango pulp on melting
quality of ice-cream

It is seen that highest melting time (44,12
minutes} was required by the treatment T, having 20
per cent mango pulp while lowest (30,75 minutes)
was recorded for control treatment T, without mango
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pulp (Table 2). [t was noticed that there was increase
in melting time with increase in the level of mango
prlp. This might be due o increase in the total solids
content of ice-cream with the increase in the level of
mango pulp, Treatment T, was significantly superior
over rest of the treatments followed by treatment T
T, T, and T, Pintoetal. (2004) stared that increasing
level of ginger juice resulted in increasing the melting
resistance in the herbal ice-cream. Hassan (2003)
reported that the amount of pumpkin added was
positively associated with the melting resistance and
viseosity of ce-cream,

It was concluded that, fal content as well
as over-run of ice-cream decreased while total solids,
sugarn, protein and ash increased with the increased
levels of mango pulp,
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Effect of Integrated Nutrient Management on Growth and Yield of
Cotton and Greengram Under Cotton+Greengram Intercropping

5.M. Nawlakhe' and D.D. Mankar®

ABSTRACT

A Tield experiment was conducted during Kharif seasons of 2000-2001 and 2001-2002 under rainfed
condition at ALCRE for Dryland Agriculture, Central Ressarch Station, Dr, PDEV, Akola (M.5.) in Randomized
Block desipn with three replications Lo study the continuous effect of integrated nutrient management on growih
and vield of cotton and greengram under cotlpn+ grecngram intereropping. In respeet of various growth charmeters
studied, 25 kg ¥ through fertilizer + 25 kg W through FYM 123 kg 1 00T, ) treatment recorded maximum height,
number of branches and mean total dry mater accumubation of cotten and greengram. Also the same treatment
proved to be the best in respect of vield of cotfon (6,99 ¢ ba', pooled mean} as well as green gram (4.36 g ha'!,
pooled mean under cotlon<greengram interoropping, followed by 30 kg N+ 25ke PO, ha' through inorganic

fertilizer e 100 per cent RDF (T_) treatment .

Cotton “white gold™ the king of fibers is a
premier cash crop ofthe ceniral and western part of
country with enormous potential in employment
generation and economic trade activity, Average
productivity of Tint, in India, is hardly 300 kg ha' as
compared to the world average of 550 kg ha-1
{Singhal, 20033, In India, Maharashtra is important
cotton growing state oceupying cotton acreage of
about 31,05 lakh hectares with average lint wield
afl47 kg ha-1 during the yesar 2000-2002
{Anonymous, 2003, The productiviey is still low
{126 ke ha''y in Vidarbha. The major causes for low
productivity of cotton in Vidarbha are erratic rainfall,
erowing of cotton on marginal and sub marginal land
and less adoption of improved technelogy.

For risk aversion in rainfed farming,
intercropping in cotton is recently advocared instead
of sole cropping which gives stability in production
1o augment the inonetary returns. Among the various
intercrops tried, ereengram appears most suitable in
Vidarbha under dryland condition. This is because
of addition of biomass, mulch ability, least
competition and fixation of nitrogen.

Cotton being the cash crop, chemical
fertilizer is used in sole as well as intercropping.
Fertilizer is costly input and has harmful effect
affecting the environment. To handle these
anomalies and to maintain sustainability, several
workers advocated integrated nutrient management
for fertilizer economy and for efficient natural

resource management (Pagacia e gl 1995, Nambiar
and Abral, 1989 Padole ef af,, 1998),

Integrated nutrient management has been
studied in case of sole crops but the information en
integraled nutrient management especially  for
intercropping system is limited, Censidering the
importance ol inlegrated nutrient management and
alternativeto present fertilizer recommendations with
ceonomy  and  sustainability, present
investigation was planned to study the conlinuous
cffect of integrated nutrient management on growlh

the

and yield of cotton and greengram under cotton
areengram intercropping system.

MATERIAL AND METHODS

The field experiment was conducted duning
the Kharilseasons of 2000-2001 and 2001-2002 under
rainfed condition at AICRP for Dryland Agriculture,
CRE, Dr. PDEV, Akola (M.S.) in Randomised Block
design with three replications. The eight treatments
consisted were Control 1. e.no fertilizer(T ), 50 kg ™
£ 25kp PO, ha! through inorganic fertilizer i.e. 100
percent RDF(T,), 25 kg N+ 125 kg PO, ha! through
inorganic fertilizer. i.e. 30 per cent RDF(T), 25 kg N
ha! through Leucaena lopping(T,), 25 kg N ha!
through farmyard manure (T}, 25 kg N + 25 kg PO,
ha! through inorganic fertilizer + 25 kg N ha’ through
Lencaena lopping(T ), 25 kg N - 25 kg PO, ha'!
through inorganic fertilizer+ 235 kg ™ ha'' through
farmyard manure(T,), S0 kg N ha'! through Lescasna

1, Associte Prof. and 2. Assistant Prof., Section of Agronomy, College of Agriculture, Magpur
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lopping +23 kg PO, ha” through inorganic
fertilizer(T,). Cotton variety PKV- Rajat (AKH-84623)
al spacing of 60 X 30 om and green gram variety
Eopergaon at a spacing 30 X 10 em was used for
sowing . Between two rows of cotten one row of
greengram was intercropped.

The soil was clay in texture, slightly alkaling
in reaction (pH 7.8), available N and PO, were
medium, while available K,0 was moderately high
during both the year. The climate of area is semiarid
with annual average precipitation of 815 mm in 35
days, major being received in June o September The
temperature range o area is 10.7 t042.4 °C. During
2000-01 tota] reinfall was 5343 mm (76 % of normal )
in 33 days and during 2001-02 was 619,1 mum (83.3%
of normal) in 32 days .

RESULTS AND DISCUSSION

The data in respect of emergence count |
plant stand at harvest, growth atrcibutes and yield
of cotton as well as greengram ace presented in Table
| and 2, respectively

Effect of INM on cotton as main erop in cotton
‘greengram intererop

The emergence count and plant stand at

of cotton during both years of
experimentation was nol inlluenced significantly
{Table 1) Thus, the source of nutrients and dose of
nuirient tested did not have adverse effect on plant
stand of colton in collon+greengram intercropping
system. This implies that inorganic fertilizers or N
through FYM or Lewcaena lopping did not have
any inhibiting effect on germination.

harvest

The height at harvest, mean number of
sympodial branches plant” at harvest and dry matter
accumulation of cotton during both years of
experimentation was significantly influenced by
various INM treatment in cottontgreengram
intercropping, Treatment 25 kg N + 25 kg PO, ha'!
through inorganic fertilizer+ 25 kg N ha' through
farmyard manure(T,) recorded maximum and
significantly more height during both years and T,
was at parwith it In 2000-01 T, was also at par with
T.. The mean number of svmpodial branches per
plant was also reported maximum and significantly
more in T,except T, in 2001-02 and T, T, in 2000-01
which were at par with 25 kg N + 23 kg PO, ha
through inorganic fertilizer+ 25 kg N ha'! through
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farmyard manure(T ). The mean total dry matter was
alse maximum and significantly more in T, during
both vears except T, during 2000-01 which was ar
par,

Thus, in respect of varieus growth
characters studied 25 kg N + 25 kg PO, ha'! through
morganic fertilizer+ 25 kg N ha'! through farmyard
manure(T.) treatment recorded maximum height,
number of branches and mean total dey mater
accumulation, This might be due to supply of
nutrients in available form throughout growth period
and that too 23 kg N from inorganic fertilizer that
became available in initial growth and therealler 25
kg N through FY M. Similar results were also reporied
by Badole and More (2000) at Parbhani where they
found that integrated nutrient management with 50
per cent NPE throuah chemical fertilizer and 50 per
cent through FYM 4 Azospivilfum toow dung urineg
slurry +FSE recorded significantly higher dry matter
vield when compared with inorganic lertilizers alone
(L.e, 100 per cent RDF),

The seed cotton yield as well as stalk yield
(g ha') was influenced significantly in both vears
and also in pooled analysis. The T, treatment
recorded maximum and significantly higher seed
cotton yield during both the year and also in pooled
analysis (6.99 g ha'). But the treatments T. T, T,
and T, in2000-01 and T, and T, in 2001-02 and in
pooled analysis were at par with T.. The higher
response to FYM component obtained in the present
investigation than fexcaena lopping probably be
due to fact that FY M was applied as a basal dose at
the time of sowing while Jewcaena lopping were
incorporated a month after sowing. Obviously,
nutrients might have become available from FYM
right in the beginning while in case of lewcaena
lopping it might have taken some period for
decomposition and liberation of nutrients in
absorbabie form in addition to a period of one month,
It therefore seems reasonable to believe that henefits
{rom lencagna lopping are comparatively less. Padole
et al {1998) at Akola and Badole and More (2000) at
Parbhani also indicaled beneficial effect of integrated
nuirient management using FY M to that of fertilizer
use only. Pagaria et al. (1995) found that full dose of
recommended NP and hallf NP +10 eart load F¥YM
were at par in respect of dry matter and seed cotton
yield. Similar result also reported by Ravankar er af.
(19993, Lakhdive er of. (2000 and Vats er af. (2001).
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Effect of Integrated MNutricnt Management on Growth and Yield of Cotton and Greengram Under Colwen=Circengram Intereropping

The stalk yield was maximum and
significantly more in T, treatment during both the
years of experimentation and also in pooled results
(1889 g ha'). But T, treatment was at par during
2000-01 with T,

Effect of integrated nutrient management on
illtﬂ]'t!'ﬂpgl'&engl’:lm

Emersence count and plant stand at
harvest of greengram during both the vears was not
influenced significantly {Table 2} Thus there was
no adverse effect of integrated nutrient management
lrealments on germination or shading effect of main
crop. The height at harvest of greengram plant, maan
nurmber of branches plant' and mean toral dry marter
accumulation per plant was maximum and
significantly higher intreaiment 25 kg N =25 kg PO,
ha! through inorganic fertilizer+ 25 ke N ha! rhl'l:rugli
farmyard manure (T, and 100 per cent RDF (T, ) was
at par with it. During both years and in pooled
analysis the grain and straw yield was maximum and
significantly more in T, (4,36 and 10.94 q ha' in
pooled results) end T, (3.98 and 9.92 q ha' in peoled
results) was at par with it. This might probably be
due to initial supply of nutrient in T, compared 1o
other treatments. These results arg in conformity with
those oblained by Lakhdive er of (2000,

Thus in the present investigation treatment
25 kg N+23 kg PO, ha” through fertilizer + 25 kg N
through FYM (T, ) proved Lo be the best in respect
of growth and vield of cotton as well as greengram
under cotton + greengram inlercropping,
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Detection of Viruses Under Polyhouse Condition on Capsicum by Host
Range, Electron Microscopy and DAC-ELISA

T.K. Narute', D.M.Sawant® and GP. Deshmukh?

ABSTRACT

Chilli mozaic virus was successfully transmitted under glasshouse conditions through mechanical sap
ingeulation using 0.01 M phosphate buffer (PH 7.0) on healthy capsicum test plant ev. California Wonder Based
o host range, the svmptoms produced on test plant were grouped into iselate | Cucumber mosaic vieus (CMV),
izolate 1 Potato virus Y (PVY), izolate 11 Tobacco mosaic virus (T, iselate IV Cucumber mosaic virus +
Potato views Y (CMY 2 PVYY) and isolate ¥V Cucumber masaic wirus = Tobacco mosaic virus {CMY + TMV),
These five virus isolates of capsicum tested during investization had wide host range distributed in solanaceae,
cucurbitacens, chenopodiaceas, cruciferae, leguminoaceae and compositae families. [n electron microscopy, the
different virus isolates viz., CMV, PVY, TMV. CMV + PVY and CMV + TMV showed different particle size.
In DAC-ELISA fsolace 111 UL 1V and ¥ positively reacted with antiserum of TN (1), PVY (11, TMY (1),

CMV < PYY (IVY and CMV 4+ TMY (¥), respectively,

Capsicum {capsicion frutescens 1.1 s the
most important selanaceous vegetable cash crop in
Indtia, Chilli is vulnerable Lo several biotic stresses
cansed by wirnses and phytoplasmas (Green and
Kim, 1991; Singh, 1993; Singh and Singh, 2000). Its
successful cultivation has been mainly hampered
due to potyviruses causing severs mosaic along with
other symptoms resulting in enonmnous losses in the
form of reduced yield and deformed unmarketable
fruits. (Satya Prakash ¢ ol 2002). Ameong all the
vegetable crops. sweet paper or bell paper is only
cultivated under polyhouse conditions due to the
high return through export. Scanning through the
literature, as many as 57 viruses have baen reported
worldwide on eapsicum by different workers (Green
and Kim, 1991 Among the viral diseases, the vimses
alfecting chilli in Tndia was chilli mosaic virus and
potato virus Y reported by Jeyaranjan and
Ramkrishnan (1969). Present communication,
therefore, includes results of host range, electron
microscopy and DAC-ELISA using polyelonal
antibodies.

MATERIAL AND METIIODS
a. Mechanical transmission
Preparation of inocula

The inocula were prepared from virus
infected plants of individual isolate by routine crude
sap extraction method and used in virus transmission
stucdies. Young leaf tissues showing typical virus

symptems of individual isolate were selected for sap
extraction.

Wirus infected leaves of capsicum of
different isolates maintained in glasshouse were
plucked off carefully and carried to the laboratory.
The leaves were gently washed in tap water,
immedi.tely wiped of excess water with the help of
bletting paper and weighed on electronic balance.
Leaves were macerated in sterilled and chilled mortar
and pestle by adding equal quantity of 0,01 M
phosphate buffer  (PH 7.0) and discased leaves on
Ll (W) basis. The crude sap was oblained by
squeezing the pulp through a double layvered musclin
cloth.

Inoculation

Healthy and well grown capsicum
seedlings were selected for inoculation. Before
inoeulation, the carborundum powder an abrasive
was dusted on the leaves  and inoculated by the
inoculum following gentle rubbing method of Holmes
(1929} with the help of cotton swab,

The plant species from other familics were
inoculated at 3-4 leafl stage. Seedlings of
Chenopodinm amaranticolor were inoculated at 5-
6 leal stage. Immediately after inoculation, the leaves
were slightly washed in the stream of tap water to
remove excess inoculum, The seedlings were labeled
properly and kept in the insect prool glasshouse for
ohservations. The inoculated plants were observed

|. Professar of Plant Pathology,College of Agriculture, Pune. 2. Associate Dean, College of Agril. Kolhapur
and 3. Scientist {P1. Pathology) Pulses Improvement Project, MPKV, Rahurl.
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periodically and observations were recorded as and
when the symptoms appeared,

Host range

The different virus isolates wers maintained
on capsicum ¢v, California Wonder in an insect proof
slasshouse. Six plant species belonging to
Solanaceae, Cucurbitacese, Chenopodiaceae,
Leguminoaceae, Compositae and Crucilerae were
tested 1o find out the possible natural reservoirs,

Electron microscopy

The leaf dip preparations were made for
detecting virus particles associated with capsicum
isolates as per the method described by Brandes
(19641,

Direct antigen coating-Enzyme Linked
Immunosorbent Assay (DAC-ELISA)

Infected samples (230 ma) of various
isnlates of chilli mosaic virus were weighed and made
in the form of fine powder with the help of liquid
nitrogen. Fine sap was prepared with addition of 3
ml eeating buffer. One hundred and ninety five
microlitre sap of various isolates were added to sach
well of ELISA plate and was incubated at 37°C for
1 h. Adter incubation, three washings were given for
3 min with phosphate buffer safine- tween (PBS-T)
solution. Then 193 microlitre blocking solution was
added to cach well and again incubated at 37°C
for Lh,

After incubation three washings were
aiven {or 3 min each with PBS-T solution and 193
microlitre of enzyme labeled antirabbit 1gG/
secondary anibody dilutes in PBE-TPO was added
1o each well and was incubated for over night at4°C,
Later the plates were washed as described eariier.
Then 195 microlitre freshly prepared substrate was
added to each well and incubated at room
temperature for 1 h.
ELISA reader, The presence or ahsence of yellow
colour to cach well was recorded and the
quantitative estimation of titre was recorded with
ELISA reader.

RESULTS AND DISCUSSION

Host range

he ELISA plate was put on

On the basis of differential symptoms
produced on test plant. virus isolates were

204

categorized into five groups i.e. isolate 1, 11, [TE, IV
and V {Table 1),

The Isolate-1 expressed symptoms like vein
clearing, mosaic mottling, blistering, stunting,
puckering, distortion eon different host plants of
family solanaceae, cucurbitaceae, chenopodiaceas
and leguminaceae, while the host plants from
compositae remained free. Similar symptoms on these
hasts are reported by Bidari and Reddy {1990},
Gearge of al. {1993}, Kirmani er af. {1997} and
Basavarajappa. (1997), Hence isolate | expressed
symptom like cucumber mosaic virus (CMY)L

The virus [solate I could infect the host
plants of sofunacese and expressed symptoms as
vein clearing, mosaic mottling, chlorotic as well as
necrotic local lesions and mild leaf motiling.
However, Datiera stramonium remained free. The
host plants of chenmopodiaceae developed symploms
such as chloretic and necrotic local lesions, except
Beta vagaries which did not show any symprom.
The plants from family cucurbitaceae, leguminaceas
and compositae have not expressed any kind of
symptoms and remained free to this isolate even after
back indexing. These results are in agreement with
the earlier reports of Bidari and Reddy {19940),
Elsanusio etal (1991) and George et al. (1993). As
per symptoms produced by iselate 11 05 called as
potato virus Y,

In isolate !l host plants of family
solanaceae expressed symptoms like mosaic
muollling, stunting, chlorotic as wellas necrotic local
lesions, necrosis of stem and petioles, vein ¢learing,
blistering ete, Three host plaot from cocnrbitecens
family viz., Cucumis mefo, C sativas and O pepo

expressed vein clearing, blistering and puckering
while others remained free. The host plants from
family chenopodiaceae developed chlorotic and
necrotic symptoms with local  lesions and ajso
blistering and puckering. The hosts wiz,, Cafanuns
cajan from leguminaceas exprassed vein clearing,
mottling, banding and severe mosaic, while other
hosts remained free. The host wiz., Zinia elegans
from compaositae expressed symptoms fo this isolate.
Similar types of results on these hosts were ohserved
by Bidari and Reddy (1990) and Basavarajappa
{1997}, Hence isolate 111 showed tobacco mosaic
virug (TMV) Lype.
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Tahle 2 : Particle morphology of different capsicum virus isolates.

Virus isolate Maorphology Size (nm) Yirus identified
Tsolate - 1 [semetric ] CMY
Tsolate - 1 Flexuaous FIOX 12 VY
Isolate - 111 Rods S00X T TV
Isolate - IV [sometric and Flexuous 28, 710X 12 CMY+PYVY
Isolate - ¥ fsometric and rads 28, 300X 17 ChMY -+ TV

I Isolate TV e, the mixture of cucumber
maosaic virus and potato virus Y, exhibited
symploms of isolate | and 11 were observed, in which
the host plants from sofangceae family expressed
vein clearing, mosaic mottling, chlorotic and necrotlic
lecal lesions while the host plants from cucurbitaceae
expressed blistering, puckering and severe mosaic.
Similar types of symptoms were also expressed by
chenopodiacese and leguminaceae Lo this isolate.
Mowever, Zipnia elegans [rom family composiios
remained free. Simitar results have been reporied by
George e af (19933, Kirmani of ol (1997) and
Basavarajappa (1997).

A mixture af CMVV + TV was observed o
Lsolate V. The mixed types of symptoms expressed
on all susceprible hosts like mosaic mottling,
chlorotic and necrotic local lesions, blistering,
distortion, vein clearing, puckering and vein banding
on the host belongs to all families vz, solanaceae,
cucurbitaceze, chenopodiaceae, leguminaceae and
compositae. These results are in agreement with the
eariier reports of Bidari and Reddy (1990} and
Basavarajappa (1997).

Electron Microscopy :

It is seen from Table-2 that in particle
merpholopy, cucumber mesaic virus was observed
singly in isolate 1, while in isolate TV it was associated
with PVY and in isolate V with TMV, Virus particles
of CMV observed under electron microscope were
isometric with average size 28nm, The size of this
virus particles observed during present investigation
was in agreement with the earlier reperts of Sherf
and Machab (1997).

The potato vires Y was reported singly in
isolate 1T and in combination with isolate 1V, These
particles were flexuous with average size of TI0X 12
nm, Similar type of morphological characters has
been reported by Nelson and wheeler (1972),
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The tobacco mosaic virus (TMV) was
observed singly in isolate 1L and with combination
o isolate V. The particles were rod shaped with
average size 300 X 17 nm. Similar type of
marphological observations were reported by Sherf
and MacMab (1997) and George (1997).

Direct antigen coating - Enzyme Linked
Immunusorbent Assay (DAC - FLISA)

The comparative efficacy of DAC-ELISA
was confirmed using polyclonal antibodices with
known positive and healthy samples [ The (LD al
403 nm of various isolates of capsicum were tested;
it is evident from Table- 3 that the maximum C.Ix. 1.6
I.28 was shown by isolate IV, which clearly pointed
out, the maximum infection. Minimum O.D. Le 0.26
showed by isolate [ Similar type of serological
reactions were observed by George er !, (1993) and
Walky ef ol (1994).

Table 3. Detection of capsicum virus isolaies from
various isolates by DAC-ELISA

Isolates O.D. at 405 nm
lsalate-1 026
Isolate-[1 |20
Isalate-111 075
Isolate-IV 128
lzolate-V 0.88
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Host Range and Physical Properties of Sorghum and Sugarcane
Mosaic Virus

G. P. Deshmukh' and D, M. Sawant®

ABSTRACT

Sugarcane and Sorghum mosaie virus was successfully transmitted under glass house condition through
mechanical sap inaculation using 0.1 M. Phosphate buffer. Host range of various isolates of sorghum moszic
virus (St V) [M-35-1, SPV-504, SPV-1359, RSLG-262 and RESV-4] and sugarcane mosaic virus [SCMV] (Co-
86032, Co-88121, Ca-T123, Co-571 and Co-740) was limited to family Graminiaceae. Based on host range, these
ten isolates were prouped into two strains i.e. Sugarcane mosaic virus-5C (SCMV-SC) and Sugarcane mosaic
wirns-JG [SCMV-JG). The SCMV-SC strain was present in four virus isolates wiz, M-35-1, SPV-304, Co-7125
and Co-740. In another six virus isolates Lo, RSLG-2062, RESV-9, SPV-1339, Co-86032, Co-88121 and Co-671.
the SCMV-1G strain was prevalent, The physical properties i.e, TIP{ Thermal inactivation point), DEP (Dilution
end point) and LIV (Longevity in-wire) of SCMV-IG and SCMV-SC were studied. The TIP, L1V and DEP af
SCMV-JG was 55-60"C, 36-60 h and 107 0 107 and TIP of SCMV-5C was 50-53°C DEP 107 to 107 and LIV
48 10 52 h. Based on host range and physical properties of these isolates of sorghum and sugarcane mosale virus
were reveled into two straing e, SCMV-SC and SUMV-IG

The first virus disease reported in sorghum
was sugarcane mosaic virus (SCMV) deseribed by
Brandes and Klapack (1923). Mareover, sorghum
crop was found to be infected by potyviruses like
sugarcane mosaic virns (SCMV), sorghum mosaic
virus (Srid W1, maize dwarfmosaic virus (MDMV)and
jehnsongrass mosaic virus (JGMY) belonging to the
subgroup of sugarcane mosaic virus. Sugarcane crap
grown in the region was reported o be reservoir of
sorghum red stripe virus disease (Mali and Garud
1994}, The incidence of this virus on sorghum can
be as high as 85 per cent and it reduces grain vield
Lo the extent of 53 per cent in Kharifand 67 percent
m Rali (Vyavahare efal, 1989) Present paper,
therefore includes results of host range and physical
properties of various isolates of sorghum mosaic
and sugarcane mosaic virus,

MATERIAL AND METHODS
Mechanical sap inoculation
Freparation of inpcntum
Inocula prepared lrom diseased plants of
tive varieties of sorghum wiz, M-35-1, SPV-1359,
RSLG-262, SPV-504, RSSV.9 and also five varictics
of sugarcane namely Co-86032, Co-88121, Co-740,

Co-671 and Co-7125, Routine crude sap extraction
methoeds were used in transmitting the virus, Young

leaf tissues showing typical mosaic symptoms were
selected for sap extraction. The leaves of various
isolates of sorghum mosaic virus (SrMV) and
sugarcane mosaic virus (SCMV) were used for
ineculation to the test plant of most susceptible
sorghum variety RSSV-9 for their culture
maintenance. The leaves of five varictics of SrMV
and SCMV were gently washed in tap water,
immediately wiped off excess water with the help of
blotting paper and weighted on the chemical
weighing balance. Then these leaves were macerated
in sterilized and chilled mortar and pestle by adding
equal quantity of phosphate butfer, The crude sap
were Lhen obtained by squeezing the pulp through
a double layered musling cloth. The inocula of all
the isolates were kept at 8°C and in some cases the
inocula were inoculated immediately,

Inoculation procedure

Before inoculation, the carborundum
powder an abrasive was dusted on the leaves to be
moculated, The leaves were then inoculated by the
moculum following gently rubbing method of
Holmes (1929} with the help of cotton swah.
Immediately after inoculation, the leaves were slightly
washed in the stream of tap water to remove excess
inoculum, The seedlings were labeled properly and
kept in the insect proof glass house for observation.

L. Scientist (Plant Pathology) MPKV., Rahuri and 2. Associate Dean, Collese of Agriculture, Kolhapur
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The inoculated plants were observed periodically
and observations were recorded as and when the
symptoms appearad,

Host range

For host range studies, the host of different
plant species belonging to various families wiz
Graminae. Chenopodiacea Solanaceae Compositac,
Cucurbitaceae, Cruciferae, Malvaceae and
Leguminoaceae were mechanically sap inoculated
Twenty plants of  different plant species were
inoculated at 3-4 leal growth stage with sap extracted
fromn different varieties of sorghum (M-35-1,  SPV-
504, RELG-262, SPV-1359, RESV-D) and sugarcans
(CO-86032, CO-5812 1, CO-671,C0-740, CO-TI25) by
conventional leafrub method. Inoculated plants were
kept in insect proof glasshouse and observations
an symptom expressions were carried oot at
periadical intervals up to one month after
inoculation. The plants which did not show any

symptom were back indexed on test plants of

sorahum variety RESVA9,
1T} Physical property

Total five isolates of sorghum mosaic virus
and sugarcane mosaic virus were used in Lhis study.
The studies on physical properties viz, TIP { Thermal
inactivation point), DEP (Dilution end point], LIV
{Longevity in-virea) of various isolates of sorghum
masaic virus and sugarcane mosaic virus were carried
out by standard procedure (Noordam, 1973,

i. Thermal inactivation point (TIF)

The five virus izelates of 2orghum mosaic
virus (STMV) and sugarcane mosaic virus (SCMV)
were extracted as per method. In TIP, 4ml sap of these
ten isolates were filled in 1" test tubes separately
and labeled with respective range of temperature.
Each test rube was individually exposed to
reinperature starting Gom 40,435,30,55.60,63,70,75,80°
€ for 10 min, in hot water bath, Tmmediately afler
heatmg period, the test tube was cooled in ice cold
water, The sap filled in the 11" test tubes were kept
untreated (o serve as control. The treated sap from
the test tubes along with control were meachanically
moculated on the twenty test plants variety RESV-9
at three leal stage. The inoculations were started
from highest temperature to lowest lemperature ie.
807 C to 40°C to avoid the contamination. All

209

inoculated plants of above len isolates were
maintained in an insect free glass house.
Observalions were recorded for  number of
systemically infected plants.

it} Dilution end point (DEP)

Crude sap of various isolates of sorghum
masgie virus (S (M35, SPVIS04, SPV-1250,
RELG-262, RSSV-9) and sugarcane mosaic virus
(SCMV) (Co-86032,Co-88121,Co-T125,Co-671 and
Co-740) were extracted as per method described
earlier A series of dilution wiz; 1:10, 1:100, 1:1000,
1210000, 1100000, 11000000, 15 10000000, 100000000,
1000000000 were made from crude sap in distilled
water, From the crude sap, |ml sap was pipetted out
and mixed in the next test tube containing 9 mi
distilled water, This dilution was made 1:10 (10 ).
From this dilution, | ml of crude sap was pipetted
out and mixed with the next test tube containing 9 m!
of distilled water. This dilution was 12100 (107, In
this way, other dilutions up to 10 were prepared.
Thiz was done for all isolation of sorghum mosaic
virus {SrivIV) and sugarcane mosaic virus {(SCMV).
For each dilution, separate pipette was used to avoid
contamination and to have accurate results, an
experiment was conducted to find out up to what
extent sap could be infective, The inoculation was
started from highest dilution 1o lowest dilutions and
fastly undiluted sap (control) 1o avoeid contamination,
Inoculation was done on twenty test plants of
sorghum variety RSSV-9 for each iselates. The all
inpculated plants of various isolates of sorghum
mosaic virug and sugarcane mosaic virus were
maintained inzect free glasshouse.
Observations were recorded for number of
systemically infected plants.

m o 4an

iii) Longevity fn-vifro (LIV)

For longevity in-vitro study, the crude sap
of various isolates of sorghum mosaic virus (M-35-
1, 8PV-304, RSLG-252, SPV-1359, RSSV-9) and
sugarcane mosaic virus [CO-B6032, CO-88121, CO-
G671, COTE25, CO-T40] were extracted as described
earlier.

A quantity of 10 ml sap was filled in each
test tube of various isolates of sorghum mosaic virus
(SrMV) and sugarcane mosaic virus (SCMV), The
test tubes were plugged separately for various
isolates and stared at roomn temperature (22-35°C)
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for further studying, Immediately after extraction of
sap, inoculations were done mechanically on twenty
test plants that served as control, whergas sap from
Oﬂ'lei' test [llbes srnrsd At roam Lcmpuratu!’c Were
inoculated at an interval of'd hthal is 4, 8, 2, 16, 201,
24 28,532,306, 40,44, 48 52,60, 64,08, 72,76, 80, 84
and B8 b on healthy seedlings of sorghum variety
RESV-O, This was done for zll isolates of sorghum
mosaic viras (SrMV) and sugdrcane mosaic virus
(SCMVY). Foreach inoculation, the sap from various
isolates of SrhIV and SCMV were used from separate
test twbes filled at the same time. The inoculated
plants were labelled property and maintained in an
insect free glass hovse, Observations were recorded
for number of systemically infested plants.

RESULTS AND DISCUSSION
I) Host range

The various iselates of sorghum and
sugarcane mosaic virus were mechanically sap
inoculated to Graminae,  Solanaceae,
Chenopodiaceas, Cucurbitaceae, Leguminoaceae
and Malvaceae family. Under investigation, the
various isolates of sorghum and sugarcane mosaic
virus had limited host range distributed only in
Graminge tamily. (Table 13 These results were in
agreement with other worker Tosie ef all (1990),
Gepal staf, (1990 )and  Sibiva erad (1998). The
various host plants from other families namely;
solanacece, chenopodiaceas, cocurbitaceac
lezuminoacse and malvaceae were meachanically
inoculated with various isolates of sorghum mosaic
virus (SrMV) and sugarcane mosaic virus (SCMVY,
Mone of the host plant from these families showed
symptom reaction to any of the virus isolates of
SrtMV and SCMV. The virus was not recovered from
inoculated plants of these hosts, A similar result was
observed by the Gopal ef.af. {1991) (Table 1. Based
on symptom patterns exhibited by different host
plants, various isolates of SrMY and SCMV were
grouped inte lwe strains. The virus isolates namely

M35-1, SPV-504, CO-T125, CO-T40 showed reaction
on maize cvs, Deccan Double hybrid and Ganga
safed, sugarcane and sorghum, hence categorized
an SCMV-5C. However vires isolate Co-T125 from
SCMV-SC steain was recovered from paddy thereby
indicated symptom less carrier of this host. Singh
(1983) also noticed paddy act as symptom less carrer
of maize dwarl mosale vires, The vires isolates of
CO-671, CO-86032, CO-88121, RSLG-262, 5PV-1359,
RSS9 showed symptoms in Bafara, johnsongrass,
cat, ragi, sugarcane, maize cvs. Deccan Double
Hybrid, Ganga safed and sorghum. Therefore. all six
virus isolates categorized into SCMV-IG, Similar
chservations were reported by Klein er ol (19730,

IT) Physical property

Studies on physical properties of ten virus
isolates revealed that isolates M-35-1, SPV-304, CO-
T125, CO-740 had LIV of 48-52 he. DEP of 107 10 107
and thermal inactivation point of 50-35"C. Hence
categorized as SCMY-SC strain. [t is ciearly evident
that the physical properties SCMV-SC strain under
study was identical with  Sadruddin eral. (19811,
While isolates number RSLG-262, RSSV-9, SPV-1339,
CO-86032, CO-88121, CO-07 | had LIV of 36-60 hr,
dilution end paint 10 to 10 and the thermal
inactivation point between 33-60°C. Physical
properties of these six virus iselates viz, CO-671,
CO-86032, CO-88121 RSLG-262, SPV-1359 and RSSYV-
9were categorized as SCMVY-JG. These findings are
similar with other workers like, Mali and Gamud { 1978),
Crarud and Mali (1980). (Table 2)
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Risk Factors of Suicide and their Correlates
N. M. Kale', P. P. Bhople® and Y. B. Shambharkar

ABSTRACT
The present investigation was carried out in Akola and Buldana districts of Western Vidarbha region of
Matrashira with deseriptive and dingnostic and experimental design of social research, 1n this study, respondents
were the households ol selected vietims who commiried suicide. [noall, 40 victims were selected by proporionate
randem sampling method. For making comparison between suicidal and nen suicidal cases researchers had
chosen 40 non suicidal farmers fronm the same village having similar land holding, irrigation Geilities and social
conditions, The results of the study revealed that average number af sovig-paycho risk factors of suicide was

atserved higher (5.8) amongst the deceased farmers than non-suicidal farmers [1.5), The result of the A
d that swizidal farmers differed significantly aver eonirg] group in respect of ideniified socio-psycho risk
resuls it was revealed that low socio-ceonomic status has

inferr
factors of suicides. Whike shaer

ng the path analy:

icst

ot only precuced the highest dircet eflect with identified number of risk factors among the victims bt alsp

ed as a vehicled I

zger inboth the group through other selected variables. For improving this situation, policy

makers bave to think critivally about the change in sociv-economic condition afthe Farmers of Widarbha,

sticide 15 a complex social and
psychological phenomenon. Psychalagically, the
suicide prone person expericnces menral distress
because ofcertain crisis situation. 1f immediate help
is made available to such a person, his suicids conld
perhaps be avoided. Poverly, unemployment,
loneliness, social and economic insceurity, and
conflicts in interpersonal refations are the important
social factors contributing to suicide. To solve these
various problems, appropriate policies and
programmes are to be evelved in the country (Phal,
20007, Durkheim {2002) pointed out that the
nenrobiological and socio-economic dimensions of
risk fuctors are responsible for committing suicide,
but the interscetion of these two sets, where the
relative risk of committing suicide is higher.

Recently farmers” suicides have been receiving
public, media, researchers and policy makers’
attention in Vidarbha region of Maharashira.
Aceording o various studies/experts, non
remunerative prices for crops, indebtedness and crop
fuilures due to monsoon vagaries are, by and large,
identified &5 the core reasons of suicide in Vidarbha
region of Maharashira | Dandekar ef af (2005), Mishra
(2006} and Narayanumoorthy (2006)]. But according
ter Madan {1980) and Sing (20035), the causes of
sticide are complex, many factors combing to cause
one particular individual {and not another) Lo divert
his aggression upon himself in the form of suicide.
This type of possibilities may not be avoided in
Vidarbha resion. There may be various reasons
behind their act of suicide. Although it is a difficult
tusk to find correct reasons behind act of each victim,
but according to Kaplan e, af {1994) the suicidal

person sends out signal of distress. Hence, it has
been an important question among thinkers/
researchers to find the appropriate signals/stressors
of distress among each individual victim, The
probable information about these signals/ stressors
may be found in secondary material available with
gach victim’s Touscholds, Hence, the study
pertaining to causes of fanners” suicide was taken
by conducting detailed fleld survey particularly in
Buldana and Akola districts of western Vidarbha in
Maharashtra with following objectives.

1 To identify the socio-psvcho risk factors of
suicide which compelled the farmers to commit
suicide in western Vidarbha region,

2} To compare the identified socio-psycho risk
factars associated with suicidal and contrel
Zroup.

3 To study the relationship between selected

characteristics of suicidal and control farmers
with their identified socio-psyeho risk factors.

MATERIAL AND METHODS

The present investigation was carried out
in Akela and Buldana districts of Western Vidarbha
region of Maharashtra with descriptive and
diagnestic; and experimental desian of social
research.  [n this study respondents were the
houscholds of selected victims who committed
suicide during 14 January 2008 to 31% December 2008
and had declared as legal victims by district level
committee headed by Collector of the respective
distriet, for altotting compensation of Rs. | lakh and
had got Rs. 1 lakh compensation. In all, there were
361 total suicide cases in selected two districts

L. Associate Profl and 2.& 3 Assistant Prof. | Department of Extension Education, PGI, Dr. PDEY, Akala
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during 2008, out of which 242 cases were declared
as illesal and |19 cases were declared as legal victims.
From the list of 119 Jezal suicide cases, researcher
had selected 40 victims by proportionate random
sampling method. For making comparison between
suicide and non suicidal cases researcher had chosen
40 non suicidal farmers from the same village and
with sinilar fand helding, irrigation facilities and social
conditions. It covered 40 villages and 9 tahsifs of
two districts. Data were collected by personal
interview method with the help of structured
interview schedule,

RESULTS AND DISCUSSION

Socio-psveho risk factors of suicides

The suicide is complex, soclal and
pswehological phenomenon. In present research
study, it was assumed that the farmers who have
committed suicide in Vidarbha region, their social
and psychological web might not be sustainable.
They might have many social and psychological
problems, These problems had created an adverse
impact on their well being and impaired the quality
of ife. In this study, soeio-psycho risk factors refers
10 the aggregation of different soclo-psychological

rizsk factors coexisied with an individual respondent
externally, Forevery identitied risk factor, one score
was allotted. Thus, according to total risk factors
identified with each respondent that indicate the
total socio-psvehoe risk factor score of the
respondents.  The same has been studied and the
data have been presented in Table 1,

A critical look of data presented in Table |
reveals that lotal 18 socio psychological risk lactors
were associated wilh the selected deceased farmers,
who committed suicide. A number of risk factors
can coexist and one particular individual can come
across all or none of the risk factors identified by
the researcher. I selected wvictims, the minimum
nember of risk factors was two and the maximum L0,
as against among control group the minimuem number
of risk {factors was zera and the maximum five. The
average number {Mean score) of socio-psycho risk
factors of suicide was observed higher (5.8) amongst
the deceased farmers than non-suicidal farmers
{153, The identified risk factors have been presented
in a descending order based on frequency of their
peeurrence i suicidal sample.

Table1: Distribution of the Suicidal and control farmers according to their identilied Socio-psycho Risk

Faciors
S.M. Risk factors Suicidal Control group
No. %o No Yo

1 Indebtedness. £ 0500 10 2300
2 Hopelessness due to crops failure i3 82.50 17 42.50
5 Drop in economic status 32 80.00 13 3250
4 Introvert ness ] G000 0 00.00
5 Alcohel vse disorder 18 45.00 1 2.0
6 Low social support 17 42.50 5 1250
7 Having health problem 3 3250 3 7.0
8  Change in behaviour 3 27.50 0 0000
9 Family members chronically ill fhandicapped 10 25.00 3 7.0
10 Family history of suicide 9 22.50 2 500
Il Daughter / sister of marriageable age 7 17.50 5 1250
12 Disputesiquarrel with the family members 6 15.00 0 00.00
13 Given verbal ¢lues of suicide 5 12,50 0 00,00
14 Depressed due to divorced/disputed, 4 1000 1 230

daughter/sister in family
15 Decreased self esteem events 2 500 0 00.00
16 Depressed duc to ne children 1 230 i 00,00
17 Depressed due to land disputes in court 1 2.30 1] 00.00
(8 Death of family member before incident 1 2350 0 00,00

Average number of risk factors {Mean) 58 580,00 1.3 150,00

Minmmum nuimber of risk factors 0z o

Maximum number of risk factors 10 05
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The most common risk factor was
indebtedness found in 94.00 per cenl deceased
farmers, as against in control group it was associated
with one fourth (25.00%) households. Tn more than
threx fourth of the cases (82.50%) crop failure was
mentioned. Mostly the househalds mentioned thar
the monsuvon vagaries were the main reasons for
crop fallures. Crop failure can lead to economic
downlall and make it difficult to repay the existing
loans, Whereas in control group 42.50 per cent
households mentioned the problem of crop lailure,
This was followed by drop in ceonomic position
which was noticed in 80,00 per cent of deceased
farmers and with 32.50 per cent contral aroup.

Inirovert personality was identified in 6000
per cent deceased farmers as they did not discuss
ar share their problems with other family members,
that led io add more frustration. This faclor was not
observed in control group,

In sizeable group of the suicidal cases
{43.00%) alcohal use disorder was associaled,
whereas in contral group only one {(2.50%) had
alcohol use disorder, Low social supporl was noticed
with 4250 per cent viclims, as against in contral, it
wis reported by 12.50 per cent of respondents, The
personal health problem ol the deceased was
identified in 32.50 per cent of the cases, while in
control group 7.50 per cent family heads had personal
health probler, Change in the individuals® hehaviaur
was identified i mors than one fourth (27.50%) cases
due to stressful fife events while this was absent in
control group,

I ene-Tourth {25.00%) deceased farmers,
their family member sulfered from il health, 1t added
lrustration in those who were not zble to fulfil] the
responsibility of takmg care for an ailing parent /
spouse / child. More expenses on il health also
lowered the economic position. Whereas this
problem was noticed with only three {7, 50%) non-
suicidal farmers, Family history of suicide was
identified in 22,50 per cent of the victims. This could
be indicative of genetic factor, while this was also
identified with 5.00 per cent contral houscholds.
Daughterd sister of marriageable age was found as a
risk factor in 17,50 per cent victims, while in control
it was also noticed with 12.50 per cent households,
L6 (E6.00%) victims disputes! quarre] was noticed
with their family members due to domestic reasons
whereas it was absent in control group,

In addition to the above, there were same
other risk factors which were identilied with the
victims but that were not observed in control group,

Testing the significance of difference in the means

In order o test the variability of mean score
ol identified socio-psycho risk factors of suicidal
larmers over control group, the data were subjected
to *Z" test and the results have been presented in
Table 2. Tt is observed from the Table 2 that the mean
score of identified socio-psyeho risk facters of
suicidal farmers was observed higher (3.8) than non-
suicidal farmers (1,50, A mere quantitative superiority
of the mean score of identified socio-psychao risk
factors ol the suicidal farmers over mean score of
the control group farmers is not conelusive proof of
its superiority, Hence the ratio belween observed
differences was computed as indicated by *Z" value.

The ‘27 walue of identified socic-paycho
risk factors (2.12) was found significant at 0.05 level
of probability, It could be inferred that suicidal
farmers differed significantly over contral group
farmers in respect of identified socio-psycho risk
factors of suicides

Relational analysis

The data were subjected to the statistical
tools like correlation and path analysis, This
correlation analysis helped in determining the
relationship of characteristics of the snicide and
control farmers with their identified number of risk
factors, The path analysis isolated the direct and
indirect effects of the individual independent
variables on identified number of socio-psveho risk
lactors.

Corelational Analysis

The correlation coefficients were computed
which indicate the relationship of the selected
characteristics of the respondents with their
identified number of risk factors, The indings
obtained in this regard are depicted in Table 3.

A closer look at the values of correlation
coeflicient (Table 3) brings into light that the
characteristics of the vietims namely, family type,

Table2:  Testing the significance of difference in
the means of identified Seio-psycho risk

factors of suicidal and contral group

S.N. Variable Mean score 67
Suicidal  Control value
group
1 Scio-psyeho 58 1.5 o P

risk factors
* Significant at 0.05 level of probahility




Risk Factors of Suicide and their Correlates

land holding, socio-economic status and annual
income were found highly and negatvely siznificant
relationship with the identified number of risk factors
at 0.01 level of probability, Whereas irrigation
facilities had shown negative and significant relation
at 0.03 level of probability. This indicates that nuclear
type familics, lowering land holding, decreasing
irrigation facilities, lowering socio-aconomic starus
and decreasing annual income of the victims, there
wils an inerease mothe risk factors of suicide with
the victims.,

While in control group, income liability gap
and indebtedness had positive and significant
relationships with the identified number of risk
factors at 0,05 level of probability. This indicates
that witl the increase in income fiability gap and
indebtednass with the non-suicidal farmer, thers had
been an increase in risk factors.

Path analvsis

For fuding cut the influence of the selected
independent variables on the identified number of
risk factors with the respondents both directly and
indirectly and also through other variables, the
method of path analvsis was used, The results are
depicted in Table 4.

1. Direct effects:

Coefficient of Correlation of selected
characteristics of the respondents with
their identificd number of Socio-psycho
risk factors

Tabhle 3:

5. N. Characteristics “r” value
Suicidal Control
group
1 Age 01558 .0802
2 Edueation -1.2396 04529
3 Family type 4742 0.0183
4 Family size 0321 01525
5 Subsidiary occupation .2378 10659
il Land haolding 05353 £.0787
£ Type of land 40254 00810
B Irrigation facilities 3814 00513
9 Socio-ceonomic status-0.6226%% 10989
0 Annual income 040375 1801
[T Income liability gap 00392 03555*
12 Indebtedness 10398 0.3447%

“#% Sienificant at .01 level of probahility
#Significant at 0,05 Tevel of probability

2148

The path coelficients reported in Table 4
revealed that the socio-econemic statys (-0, 7996 ) had
negative and maximum direct effect on the identilied
number of risk lactors with the victims, whereas in
controf group, indebtedness (0.3783) had positive
and maximum direct effect on the identified number
of risk factors, Thus it could be inferred that victims
with low socio-cconomic status possessed more risk
factors of suicide directly, In this study socio-
economic status was multidimensional construet
variable having eighl important indicators viz.
oceupation, land holding, family education, annual
income, socio-political participation, household
possession, material possession and other atributes.
That means low level of the above indicalors of socio-
economic status has exerted maximum direct effect
on identified number of risk factors of sulcide with
the wictims, Whereas as in conirol group increasing
obligation of cutstanding debts possessed more risk
factors directly.

2. Total indirect effects:

It could be noted from table 4 that the
variable annual income (-0.8680} exerted negative and
maximum total indirect effect on identified namber
of risk factors with victims. While among control
group income liabilily gap (0.2117) exerted positive
and maximum total indirect effect on identified
number of risk factors. Thus victims with lower
income and in control group increasing income
liability gap due to low annual income has exerted
maximum total indirect effect on identified number
of risk factors,

3 Maximum indivect effects through other variables

Out of 12 variables under study, socio-
ceonomic stalus exerted maximum and negative
indirect effect on identified number of risk factors
with suicidal and non-guicidal farmers through other
vartahles. Thus low SES has not only produced the
highest direct effect with identified munber of risk
factors among the victims, but it also served as a
vehicle lor production of indirect effect through
other variables for increasing risk factors with the
victims as well as with cantrol farmers.

CONCLUSION

In selected victims average number of
socie-psycho risk factors of suicide were observed
higher (5.8) than non-suicidal farmers (1.5), The result
of the "2 test inferred that suicidal farmers differed
significantly over control group in respect of
identified zocio-psycho risk factors of suicides
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Risk Factors of Suicide and their Correlates

Indebtedness, hopelessness due 1o crops
failure, drop in economic status, introverl ness,
aleohol use disorder, low social support, self and
family members® health problems, changs in
behaviour due to stressful life events, family history
of suicide were the prominent risk factors observed
wilh suicidal farmers, whereas the percentage of the
same risk factors with non-suicidal farmers were
observed on lower side or nil, While observing the
path analysis results it was revealed that low socio-
coonamic status has not only produced the highest
direer effect with identified number of risk lactors
among the victims but also served as a wehicle/
trizuer in both the group through other selected
variables, For improving this situation, policy makers
have Lo think critically about the change in socio-
economic condilion of the farmers of Vidarbha,
Instantly thers is an urgenl need to declare
remunerative prices for all crops of farmers in
consonance with the cost of cultivation. Presently,
cost of cultivation has increased by manifolds dog
1o steep Tise in the cost ol inputs. but prices of farm
produce were not rise comparatively, During this
field survey, some of the houscholds mentioned that
some time they did not get even the cost of
cultivation from farm produce. Hence it implies that
remunerative prices of farm produce should he
declared and paid in consonance with the cost of
cultivation, Presently, most of the farmers depend
on external input, that needs initial financial
provision with farmers, but mostly the farmers of
dry land region cannot save the money from their
small and marginal holding. Hence for every venture,
they have Lo borrow money, Hence, this study implies
measure for reducing the dependency of farmers on
external inputs. This can be possible through
extensive efforts of extension functionaries by
providing mformation on important low cost-no cost
technologics of fanm cultivation to farners like use
of own seeds, seed treatment, use of bio-fertilizers,
sowing across slope, different land care technigues,
et This will definitely help farmers fo reducing initial
cost ol inpuls te seme extent, Provide crop insurance
facilities with low premium alfordable by the farmers
for all erops and to all farmers, and insurance unit
should be reduced to Village Panchayal for at leasl
for major crops, Similarly Government should give
mmediate financial help to affected farmers in natural
calamities like flood, drought and in losses by wild
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animals. In addition o the these short term measures,
the policy makers should have to apply long term
measures for uplifting the farmers socially and
cconomicaily like bring more land under irrigation
by completing ongoing irrigation projects and plan
about the new Irrigation projects, inereasing network
af canals, tanks; wells and micro irrigation systems.
This will definitely help in increasing crop
production, productivity, and change i cropping
pattern, cropping intensity, and inerease in the allied
oaccupations in study arca. These things are
necessary not only for uphold the farmers
ceenomically but also for sustaining them socio-
paychologically,
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Optimization of Phosphorus Requirement in Soybean with Sulphur and
Biofertilizer

S.R. Tmade', K.J. Kubde?, MLR. Thakur’, M.R. Deshmukh? and B.A, Gudade®

ABSTRACT

A field experiment to evaluate the response of soybean to phasphorus, sulphur and biofertilizer was
vondugied at the farm of Department of Agronomy, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola during
Kharif seasan of 2007-08. The result of the fiell experiment revealed that growth attributes, yield attributes and
vield of savbean crop significantly impraved with increasing phosphorus levels up o100 per cent PO, (75 kg
ha'y, Application of 20 kg 3 ba?! recorded significantly highest valucs of growth attribules, yield attributes and
vield over D kg 5 ha', Seed inoculation of Rhizobion + PST proven to be heneficial for soybean erop over no
inoeulation. However combined application of 75 per cent PO, (36,25 kg ha''), 20 kg § ba'! and Rhizobium -+
PER seed inoculation was found to be effective and economical as it was closer to the application of 100 per cent
P, (75 ke ha'y, 20ke S hat' and Rhizobium + PSB secd inoculation for yield, NMR and I:C ratio.

Intensive crop cultivation reguires the vse
of chemical fertilizers. Howewver, fortilizers are not only
in short supply but also very expensive loo,
Therefore, the current trend is to explore the
possibility of supplementing chemical fertilizer with
biofertilizers of micrabial origin. Microbial processe
are not only quick but also consume relatively less
energy than industrial processes. Thus, biofertlizers
bold a key to the solution of current problem of
fertilizer scarcity and expensiveness, Phosphorus is
key nutrient whick play imporant rele in legumes
like sovbean, But the efliciency ol utilization of added
P by plants is very low (13-20%) due to fixation,
The phospho bacteria solubilise phosphorus and
make it available to plants (Detorja et af,, 1997),
Besides, the phosphorus, sulphur is the second most
essential nutrient in crop productivity. The
defigiency of sulphur causes accumulation of nitrate,
amides and carbohydrates which retard the formation
of proteins (Tondon, 1989} No single source of
nutrients is capable of supplying plant nutrients in
adequate amount and balanced proportion.
Therefore, 1o maintain soil fertility and to supply
plant nutrients in balanced proportion for optimum
orowth, yield and quality of crop in a specibic agro-
ecologieal situation, balanced wse of inorganic
fertilizer and biotertilizers is indispansable and inter
dependable for successful plant nutrient
management system.  Keeping in view the above
situation the present studies were aimed to find out
the role of sulphur and biofertilizer in phosphorus
cconomy of soybean crop.

MATERIAL AND METHODS

A field experiment was conducted &t farm
of Department of Agronomy, Dr. Panjabrao
Deshmukh Krishi Vidvapeeth, Akola during Kharif
season of 2007-08, The soil of experimental field was
clayey, having pH 8.2 with electric conductivity (.32
dSoy! ovzanic carbon 0.53 per cenl and available N,
B KO and Sulphur 283, 20,12, 3533 and 12 kg
ha! L'l:.l;p-ccii\-'cly. The treatment comprising of thres
phosphorus levels viz., B, — SOpercom PLO, (37,5 kg
ha'), B, =75percent J-‘:O‘E (360.25 ke ha''), P:»_ 100per
cem PO (73 kg ha®) with two sulphur levels viz., 5,
~ kg & ha', 8, -20 kg 8 ha'and biofertilizes viz, B,

No inoculation and I3, — Seed inoculation with
Rbizobinm + PSB, Total 12 treatment combinations
were laid out in factorial randomized block design
and replicated three times, Sowing was done
adopting spacing of 45 x 05 em by drilling method
and variety used was TAMS -38. Well decomposed
air dried FYM (@ 5 t ha'was applicd in experimental
plots before last harrowing, The recommended dose
ol nitrogen {@ 30 kg N ha' was applied through urea
and diammonium phosphate to adjust the treatment
wise phosphorus requirement. Sulphur was applied
as per treatment 15 days before sowing through
elemental sulphur and treatment wise Rhizobiom
japonicus and PSE seed inoculation was done @
20 g of cach kg of seed just before sowing: The
crop was sown on 4" July and harvested on 20
October nf 2007, Total 5 14.% mm rainfall was received
during crop growth period in 30 rainy days.

1. & 5. M.Sc, student, 2. Associate Praf., 3, Ph. D. Scholar and 4, Assistant Prof’, Department of Azronomy, Dr.

PIIEN, Akola
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Observations on growth attributes were recorded at
important growth stages and yield attributes and
yield were estimated at harvest and expressed as
mean; Economics of treatments were work oul and
WMR and B:C ratio was calculated to study the
ceonomics of the treatments,

RESULTS AND DISCUSSION

The variations imposed through various
treatments significantly influenced all growth
parameters {Table 13, vield altribules and yield
(Tahle 2),

Crrowth attributes
Effect of Phosphorus

Plant height, number of branches plant”,
lealarea plant!, dry matter plant™ and roet nodules
plant” werz significantly increased with successive
increased in phosphorus level up o 100 per cont
PO, (75 kg ha') This resull illustrate the role of
phosphorus in carly root ramification and
develepment of nodule bacteria, which resulted in
healthy erop growlth and higher photosynthetic area
due o incressad in leaf area thus zain in dry matter
plant™. The signilicant increase in growtl: attributes
with increase in phosphorus levels were also reportad
by Mohd. Ahbas e af, (19947 and Goswami er ai.
[ 1998).

Elfeet of Sulphur

Sulphur application resulted in significant
influence on growth atiributes (Table 1) Application
of 20 kg § ha'! recorded highest values of plant
hieight, number of branches plant’, leal area plant !,
dry matter plant’ and root nodules plant! aver no
application, The signilicanl incresse in growth
attributes with the application of sulphur may be
because of increased chlorophyll synthesis as it is
areatly affected by the sulphur content in growing
medium, However, increase in nodulation with
sulphur is attributed to role of sulphur in formation
of ferredoxin, an iron containing plant protein that
acts as an electron carrier in photosynthesis process
and 15 invelved in nitrogen fixation by nodule
bacteria. Sulphur also had indirect effect on
nodulation and N {ixation, possibly by improving
soluble sugar supply and N metabolism, Prasad er
al (1991) and Singh and Singh (1993) abserved
similar response of growth attributes to sulphur.
Increase in number of nodules of sovbean with the

application of sulphur has been demonstrated by
Dubey and Billore (1995),

Effect of Biofertilizer

Rhizebium + PSB sced inoculation
significantly improved the plant height, number of
branches, leaf area, dry matler and root nodules
plant! over no ingculation (Table 1. Beneficial effect
of Rhizobium + PSB may be related to increase in
nodulation due to Rhizobium bacterium and releass
of growlh promoting substances like cvtokining in
the rhizosphere of =ovbean plant which enhance rool
arowth and nutrient uptake as well as increase in
availability of native soil phosphorus and applied
id.

phosphorus by phosphate solubilising bacter
Similar result of combined application of Rhizobium
+ PSB was reported by Balasubramanizn and
Pananiappan (1994).

Yield attributes and Yicld
Effect of Phosphorus

Every increase in level of phasphorus gave
significantly more number of peds plant”!, weight of
pods plant’, test weight and conscquently higher
seed, straw and oll yield than s preceding lower
level {Table 2). Significantly highest values of yvield
atiributes and yield were recorded with application
of 100 per cemt PO, {73 kg ha'). Such significant
increase in yield attributes and wvield with each
inerement in phosphorus fevels might be due to
increase in phosphorus availabilicy, which enhanced
food synthesis and its effective translocation Lo
repreductive organs, Simil nificant increase in
yield attributes and yield with higher fevel ol
phosphorus over its lower levels in alkaling soil was
quoted by Umale ef ol (2002) and Kausadikar e al.
(2003,

Effect of Sulphur

Application ef 20 kg 8§ ha' recorded
significantly higher values of number of pods
plant!, weight of pods plant, test weight, seed vield,
straw yield and oil yield over 0 kg S ha! (Table 2).
This significant gain in yield atiributes and yisld
with the application of 20 kg 8 ha' iz due to
significant increase in vigour, plant growth and dry
mateer production with efficient ranslocation of food
matetial from source to sink, The above finding is in
close proximity with that of Mishra and Agrawal
(1994) and Singh et 2! (2001},
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Table I: Effect of phosphoros, sulphur and biofertilizer on growth attributes ofsoybean

Treatments Plant height at  No. of branches Leafarea Dry matter Root nodules

harvest {cm) plant” at plantat plant at plant” at
80 DAS 80 DAS({dm®) harvest (g) 60 DAS

Phosphorus levels

F - 50%P,0, (37.3kgha') 5658 1082 31l 1202 3181

B -75% D0, (3625kghah) 5981 1220 EXi! 1812 4062

Po—100% PO, (75 kg ha'ly 6316 1281 4.02 2114 44.39

SE(m)+ 057 020 0.0 0.61 (.96

CDrat 3% 284 0.57 (130 1.78 283

Sulphur levels

5,—-0kg § ha 58.06 | 163 337 14.65 3739

8,—20kg S ha! alsd 1223 381 19.54 4182

SE(m) + 079 016 008 0.50 07

Chat 3% 232 044 N2s [45 231

Biofertilizers

B — Mo inoculation 3831 [ 161 34l 1571 3795

B — Rbizabium + PSR 61.39 1227 378 1848 4126

SE{m)= 079 016 008 00.50) 0.79

CDat 3% 232 0416 023 |43 231

Table 2: Effect of phosphorus, sulphur and biofertilizer on yield attributes and yields of soybean

Treatments No.ofpods Wt ofpods  Test weight Seed yield  Straw yield Oil yield
plant plant! (g} (2) (qha™) (g ha"t (qha)
Phosphorus levels
P, - 5% PO, (37.5kgha'y 16.32 533 10.34 16,60 2161 301
B, =75% D0, (3625 kgha) 1934 625 1126 21.59 28.52 4.20
P, = 100% PO, (75 kg ha') 2148 687 1177 24,60 3352 309
SE(m)+ 032 9 003 0.39 0.57 010
CD at 5% 0.493 026 007 1.14 1.67 030
Sulphur levels
S5 —0kg S ha 17.62 568 11.05 18.99 2545 3.53
S,-20 kg Sha 047 6,36 11.32 2293 3031 468
SE{m)+ 0.26 007 002 032 047 008
Clrat 3% 0.7 021 (106 093 | .36 024
Biofertilizers
B, —No inoculation 1843 596 1116 20007 2648 3.54
B.— Rhizobiwm + PSB 1961 629 1.2l 2185 20928 437
SE(m)+ 126 007 002 052 047 0.08
Clral 5% 075 021 NS 093 136 024
221
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Table 3: Interaction effeet of phosphorus, sulphur and biofertilizer on yields and economics of soybean

Treatments seed yield (g haf) Straw vield (g ha™) Net monetary return B:C ratio
(Rs. ha')

PS B, 1542 19.96 13687 208
P S B, 1581 2047 14083 206
PS.B, | 7.64 2283 17024 206
P 5.8, 17.90 2317 17195 235
PS5 B, 1898 2433 19307 246
PS5 B, 1943 2520 2000 247
PSEB 20180 1.32 22328 261
P.S.B, 27.08 37.00 32867 333
PS B 2194 3081 24458 279
PS B, 2237 3162 24921 278
PSS B 2557 3330 300809 312
PS.B, 2851 3833 34977 342
SE(m) = 078 114 358 .
CDat 3% 229 335 3983 -

Effect of Biofertilizer

Biofertilizer significantly influenced vield
allributes and vield, except test waight (Table 2).
Seed inoculation of Rhizobium + PSB significantly
enhanced the number of pods plant!, weight of pods
plant”, seed yield, straw vield and oil vield overno
inceulation. This beneficial effect of Rhizabium +
PSR is attributed Lo significant increase in numher
of root nodule in this treatment, which augments
nitrogen supply at eritical growth stages like
flowering and pod development through
symbiotically fixed nitrogen as well as more
phosphorus availability which resulted significant
boom in yield attribules and consequently vield,
Similar keneficial effects of combined application of
Rhizebium + PSB over no inoculation were reported

by Poonam ef.af. (2003) and Mare ef.al, (2008),
Interaction

Interactive effect of phosphorus level,
sulphur fevel and biafertilizer on sced vield, straw
vigld and net monetary was significant {Table 3),
Combined application of 100 per cent PO, (75 kg
ha''}, 20 kg S ha'' and Rhizobium + PSB seed
noculation (P8 B ) remaining ar par with 753% P,0,
(56,25 ke ha'}, 20 ke § ha' and Rhizabium + PSB
seed inoculation (PS,B) and recorded significantly

222

higher seed yield of soybean over rest of the
combinations of phosphorus, sulphur and
bioferlilizer, Similar interactive ellects of phosphorus,
sulphur and biofertilizer were also visible on straw
vield,

So far as the cconomics of treatment 15
concerned, combined application of 100 per cent PO,
(73 kg ha'y, 20 kg S ha' and Rhizobium + PSB seed
inoculation (P,5,B,) zave highest net monetary
return and B:C ratio, which was st par with treatment
combination of 75 percent B0, (36.25 kg ha'), 20 kg
S ba' and Rhizobiwn + PSB seed inoculation (P,5.5.)
for NMR and quiet closer for B:C ratio, which
indicated 23 percent saving of PO requirement can
be achieved in sovhean pmduc{iu'n_

Thus, it can be concluded that combine
application of 73% PO, (56.25 kg ha '), 20 kg S ha!
and Rhizobium + PSD seed inoculation (P,5,5.) is
effective and economical Lo achieve highest vield of
sovbean crop under rainfed condition.
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Changes in Growth Rate and Cropping Pattern in Yavatmal District of
Vidarbha

Prema Borkar!' and T. R, Patil®

ABSTRACT

An atiempt has been made to study the changes in growth rale of arca, praduction and vield of major cropsand
cropping pattern in Yavatmal district of Vidarbha, The study was based on secondary data pertaining to a period of 26
years L, from [980-81 to 2005-06, The compound growlh rates of area, production and viell of major CIOPS Wers
estimaled for twe sub-periods i, [980-81 w0 1992-93 (Peried 1) and 1993-94 10 2005-06 (Period 113, The result shawed
that the zrea growth rates of major cercal crops declined s well as area, production end vield of pulses also dechined
during the study period, There existed wide wemporal changes in the cropping pattern in Yavatmal district. The
prapartion of arei under cotton and Kharif fowar declined, whereas, the area under oilseeds increased over a peried of
time, Suvbean has emerged ws an important crap in the Yavatmal district,

Maharashtra is one of the top economic ¥=ab
states wilh respect to per capita income in India.
Agriculture is the mainstream of Maharashira's
eeonomy, Analylical studies related to agricultural Where,
growth would provide valezble information for future

Compound Growth Rate = (b-1)* 100

3 T s Y = the dependent variable (area /
planning and projections of agricultural output, prodbttion | yield
0 PR -5 Ter .
There are many factors that promaote agricultural aandb = paramerers o exponential model

development in & region. The study of cropping

pattern is one of them, which assumes a great Analysis of cropping pattern changes:

significance, as it is one of the important paths for The changes in cropping pattern have
balanced development in a region. The adoption of been studied by tabular analysis for all the major
better eropping pattern optimally suited to the crops, Cropping pattern in terms of percentage share
technological changes is an important one for of individual crops on gross cropped area has been
augmenting agricultvral growth, The study was worked out at six different points of time i.c., 1980-
undertaken with the following objectives: 81, 1985-86, 1990-91, 1995-96, 2000-01 and 2005-06

1} Toexamine the growth rates in area, production (Venkataramanan and Prahaladachar, 1980).

e e RESULTS AND DISCUSSION
2} To examine the changes in cropping pattern.
Growth rates of area, production and yield of major

MATERIAL AND METHODS crops in Yavatmal district:

The present study pertains to the Yavatmal The compound growth rates of area,
district in Vidarbha region of Maharashira state. The produetion and yield of major crops in Yavatmal
required secondary data of major crops were district for two sub-periods, period 1 (1980-81 to
collected from various Government publications for 1992-93) and period 1T (1993-94 10 2005-06) were
the period 1980-8 | to 2003-06. computed and presented in Table 1. Among cereals,

compound growth rates of arca significantly declined
during period T and period 11, except Bajra in period
[. During period 11, the area growth rate of wheat

Analytical Tools
Growth Analysis

In the present study, compound growth signiflicantly increased by 7.86 per cent. In pulses,
rates of area, production and yield of major crops growth rates of area significantly increased in period
were estimated for two sub-periods Le., 1980-81 I as compared to period 1. Among oilseeds, arca

1o 1992-93 and 1993-94 10 2005-06 (Pandey and growth rates of Kharil groundnut declined
sharma, 1996). Compound growth rates were significantly in both the periods, whereas, in period
estimated with the following exponential model. I safflower and sunflower, registered significant

L. Ph.D Scholar and 2. Associate Dean, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola
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Table I: Compeund growth rates of area, production and yvield of major crops in Yavatmal District

SN, Crops Area Production Yield
Period | Period 11 Period 1 Period Il Periodl  Period IT

I Fice -4 95%% <§. |0 Bl -12:16%* 5.60%* A477*
i Wheat -2 8% -1.8* -2.36 853 1.93 243
3 Kharif Jowar -1 EE - 62EE 203 -5 40 (.45%* D79
4 Bajra .95 -§.3THE 208 -1 1. 53%* 133 =397
A Other Cercals -5.70 -804 540 S K is] 568 44|
f. Tur 558 1. 1A 4.51"% <001 -1.69 -123
7. Gitarn f.56% D25 16.35%% 049 SETEwK 014
8 Oither Prilses I7.34%% 270 | 5.30%2 59| FaxrE -4.76%
9 Sugarcane RELR -4.83% 21.31%= -5.28* 24.48%% 076
0. Cotton =1.62%* -L.8d4® 242 .67 135 |46
1. KharifGroundnut 030+ ~1276%* SUR Bk =25.67F |72 228
12, Zafflower 47 554 24 Doy 2.6 -19.55% 214 206
13, Sunflower = 22150 11.63% 1320 8. lo=* -9.50%
14, Soybean 1047+ - J5i22%% - -1.73

Mute: Period T 1980-81 10 1992-93 Period [1 199394 10 2003504

# *= denotes sigmificance at T and 5 per cent respectively,
negative growth rate of 24 99 per centand 22.15 per
vent, respectively. Sovbean registered significantly
positive growth rate of 10,47 per cent during period
11, Sugarcane registered non-significant negative
growth rate of arca 4.83 per cent during period 1.
Cotton registered significant negative growth rate
of |84 per cent during periad 11

Among cercals, significantly negative
growth rate of production was observed in wheat
(9,53 per cent), Kharif jowar (549 %) and Bajra
{11.53 %), Production growth rates of rice declined
signilicantly in both the periods. In pulses, growth
rate of production increased significantly during
period 1. Among oilseeds, production growth rates
of Kharif groundoet declined significantly by 9.71
percentand 25.67 per cent during period [ and period
11, respectively. Salflower production growth rate
declined significantly by 19.33 per cent during period
11, whereas, production growlh rate of sovbean
increased significantly by 1522 per cent during
period 11

The growth rates of yield with respect w
rice and Kharif jowar were higher in period [ as
compared to peried Il Rice recorded negatively
significant erowth rate of 4,77 per cent during period
[I. Among pulses, fe recorded negative growth rate
of vield during both the periods, whereas, gram
recorded significant positive growlh rate o 5.78 per
cent durimg period [ Among oilseeds, sunflower

s8]
L

yield growth rate declined significantly by 939 per
cent during period [1. Sugarcane recorded signilicant
positive growth rate of 2448 per cent during
period 1,

Changes in cropping pattern in Yavatmal distriet

The changes in cropping pattern in
Yavatmal district were estimated and presented in
Table 2. Om cxamination of data, it showed that the
cropping pattern was dominated by cotton and
soybean. The proportionate area under cotton and
Kharif jowar was 4366 per centand 3 1 .64 per cent,
respectively in the vear F9S0-8 [ whichwas decreased
by 12,34 per cent and 38.26 per cent, respectively in
the vear 2003-06. The proportionate area under
pulses i.e. fue, gram and other pulses were 5.77 per
cent, .70 per cent and 5. 11 per cend, respectively in
the year 1980-81 and showed continuous increasing
trend over the entire period of study and it was 15.33
per cent, |.56 per cent and 5.93 per cent, respectively
in the year 2003-06, The proportion of area under
Kharif groundnut was 3.8 1 per cent in 1980-81, which
decreased by 0.14 per cent in the vear 2004-03, Area
under sovbean was negligible in the 807°s and
increased to 2126 per cent of the gross cropped
areq during 2005-06 (Tingare et al, 2007} The
proportions of area under safflower, sunflower and
sugarcans were negligible. In the vear 1980-81, the
proportion of area under wheat and Sajra was 5.90
percent and 1.32 per cent, which reduced 10 0.62 per
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Table 2: Changes in Cropping Pattern in Yavatmal District during 1980-81 to 2005-06.

{Area in ‘00" hectares)

Year 1980-51 19585-86 1990-91 1995-96 2000-01 2005-06
Rice 162 a5 b S0 2 24
{186} {107 {0.94) (052 {0.55) (029}
Whest 514 400 192 197 M 31
[5.90) (.45 (2.05) (202 {1.80} {0.62)
Kharif Jowar 2758 2270 2132 1633 1345 1151
(3164} (25503 (2272) (16.59) {16.31) [13.88)
Bajra 115 o 127 o5 o2 36
{1.32) {1.09y (1.33) (1.03) {0.97} (043}
Other Cereals 8 2 2 3 1 1
{0.09) {002y (0.0 (0L03) {017} (001
Tur 503 o] 286 1264 11945 1271
(377} (7.76) {9443 {13.18) {12.61) {15.33)
Gmm &l 5-1 135 170 138 124
{0,770 (061} (140 (1.7h {146} (1.30)
Other Pulses 445 530 TRY 761 885 492
G10 [5.96) (841} (7.92) (9.34) [5.93)
Sugarcane 1z 12 2 63 e 30
(0,14 (0.13) {0,74) (.68} {0.78) (0.36)
Cotton 3805 4562 4240 4653 4477 3328
(43.66) {51.26) {45,18) {4542 {(47.25) {40,143
Kharif Groundnut 332 170 I78 o 57 12
(3.81) {1.91) (1.5 (1.03) (0.60) [UREY
Saflower 1 f 2 10 4 1
000 (0.07) {031 010y {0.04) (001
Sunflower 0 10 25 44 0 2
(0,00 {011 {0.549) {046} 011 (0.02)
Sovbean 0 [y 463 362 759 1763
(0,00 {0.00) (4.93) (5.85) (800 (21.26)
Gross Croppad Area &716 8509 9385 S0 9475 8291
(100.00) (300.00) (100000 {100,007 {100,007 {100,007

cent and 0.43 per cent, respectively in the year 2003-
06, The gross cropped area was 8716 hundred
hectares in the yvear 1980-81 and it was decreased by
5 per cent over the period.

CONCLUSION

From this study, it is concluded that, the
area growlh rates of major cereal crops declined over
a period of time in Yavatmal district. The growth
rates of area, production and vield of pulses and
Kharif groundnut declined during the study period.
The area under cotton and Kharif jowar had
declined, whereas, area under oilseeds had increased
in Yavatmal district. There existed wide temporal
changes in the cropping pattern.  Soybean had
emerged asan important crop in the Yavatmal district,
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Sustainability of Agriculture in Akola District of Vidarbha

Prema Borkar' and E. R. Patii®

ABSTRACT

I this study, an attempt has been made to measure the Sustainability of Apriculture with the help of

indicaters of sustainability in Akota district of Vidarbha

region. The study was based on secondary data

collected from various Government publications and pertains 1o a periad 6f 25 vears Le. from 1980-81 to 2004-

5. T

s result showed that the sustainability index of Akola district developed through principal component

analysis was sean declining aver the years, Higher number of sustainability index represented higher sustainabilicy
wh ot number represented lower sustainability, which indicated that, the Akola agriculivre is tended

towards unsustainabiliy.

Agriculture 2 a complex of processes taking
place within hiophysical, socio-economic and
pelitical constraints, which control the sustainability
of the farming activities. The concepl ol sustainable
agricullure combines characteristics such as long
term mainienance of patural systems, optimal
production with minimuny input, adequate income
per farming unit, fultment of basic food needs, and
provision for the demands and necessitics ol rural
families and communities, All definitions of
sustainable agricullure promete environmental,
economic and soctal harmony in an effort to attain
the meaning of sustainability, The most relevant
issue today fs to design suitable technologics, as
well as compatible stratepies from the social,
ceonomic and ceological viewpoints that will bring
about the necessary behavioral changes o achieve
the objectives of susiainable agriculture,

Sustainability is & concepl and cannot be
measured directly. Appropriate indicators must be
selected to determine levels and duration of
sustainability, An indicator of sustainability is a
variable that allows describing and moniloring the
processes, states and tendencies of systems at the
farm, regional, national or worldwids levels. [nthe
present study, the concept of indicator was extended
to measure or reflect system status or change in
condition, with emphasis on the agricultural systems.,
The only one objective of this study was aimed 1o
mvestigate Sustainability of Agriculnre in Akela
district of Vidarbha with the help of various
imdicators of sustainability and develop
Sustainability Index of Akola district,

MATERIAL AND METHODS

The study has been confined in the Akola
district of Vidarbha. Indicators of sustainability of
Akola have been constructed for the period 1980-81

ta 2004-05 utilizing the data available through
different sources, The study was limited to the
principel crops namely cotton, Kharif jowar,
soybean, fr, gram and sunflower cultivared inAkola
district ol Vidarbha, Dara perraining 1o area,
productivity, population, agricultural population,
wather, irrigation, area imder high viclding varieties
were collected lrom various Government publications
of Maharashtra, The data for computation of
indivators cost-benefit ratio for selected erops were
adopted from the records of Agriculnural Prices Cell,
Dir. Panjabrao Deshimukh Krizhi Vidyapeeth, Akola,

Analytical Tools
Indicators of Sustainability of Akola district

The various indicators of sustainability
(Berroteran and Zinck, ]i)UﬁJUH\koladlsnlcmcle
as follows:

a. Index of Surfuce Percentage of Crops

b, Cropyield

Cost-Benelit Ratio

d. hrrigated land / lerigable land

Agricultural population / Total population

Per capita production of foodgrains

Area under High Yielding Varieties

Crepping [ntensity

Availability of Land per Farmer

i Ramlall

Development of Composite Sustainability Index:
Composile indices are aggregation of sets

of variables for the purpese of meaningfully

condensing large amounts of information, Various

aggregation methods exist and the choiee of an

appropriate method depends on the purpose of the

compuosite index as well as the nature of the subject

being measured. The method used here was to

perform a principal component analysis.

o

.o

=
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Principal Component Analysis

Principal component analysis (PCA), a
poputar mullivariate technique, is mainly used fo
reduce the dimensionality of p multi-atiributes (o
twer or three dimensions. PCA summarizes the
variation in a correlated muld-attribute to a set of a
few uncorrglated components, each of which is a
particular lincar combination of the original variables.
The exiracted uncorrelated components are called
principal components (PC) and are estimated from
the eigenvectars of the covariance or correlation
matrix of the original variables. Therefore, the
objective of PCA is to achieve parsimony and reducs
dimensionality by extracting the smallest number
compenents that account for most of the variation
in the original multivariate data ro summarize the dar
with little loss of information {Dunterman, [989].

Pringipal component analysis can be
performed either on the original variables, or their
deviatioms from the means x X o~ X orthe
standardized variables (measured as Lhe deviations

by the standard deviation);

Z

‘g
Hiayy
Principal components satisfy two conditions:

a) The principal components are uncorrelated
{orthogonal) and
the first principal component I, absorbs and
accounts for the

&)

maximum possible proportion of the total
variation in the set of all X5, the second principal
component absorbs the maximum of the remaining
variation in the X%s and s0 on. In our stedy, =
requirad number of components that explains at least
86 per cenl of total variation were chosen for
developing compaosile Index. SPSS, u standard
soltware package was used for this purpose. A
composite index was derived by taking sum of
weighted PCA scores with eigen values as weights
(Esty, 2001 and Esty et af, 2005).

RESULTS AND DISCUSSION
Performanee of Indicators of Sustainabiliity

The performance of various Indicators of
Sustainability of Akola district during different

228

segments of tine periods from [980-81 10 2004-05 s
shown in Table 1. From the Table, it can be seen that
the Index ol Surface Percentage of Crops of Akela
district showed an increase by 16.67 per cent from
1980-81 1o 2004-05. The yields of major crops in the
Akola district had observed a spectacular growth.
The vield of zunflower and gram increased by 54351
and 332,82 per cent from 1980-81 1o 2004-05,
respectively. During the same period, the yield of
cotton, Khavrif jovear and i had increased by 297.18
per cent, 251.19 per cent and 148.40 per cent,
respectively. The vield of soybean increased by
25406 per cent from 1990-91 to 2004-03,

Regarding profitability of crops, the cost-
Lenetit ratio of sunflower and soybean increased by
6546 percentand | 3.65 percent respectively, during
the period [980-81 ro 200405, The cost-benefitratio
of Kiarif fowar. gram, cotton and tur decreased by
25 85 per cent. 18,75 per cent, 15.37 per cent and
1029 per cent, respectively during the same period.
The ratio ol irrigated land to irrigable land, aven under
high vielding varieties, per capita production of
foodgrains and eropping intensity increased by
138,88 percent, 103,23 per cent, 26.91 per cent and
12,16 per cent respectively, during the period 1980-
81 1o 2004-05. The availability of land per farmer,
ratio of agricultural population to total populaiion
and rainfall decreased hy 38.27 per cent, 817 per
cent and 3.62 per cent. respactively, during the period
19803-81 to 2004-D5.

Development of Sustainability Index through
Principal Component Aunalysis:

The principal component analysis was
carried out and presented in Table 2. The principal
component analysis produces components in
descending order of their importance i, the first
component explains the maximum amount of
variation, and the last component the minimum,

The first component only accounted lor 47
per cent of variation. The second component
explained 37 per cent of variation. [t took sixth
components Lo produce 36 per cent of variation, and
another two for 90 per cent variation. The first six
components accounted for a sizeable amount of
variation i.e., 86 per cent thus succeeded in
effectively reducing the dimension of the problem.
The subsequent components contributed very little,
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Table2: Result of Principal Component Analysis

Set of Components Cumulative Percentage
I 0472
2 0.579
3 1674
- 0744
E 0809
it {837
7 0893
g 0.024
] 0946
10 0856l
1 0.572
12 0983
13 0989
1 .54
15 {996
16 0998
17 0599
18 1600
19 [Riie]
a0 1000

Sustainability Index

Table 3 presented the Sustainability Index
of Akola district derived from the various indicators
of sustainabilily. [t was observed that the results of
the principalcomponent analysis were astonishingly
clear and appesling from an agricultural perspective.
The numerical seores ranging from -0.012 to 0.251,
which represented the Sustainability Index, obtained
through principal component analysis. Further, it
was ohserved that the index obtained through the
principal component analysis was seen declining.
Higher numbers represented higher sustainability
whercas, lower number represented lower
suslainability,

CONCLUSION

The study concluded  that  the
sustainability index of Akola district developed
through principal component analysis was seen
declining over the years. Higher number of

sustainability index represented higher sustainability
whereas, lower number represented lower
sustainahility, which indicated that, the Akola
agriculture tended towards unsustainabilty,

Table 3: Sustainability Index of Akola District

Years Sustainability Index
1980-81 085
198182 0,249
1982-83 0126
| 953-84 0.175
1984-85 0251
1983-86 0231
1986-87 0.153
1947-88 0143
194859 0.041
198960 0.180
1990-01 0.155
1991-92 -0.091
|992-93 0110
199594 0154
199405 0059
1499596 -012
199597 0.021
199798 0357
190857 0493
199900 0422
200001 -0.100
200102 0127
200203 0065
200304 0,006
200405 =184
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Varied Biochemical Content in Different Stages of Host Governing the
Infection by Erysiphe polygoni DC

V. R. Gupta' and Ritu Thakare?

ABSTRACT
Chiarophy!la. band total chlarophyl] was found to increase at flowering in green gram whereas the same
decreased at flowering in black gram, Total phenels were reduced at fNowering compared e before flowering by

18 1 27 per cent and 710 13 per cent in green gram and black gram, respe

el At owering phenolic acigs

in green geam and black gram showed reduction By 20 10 23 per cent and 10 to 30 per cent, respectively. High
sentent of sugars wis observed in powdery mildew susceptible cultivars than resistant, s contents were
increased by 1600 38 per cont i green gramand 3 109 pereent inblack gram at the {ime of flowering, The leaves
contained more protein at Nowering than befire flowering by 3 per cenl in green gram and by [ ta 2 pur cent in
blackgram, The decransed lovel o phenels and inereased Jevel of sugars in the leaves at the ime of flowering was

lound to be associated with the incidence of pewdery mildew pathogen in green pram and black gram.

Green gram { Figra radiare) and black aram
(Migrna munga) are widely grown as food legumes in
the entire Indian subcontinent during summer and
Khart! sensons. India is the largest producer of
green gram and black gram in the world. Averape
productivity of 362 ha' in greer gram and 448 ha'' in
black gram are very low compared to the generic
petential of [000-1500 ha', The production of pulses
has always been low and it has never been parallel
ta thal of population, [ts availability has declined
from 64.8 g capita'day ' during 1951-36 to less than
40 g capita’'day” (Singh, 1995), The projected
dermand for green gram and black sram upte: 201 (are
196 and 2. 19 million tones, respectivelyl Anonymons,
2000} Obviously the present level of productivity
will have to be enhanced through the adeption of
improved agro production and pratection
technologies. Presently most important consteaint
in production of these crops are discases. Among
the commonly occurring diseases of ureen gram and
black gram, powdery mildew caused by Eryeiphe
polrgoni DC is the most serious and destructive,
The spread of the disease is very fast and losses up
to 80 per cent in mung bean have been reparted by
Wanjari and Raut (19973, The Vidarbha and
Marathwada regions of Maharashira ave the hot spot
of this disease,

Different cultivars of the same crop show
different reaction to the dizease in the same resion

where the environmental conditions are uniform to
all the cultivars. This indicate that host nutrilion
plays a vital role in deciding the occurrsnce and
spread of the disease in population. The maximum
losses necurs when the powdery mildew oecurs at
the time of flowering, The resistance of a cultivar
depends on the biochemical changes at the time of
flowering which offer resistance against discase,
Hence the present investigation was undertaken.

MATERIAL AND METHODS

The healthy leaves just before flowering
and at flowering of 6 entries of sreen gram and 2 of
black gram showing different reactions to powdery
mildew i.e. Kopergaon (Highly susceptible), AKM-
5802 {Susceptible), BM-4 and ML-131 (Moderately
susceptible)and TARM-18 & AKM-9242 (Resistant)
of green gram and No. 55 {Highly susceptible) and
TAU-I (Susceptible) of black gram were collected
from the field and anabvzed for chlorophyll &, b and
total chlorephyll by the method suggested by Arnon
(19490, Total phenols were analyzed by the method
given by Farkas & Kiraly (1962). Phenolic acids by
method described by Bray and Thorpe {1954,
Dubois ef.al. (1936) method was applicd for rotal
sugar analysis and the protein content was caleulated
by analyzing N content {micre Kjeldahl method ) and
converting it to protein by the formula suggested
by Singh (1977).

1. Assistant Prof. of Plant Pathology, College of Agriculture, Akola and 2. Assistant Profr, Department of
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Frotein%=(TxB)xSxNx 1.4/5x6325

where,

T = Sample titration reading (ml)

[ = Blank titration reading ({ml)

N =Normality of HCI {1/28)

§ = Weight of the plant material

T % B was multiplied by 5 because only 10
ml out of 30 mi dizest has been used.

The value was multipliad by 625 as the
amount of N in protein is 1716 by weight | 43z the N
factar

RESULTS AND DISCUSSION
Chlorophyll content

All the cultivars ol green gram showed
increased content of chlorephyll a, b and tetal at
flowering compared to before flowering (Table 1),
But reverse was true in black gram where chlorophyll
a, b and roral chlorophyll content was maore befire
flowering compared to at flowering, The green gram
and black gram cultivars didn’t show any correlalion
with the susceptibility of cultivars o powdery
mildew and the content of chlorophyll, The increase
in content of chlorophyll in green gram at owering
compared to before flowering was slightly more In
resistant and moderately resistant cultivars than the
susceprible and highly susceptible, whereas

decrease in content of chlerophyll in highly
susceptible cultivars ol black gram at flowering than
before flowering was meager. The susceptible
showed slight decrease. Owverall chlorophyll
content in green gram ranged from 628 o L9206 mg
g " at flowering than 1386 to 1.623 mg g ' before
flowering thereby increased by [5to 17 pereent al
flowering, whereas in black gram it was reduced by &
tor § percent at flowering i.e. before flowering content
renged from 121510 1.293 compared o 111010 1. 208
mg g ' al flowering (Table 2}, In green gram
chlorophyll bwas 0.429 10 L6232 mg g~ at flowering
and 0.296 t00.518 mg ¢ * before flowering, showing
a increase of 20 to 44 per cent at flowering. It was
reduced to 0.309to 0326 mz g from 0.342 100,418
in black gram at flowering compared to before
flowering showing reduction by 11 to 22 per cent
{Table 2). Total chloraphy!l content at Oowering in
green gram ranged from 2,116 to 2,538 mg g
comparad (o |.672 10 2.116 mg g ' before flowering
giving a increase of 19 to 26 per cent art flowering
whereas in black gram reduced by 6 to 7 percent i.e,
1,332 10 161 3mg g belore floweringand 1,427 to
1301 mg g ' at flowering,

In this study. chlorophyil &, b and total increased at
flowering in green gram whereas decreased at
flowering in black gram. The ncrease or decrease in
content was not associated with the reaction of the
cultivar, Although Guleria el o {1997 recorded post

Table 1: Chlorophyll, total phencls, phenolic acid, total sugar and protein content in healthy leaves of
different cultivars of green gram before and at flowering,

Crop entrics Chloropbyll (mg o) Total Phenolic Total  Protein
phenols acids SUgars (%)
a b total (mgp') {mge’ {mgah)

Kopergaon (HS})  BF 1443 0.392 1.813 1.96 029 126 328
AF |.628 0315 2197 132 21 14.1 345

AKM-8E02 (8) Bl [.380 0368 1.724 1.62 026 133 3.38
AF 1.719 0438 2116 144 (.20 15.5 349

BM-4 (MS) BF 1392 0412 172 228 031 62 ER )
AF 1636 0515 2108 196 025 &4 326

ML-131 (M5 BF 1435 0296 1.672 236 030 76 308
Al 815 0429 2219 1.58 022 g2 302

TARM-I8 (R} B 1,623 1318 2116 254 0.35 33 296
AT 1.926 0623 2538 208 028 6.8 200

ARM-9242( R) BF 1.598 1467 1968 266 032 49 282
AF 1.826 0,588 2397 216 024 73 291

BF - Before Nowering

(B

AF - After flowering
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Table 2:

Chlorophyll, total phenols, phenolic acid, total sugar and protein content in healthy leaves of

different cultivars of black gram before and at Mowering,

Crop entrics Chlorophyll { mg g™) Total Phenolie Total Protein
phenols acids SUZATS (%)
4 b Total {mgeg"t (mggl) (mgg')
Nao. 53 (HS) BF 12493 342 1.552 276 0.23 I1.5 332
AF 1.208 0309 1.501 192 la 12.6 34
AKM-BE02(5) BF 1215 0418 1613 308 029 108 308
AF 1110 0.326 1427 265 026 12 312

infection decrease in chlorophyll {ab and total} in
leaves of hoth resistant and susceptible cultivars to
powdery mildew, the content of chlorophy]l may not
be correlated with the oceurrence of the discase
cither on susceptible or resistant cultivars.

Total Phenols

Total phenois were reduced ar flowering in
all the cultivars of green gram and black gram. Its
reduction ranged from .82 10 2.66 mg g ' before
floweringto .32 102,16 me o ' at flowering in green
aram {Table 1), thus reduced by 18 to 27 per cent at
Nowering. In black gran its content was 2 76 10 3.08
mg g before Towering which was reduced to 1.92
o 2.65mg e at flowering le. by 710 30 percent at
Mowering {Table 2} Moreover the susceptible and
highty susceptible cultivars showed more reduction
in content of total phenols compared to resistant or
moderately resistant cultivars i.g. highly susceptible
Kopergaon showed reduction by 32.6 per cent at
flowering (from .96 10 1.32 mg g ') whereas resistant
AKM-9242 by only [8.7 percent at flowering {from
26610 2,016 mg g ), This shows that the level of
phenal at the time of flowering offer resislance
againat attack of pathogen. More reduction in highly
susceptible may expose the cultivar to attack for
poraedery mildew whereas less reduction in resistant
or highly resistant cultivars may sustain the attack
for some time. Parashar and Sindban {1986) reported
variation in phenols and sugar content of leaves
with age. Total phenols were also high n resistunt
cultivars than the susceptible i.c. highly susceptible
Kopergaon contamed 1.96 mg ¢ ' of total phenols
whereas resistant AKM-9242 cantained 2.66 mg g
lotal phenols in jeaves at flowering. Higher content
of tatal phenals in leaves of powdery mildew
resistant and moderately resistant varieties of pea

o]

have been also reparted by Sindhan and Parashar
[1984), Parashar and Sindhan (1996}, Munshi 2. al.
(1987), Sharma et of (1996 and Rathi e, af, (1998),
Creleria ei af. (1998) opined that increased level of
key enzvmes of the phenel propanoid pathway and
arthodihydroxy phenolic content may confer
resistance to infection by Erysiphe polvgoni,

Phenolic acids : At flowering phenolic acids were
reduced, Phenalic acids ranged from 0.24 10 047 mz
g ' before flowering in green gram which were
reduced 1o .26 to 038 mg & 7 at flowering showing
a reduction of 18 to 23 per cent at flowering
(Tabxle 1), In black gram it was 126 10 033 mg g
before flowering and at flowering .20 1o 0.28 mg
o' thus reduced by 20 to 23 per cent at flowering
{Table 2). The resistant and highly resistant varieties
were {ound to contain more phenolic acids (0.32 1o
(1,35 mg 27) than the susceptible and highly
susceptible ie. 18210 .96 mg g ', respectively, A
high phenolic content is reported to be generally
associated with the resistance of particular variety
(Sharma e al, 1986). But like total phenols its
reduction in content at flowering from before
flowering was not related with the reaction of the
cultivars,

Total Sugars : Total sugars were increased at
Fowering by 1610 38 per cent in green gram and by
310 9 percent inblack gram {Table 1) In green gram
at flowering total sugars ranged from 6.8 to 155 mg
o whereas before flowering it was 4.9to 13.5 mg
¢ Also the highly susceptible Kopergaon
contained mere amount of tolal sugars (126 mg g ')
compared to 4.9 mg g " in highly resistant ARM-
4242 before fowering (Table 1), In black gram also
the sugar content was more in highly susceptible
(11.5me o) than susceptible (10.8 mg g ') before
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flowering (Table 2) showing high sugar content as Guleria, 5., B. Paul and I<.L. Bajaj, 1997, Biochemical
the susceptibility increases. Rathi el of.(1998) chunges in powdery mildew { Erysiphe polugoni
abserved higher content of total and reducing DCY in resistant & susceptible cultivars of pea
sugars in powdery mildew susceptible cultivars of (Pisuor sative L), Plant Dhas, Replre, 12(2) 0 185-
pea than resistant, The sugar content increased at 188 '
the time of flowering when the crop becomes more oy ¢ B B, Paul and K.L. Bajaj, 1998, Level of
suscpptivietoaliachar powdenenillatu piiopses: phenols and phenol metabu]iiing enzymes in
Pratein : More protein percentage was abserved in powdery mildew (Ervsiohe podveoni DC) of pea.
susceplible, highly susceptible and moderately Plant Dis, Res. 13027 164-168.

susceptible varicties of green gram than resistant
and highly resistant varieties (Table 1} Also the
protein content increased in all the enltivars of areen
aran: at Howering than before flowering. Its increase
was marginal i.e. only of 3 per cent (Table 1. Similacly

Munshi, G0, L5 Thaoty and KL Bajaj, 1987, Basis
of resistance 1 peas to powdery mildew caused
by Ervsiphe polyveoni, Indian I Mycol,
PLPathol. 17(3) : 280-283,

in black gram alzo a marginal increase of | to 2 per Parashar, R.D. and G.8.8indhan, 1986, Biochemical
cent  was ohseeved at the time of flowering than changes in resistant and susceptible varieties
hefore lowering { Table 2. of pea in relation to powdery mildew disease,

. . Progresaive Horticufture, 18 [1-2): 135-137,
Ihe present study showed the increased

sugars and protein content and decreased Lotal Rathi, A5, R.D.Parashar and G5.Sindhan, 1998,
phenols and plienclic acids in leaves at Nowering Biochemical changes in pea leaves duv to
which probably is 2 predisposing nutritipnal powdery mildew infection, 1. Mycol. P1, Pathal..
conditions for infection by powdery mildew pathogen 3:330-333,
o gtesh granAnd bidek. sems Sharma, Sucheta, S.aur, T.5.Dhillon, M. Singh and
LITERATURE CITED E.L.Bajaj, 1996, Smd[e:s on phenolic cm}tems
. in pea genotypes in relation to powdery mildew
Anonymous, 2000, Expert commillee reporl on disease, Plant Dis. Ras., 11(2): 159-161

pulses, Ministry of Agriculture, New Delhi.
e Sindhan, G5 and R. Parashar, 1984, A comparative
Araen, D.L.. 1949, Copper enzyme.in isolated study of pea varieties resiztant and susceptible
. sqar T 217 § 4 3 B 5
chloraplast, P"-"'}'Fhm"l st to powdery mildew disease, Progressive [Hoti,,
virfgaris. Plant Physiol, 24 - 1-13 16(1-2): 137-139

e in fBeda
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Intensification and Diversification of Established Cropping System of
the Central Vidarbha Zone

S. N. Potkile’, A. A. Choudhary?, M. S, Dandge’, A. N. Chimote* and S. M. Nawlakhe

ABSTRACT

A field trial e stedy intensification and diversification ol existing cropping system was conducted from
2002002 10 2003-2004 under ECT Scheme in Nagpur and Wardha districts of Central Vidarbha Zone of
Maharashira Stale, The reament consisted of four crap sequences viz. soybean — wheat, saybean —vhickpea,
soxbean —wheat — fenugreek {Medid) and suvbean — chickpea - corfander arranged in RBD with 15 replications.
Panled results indicated that the exisling cropping system af sovbesn — wheat could be diversifiad 1o sovhean —
chickpea and existing and diversitied cropping system could he intensified by intraducing fenugreek and coriander,
fespectively for getting higher monstary returng and net profit per unit area under irrigated conditions. The
stvbean — chickpea — coriander sequence recorded highest monetary returns and B:C ratio, followed by sovbean

fenmgresk — wheat sequence.

I Central Vidarbha Zone (CVZ) sovbean
wheat is the predominant cropping svstem,
however wheal crop requires more number of
irrigations and high quantity of nutrients whereas
chickpea requires less number of frvigations and its
nurritional requirement is also less, as compared o
wheat crop, Morcover, it also replenishes the soil
fertility, Hence, there is a scope for diversification of
the existing cropping system by including chickpea
in place of wheat and it is also possible to intensily
existing and diversificd cropping system by
introcfucing vegetable crop in it In order to find out
profitability of diversified cropping system over
existing cropping system and feasibility of
incorporating vegetable crop in this system. The
present investigation entitled *Intensification and
diversification of established cropping system of the
Central Vidarbha Zone® wvas conducizd for three
vears from 2001-2002 to 2003-2004 under
“Experiments on Cultivator’s Field Scheme’ in Magpur
and Wardha districts of Central Vidarbha Zone of
Maharashira State,

MATERIAL AND METHODS

The cropping sequence experiments were
conducted during the year 2001-2002, 2002-2003 and
2003-2004 with 1 5 replications. Treatments consist
of four cropping sequences, T,: saybean — wheat,
T.: sovbean — chickpea, T,: sovbean — wheat —
fenugreek and T - soybean — chickpes — coriander,
tried in randomized block design on a plot size of 20
& 10 m. The crops included in the sequence were

raised with recommended package of practices.
While caleulating monetary returns, the prices of
the commadities prevailed during pravious vear were
considered. Production efficiency values were
calculaled by dividing total grain production in a
scquence by total duration of the crap in that
sequence { Tomar and Tiwari, 1990).

RESULTS AND DISCUSSION

Data pertaining to vield and monctary
refirns for individual vear along with pooled results
are presented in Table | to 4,

Crop Produetivity

During 2001-2002 to 2003-2004, soybean —
fenugreek — wheat crop sequence had recorded
highest total yield ofthe eropping sequences during
all the three years, as well as in pooled results while
next best sequence was sovbeun — chickpea -
coriander. The lowest productivity was recorded by
soybean — chickpea crop sequence, Dahatonde o
al, (2004}, in their three years cropping sequence
experiment, observed the highest crop productivity
in chilli- groundnut sequence, while next best
sequence was soybean- wheat- clusterbean. Lowest
productivity was recorded by the existing cortan-
groundnut eropping sequence. :

GIross monetary returns

Soybean - chickpea — coriander crop
sequence had recorded significantly  higher GMR
per hectare in pooled results (Tabhle - . Pooled data

1,23, & 4. Assistant Prof. and 3. Associate Prof., Section of Agronomy, College of Agriculture, Nagpur
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Table 1:  Grain, straw and vegetable vields, gross monetary returns, cost of cultivation, net benefit, B:C
ratio and production efficiency of different cropping sequences (2001-2002)

5., Treatments Yields & total Gross Monctary  Costof MNet B:C  Prodoction
productivity Returns Cultivation Benefit  ratio effliciency
{qha') (Rs ha™') (Rs ha’) (Rsha') (kg day' ha'')
I T, Soybean- Wheat
Sovbhean 2021 19745 = =
(29.60) 2050 L7013 —
Wheat v23.70 17854 - -
(3550 17755 13301 — —
Total 43.91 42374 30514 11860 1.3 20.90
2 T, Soybean — Chickpea
Soybean 20019 19726 — —
(29.20) 2530 17013 = =
Chickpes 1546 28647 = 2
{1630} 1630 12426 - -
Total 35.65 52923 20439 234584 1.80 17.83
3 T, Soybean- Fenugreek - Wheat
Sovbean 20005 19589 - — -
(2100 2810 17013 —
Fenrugresk T F800 BR33 v ==
Wheat 2196 16380 — - —
{32.80) 110 13501 - =
Total 119.01 71519 39349 32170 1.52 47.00
4 T,Soybean — Chickpea — Coriander
Sovhean 2029 FOE2S -
(29.73) 2975 L7013 -
Chickpea 1451 26516 —
(14.93) 1493 2426 — -
Coriander 3870 2320 BRI1S — —
Total 73.30 74027 38257 35770 1.93 29.32
SE(m)+ 3417 230
CT3at 5% 9813 6267
Rates (Rsfq)  Grain Soybean aT7- Wheat a5 “hickpea 1853/~
Straw Sovbean 100 Wheat S0~ Chickpes LIS
Fenugreek A400- Coriander 600/

Fioure in parenthesizs indicate straw yicld,
Total productivity is excluding straw yield.
¥ield of Fenuersek and Coriancder are as green vegelables

I-J
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Table2: Grain, straw and vegetable yields, gross monetary returns, cost of cultivation, net benefit, B:C ratio
and production efficiency due of different cropping sequences (2002-2003)

S.N. Treatments Yields & total Gross Monetary ~ Cost of Met B:C Production
productivity Returns Cultivation Benefit  ratio cfficiency
(q ha) {Rs ha™) (Rsha’y (Rsha™) (kg day ' ha')
T, Soybean- Wheat
Sovbean 1786 21250 - —
(27.18) 718 9627 = =
Wheat 2582 20636 - — —
(3877 1938 Sl - —
Total 43.68 465062 19241 27321 2.41 20,80
2 T, Soybean — Chickpea
Soybean 17.83 2139 .- - —
(26.79) 2679 9627 - -
Chickpea 17.03 25049 -— — -
(20213 2] 8417 — =
Tutal 34.86 51745 18044 33701 2.86 17.43
3 T,Soybean- Fenugreek - Wheat
Sovbean [7.50) 21480 — — —
(20.81) 2681 9627 - —
Fenugreek 59,54 21630 S070 . =
Wheat o7 21656 — - —
(40.89) 2044 9614 -— —
Total 114,51 75541 28311 47230 2.66 45.80
4 T, Boybean — Chickpea — Coriander
Sovbhean 1819 21984 — -
(2727 yarel 9627 - —
Chickpes 17584 26760 = —
(21.10) 2110 8417 - s
Corfander 5375 312250 Bh12 - =
Total §9.78 85833 26656 30177 322 3590
SE{m)+ 2388 2399
Chat 5% (389 G919
Rates (Re'q)  Grain Soybean 120(K0- Wheat BO04- Chickpea 1300/
Straw  Sovbean 100~ Wheat 5014 Chickpen 100/
Fenugreek A00¢- Coriander 600~

Figure in parenthesis indicate straw yield,
total productivity s excluding straw yield,
Yield of Fenugreek and Coriander are a5 green vegetables
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Table3: Grain, straw and vegetable yields, gross monetary returns, cost of cultivation, net benefit, B:C
ratio and production efficiency of different cropping sequences (2003-2004)

5. M. Treatments Yields & total Gross Monetary — Costof MNet B:C  Production
productivity Returng Cultivation Benefit  ratio efficiency
(g ha") (Rs ha') (Rsha’) (Rsha™') (kg day ' ha')
| T, Soybean- Wheal
Sovbedn 2083 24996 — — —
(30.14) 3014 11306 = -
Wheat - 2663 21304 == ri== ==
(4022} 2011 10239 — —-
Total 47.46 51325 21545 20780 2,38 22.60
2 T, Soybean— Chickpea
Sovbean 2134 25608 - — s
(30.05) 3105 | 1306 ot e
Chickpea 1474 210 —
{16.09) lel@ 7496 — —
Total 36,08 52432 15802 33630 2.79 18.04
3 T,Soybean- Fenugreek - Wheat
Sovbean 2165 25080 — - -
(3141 3141 11306 — —
Fenugpreek 59,99 20995 6891 — —
Wheat 2 21616 — - —
{40.50} 2040 10239 — —
Total 108.66 82772 28436 54336 2,91 43.46
4 T, Soybean — Chickpea — Coriander
Sovbean 2146 25752 — - —
(3140 3140 L1306 - --
Chickpea 1322 22830 — - -
(16.38) 1638 7496 — =
Cotiander 5237 41896 10029 — —
Total 89.05 95256 28831 06425 3.30 35,62
SE{m}~ 17 1607
CDat 5% 3139 4514
Rates (Rs/g)  Crain Sovbean 1200~ Wheat B00¢- Chickpea 1500/~
Straw Soybean 100~ Wheat S0 Chickpea  100/-
Fenugreck 500/~ Coriander 800/

Figure in parenthesis indicate straw yield,

Total productivity is excluding straw yield.

Yield of Fenugreek and Corfander are as green vegetables
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Table d: Grain, straw and vegetable yields, GMR, cost of cultivation, NMR, B:C ratio and production efficiency

of different cropping sequences (Poaled of three years)

SN, Treatments Yields & total Gross Monetary  Costof MNet B:C Production
productivity Returns Cultivation  Benefit — ratio efficiency
(g ha) (Rs ha) (Rsha’y (Rsha™ (kg day ' ha™"
I T, Sovhean- Wheat
Sovbean 19,63 - - - -
(28973 2R 12649 12245 —
Wheat 2538 - - — —
" (38.16) 21859 1118 10741 -
Total 4501 46753 23767 21986 L.97 19.55
2 T,S5oybean — Chickpea
Soybean 19,79 - — - -
(29.00) 25144 12640 12495 —
Chickpea 15.74 .- - -
{17.53) 27222 945 1777 .
Tortal 35.53 52366 22095 Joz71 237 17.76
3 T,Soybean- Fenugreek - Wheat
Sovbean 1987 -- - = —
{Z9.11) 23261 12649 12612 -
Fenugreek 0884 20947 8265 21227 -
Wheat 2335 - - = -
(38.16) 21859 11118 10741 -
Tastal 114.06 76612 32032 44580 2.39 45.62
4 T, Soybean - Chickpea — Coriander
Sovbean 1989 — — - —
(29.47) 25467 12649 12818 —
Chickpea 15.79 — — —
{1747) 271e Q445 L7670 -
Corfander 4827 32455 9153 23302 -
Total 54.04 85038 31248 53790 2.72 33.62
SE{m) = 2308 2105
CDat 5% 3610 5900
Rates (Rs'q)Grain~ Soybean I126- Wheat T8~ Chickpea 618~
Straw  Soybean 100/~ Wheat 50/~ Chickpea L0~
Fenugreek A33- Coriander 667~

Figure in parenthesis indicate straw yield,
Total productivity is exeluding straw yield,
Yield of Fenugreek and Coriander are 25 areen vezetahles
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further revealed that the GMR from soyhean —
chickpea cropping system recorded 12 per cent
increase over soybean — wheat system, Gross
monetary returns due to intensification of existing
cropping system (sovbean - wheat) by including
vegetable (fenugreek) crop after soybean were
increased by about 64 per cent and that of proposed
diversified svstem (sovbean - chickpea) by about 62
per cent duc to inclusion of coriander after harvest
of chickpea crap over the existing cropping system,
Mandurkar ef al. (1998) and Dahatonde ef ol (2004)
reported higher GMR with soybean- gram-
sroundnut and ¢hilli- groundnut crop sequence,
respectively.

Met monetary returns

The higher NMR was oblained by soybean-
chickpea- coriander cropping sequence followed by
sovbean- fenugreek- wheat sequence. The net
monetary return duz o propesed diversification
{soybean - chickpea) was higher by about 32 per
cent than the existing cropping system (soybean -
wheat], Intensification ol these cropping systems
by including fenugreek in soybean — wheat system
and coriander in soybean — chickpea system
recorded increase in net monetary returns by about
94 and 7& per cent, respectively over the existing
cropping system. Bhagat er af (1995) and
Deshpande and Jadhay {1996] recorded higher NMR
in groundnut ~ wheal cropping sequence.

Benefit: Cost ratio

The B:C ratio of existing cropping system
{sovheam — wheat) was found to be 1.97 and increased
o 2.37 due to proposed diversification {soybean -
chickpea). The B:C ratio of existing cropping system
{soybean - wheat) increascd from 197 t0 2,39 due to
intensification by way of inclusion of fenugreek crop.
The B:C ratio was raised from 2.37 to 2.72 due to
intensification of sovbean — chickpea system by
inclusion of cortander crop, Wandurkar er al. (1998}
and Dahatonde ¢ al. {2004) recorded the higher B:C
ratig with soybean- gram- groundnut and chilli-
groundnul crop sequence, respictively.

Production efficiency

The production efficiency was maximum
(45.62 kg day! ha') in soybean- fenugreek- wheat
system, followed by sovhean- chickpea- coriander
(33.62 kg day' ha'). Soybean- chickpea system
recorded the lowest production efficizncy of 17.76
ke day! hat, Nandurkar et al. (1998) observed the
higher production efficiency 0f 29.32 ke day' ha' in
rice- fallow- groundnut sequence, followed by rice-
fallow- rice sequence (26.43 kg day' ha').

On the basis of three vears dara, it can be
recommended 1o adopt soybean — chickpea cropping
system instead of soybean — wheat system and for
intensification of both these systems, include
fenugreek crop in soybean - wheat system and
coriander crop in soybean — chickpea system and
take respectively as soybean — fenugreek — wheat
and soybean - chickpea — coriander in order to get
higher monetary returns and net profic from unit area
under irrigated conditions in the CVZ of Maharashtra
stafe,
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Integrated Nutrient Management in Semirabi Pigeonpea

L.B. Chavan', R.M, Deshpande® and 5.8. Baviskar

ABSTRACT
A Field experiment was conducted on ICPL-87119 (Asha) pigeanpea during semi Rebi 2007-2008 at
Agriculture College Farm, Nagpur to study the integrated nutrien: management in semi Redd pigeonpea. Piesonpen
feritilized with 100 per cent RDF (23:30:00 kg NPK ha'') recorded signi ficantly higher grain vicld (11.51 g ha)
with hight cost benefit ratio of 342 Uptake of nitrogen (78,96 kg ha') and Phosphorus (5, 76ka ha'y was higher
in 100 per cent RDF treatment, while higher residual of NM{216.9% kg ha''y and I {26.23 kg ") was abserved in

treatment of 3 ton FYM ha',

Pigeonpea (Cajars cajan L. Millsp ) is one
of the impartant tropical pulse crops of India and
ranks second after chickpea in area and production.
Itis one of the main sources of pratein (22.3%). The
availability of pulses in India is abour 42 ¢ day!
head! Is against 80 day' head”, therefore, to meet
the national short fall, the production of pulses
needed to be enhanced. Besides production,
maintenance of self health is alse important which
can be achicved by adepiing suwitable packages
under INM system with judicious utilization of
biofertilizer, bioformulation and chemical fertilizers.
Foliar application of nitrogen fixing bacteria (NFBs)
is more efleetive than field inoculation as the encrgy
for efficient fixation of atmospheric nitrogen is
provided by the photosynthesis present in the leaf
leachates hydrolysis of leaf polymers (Sudhakar,
20013,

Bioformulation like Anrutpani is an organic
formulation having large population of plant growth
promoting rhyzobia known to colonize the root
system of plant by benelicial micro organisms and
can modulate plant growth by enhancing the
availability of nutrients and certain growth hormones.
Itis also useful in improving water holding capacity
of soil (Rupela et of. 2006). It was therefore, thought
to study the effect of integrated nutrient management
on yield of semi Rabd pigeonpen. Var, ICPL 87119
{Asha).

MATERIAL AND METHODS

A field experiment was conducted during
semi Rabi 2007-2008 at Agriculture College Farm,
Magpur to study the effect of integrated nutrient
management in semi Rabi pigconpea. The

experimental soil was vertisol with 7.8 pH. The initial
soil organic carbon was 3,22 g ha', The available N,
P and K were 256.70, 16.76 and 402.86 kg ha'!,
respectively. The experiment was conducted in
Randomized block design and replicated thrice, The
treatments consisted were RDF —25:50:00 ke NPK
hat (T), 73% RDF (T}, FYM 5 ¢ha (T,).F¥YM 3.75
tha' (T,), 75% RDF + Amrutpani at 30 DAS (T,),
T3% RDF + Azotabacter spray at 45 and 60 DAS
(T,). 75% RDF + Amrutpani at 30 DAS + Azotobacter
spray al 45 and 60 DAS (T,), FYM 3.75 t ha'! +
Amrutpani at 30 DAS (T), FYM 3.75 t ha' +
Azotobacter Spray at 45 and 60 DAS (T,)and FYM
375t hat + Amrwpani at 30 DAS + Azotobacter
spray at 45 end 60 DAS (T ).

Fresh cow dung -10 kg, Fresh cow urine -
10 1it., cow ghee- 500 g and honey - 250 g, abave
ingredients were thoroughly mixed in 20 liters of
water and kept for fermentation for 10 days. After
fermentation water was added to make the volume
to 200 1it, ICPL — 87119 (Asha) was sown at 45 x 20
em spacing on 27 Aug. 2007 Recommended fertilizer
dose 25: 50:00 kg NPK ha' was applied at sowing as
per treatiments. Amrutpani was applied at 30 DAS in
between rows of the crop. Liquid Azotobacter was
sprayed (@ 2 to 4 ml Iit! of water at 45 and 60 DAS,

The soil samples before and afier
experiment were laken to study the fertility status of
soil, Similarly plant samples were analyzed to study
the uptake of nutrient by the crop; five random plants
were selected for observations on growth and vield
contributing parameters. B:C ratio was caleulated
according to the prevailing marked rates.

1 & 3. M.Se. Student and 2. Associate Prof., Caollege of Agriculture, Magpur
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Table2: Available N,P and K kg ha”and wotal nitrogen and phosphorus uptake (kg. ha) influenced by

various treatments
Treatments Available N Available P Availahle K Nitrogen uptlake Phosphorus
(ke ha') (kg ha™) (kg ha") (kg ha') uptake (ke ha'y
Inztial Value 2567 16,76 40280 - -
Tl 21487 2633 41049 TR 576
T2 2131 2500 40504 5519 503
T3 21659 2433 412,15 0064 4.87
T4 21518 2308 41166 43,19 4.54
T3 2406 24.53 40983 6251 531
Ta 21376 2591 409,52 06,08 5.35
7 2143 2533 4104 7132 5857
T8 216403 2266 41118 =14 463
™ 215.68 2403 40966 45,4, 4467
TIO 21632 23066 A11.81 4743 4.76
St 029 024 036 257 o0
C.D.at 5% 088 072 NS 763 028
il 215.03 2445 41056 35.56 308
RESULTS AND DISCUSSION F¥M 3.73 tha' recorded signifcantly lowest straw
Skl yield (22.64 g ha'). Higher straw production was

Data presented in Table-1 revealed that,
grain yvield ha” was significantly affected by different
treatments. Treatments of 25:50:00 kg NPK ha and
75 per cent RDF +~ Amrutpani at 30 DAS + Azotobacter
spray at45 and 60 DAS recorded significantly higher
grain yield of 11.51 g and 9.78 q ha'', respectively
as comparced Lo other treatments, except treatment
73 per cent RDF + Azotobacter spray at 45 and 60
DAS and 75 per cent RDF + Amrutpani at 30 DAS
which were at par with treatment 78 per cent RDF +
Amivutpani at 30 DAS + Azotobacter spray at 45 and
60 DAS, Treatments 75per cent RDF + Anirutpani at
30 DAS = Azotobacter spray at 45 and 60 DAS and
73 per cent RDF + Amrutpani at 30 DAS recorded
17.60 per cent, 7.0 per cent and 3.60 per cent more
grain yield, respectively than treatment 75 per cenl
RDF similar results reported by Paslawar e of. (2003)
and Sharma and Namdeo (1999),

Straw yield

Straw yield ha' was significantly affected
by various treatments. The treatment of 100 per cent
RDF(25:50:00 kg NPK ha') recorded significantly
higher straw yield as compared to all other treatments

except reatment of 75% RDF + dmruipani al 30 DAS
+ Azotobacter spray at 45 and 60 DAS Treatment

243

recorded in 100 per cent RDF followed by 75 per
cent RDF along with biofertilizer and bioformulation
treatments which might be due to availability of more
nutrients by Sharma and Namdea (1999,

Grain to straw ratio

The treatments 25 50:00 kg NPK ha'' and 75
per cent RDF recorded highest value of grain to straw
ratio than all other treatment. This might have been
happened due to the more availability of nutrients
for carly zrowth that might have helped to increase
the grain to straw ratio by Sharma and Namdeo
(1999),

Harvest index

Treatment 75 per cent RDF and 25:50:00 kg
NPK ha' recorded more values of harvest index
followed by treatment 75 per cent RDF + Amrutpani
at 30 DAS + Azotohacter spray at 45 and 60 DAS
than other treatment, Nitrogen and Phosphorus
supplied through chemical fertilizers helped for the
fast development of root and transformation of
foods,

Economic

Treatment 0f 25:50:00 kg NPK ha' recorded
significantly more net monetary returns {Rs. 22504
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ha'') than all other treatments, The treatment FYM
375 tha recorded the lowest net monetary returns
{Rs. 35342 ha''). 100 percent RDF reatment recorded
more nel monelary returns bacause of more
production and less cost of cultivation than ather
treatments. The treatment of 25:50:00 kg NPK ha!
registered significantly more B:C ratio (3,42) than
other treatments. The treatment of 100 per cent ROGF
recorded higher B:C ratic as it give more grain yield
and comparatively less cost of cultivation as
compared to other freatments. «

Nutrient Uptake

Table 2 indicated that reatment of 25:30:00
kg NPK ha' recorded significantly more N uptake
T8.96 kg ha') than all other treatments except
treatinent 73 percent ROF + Armrutpani ar 30 DAS
Azotobacter spray at 43 and 60 DAS However,
treatment of 25:50:00 kg NPK ha'! (576 kg ha')
showed significantly more uptake of Pthan all other
freatment except 73 per cent RDF + Amrutpani at 30
DAS + Azotobacler spray at 45 and 60 DAS (Pawar
PP and Pawar V.5, 1997),

2,
R4
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Response of Cotton to Different Nutrient Sources and Bioformulation

R. M. Deshpande!, M. 8. Dandge® and H. 5.Kolte’

ABSTRACT

Afield experiment was conducted on response of cotton 1 different nutrient sources and bioformulation
at Agronomy farm, College of Agriculture Nagpur during Kirarifscasons of 2006-07 and 2007-08 on cotton hybrid PKV
Hy -d4. Recommended dose of fertilizer through chemical fertilizer produced signilicantly mare seed cotlon vield of 1611
kg ha's 30 pereent RINF through chemical fertilizer and 2.5 ¢ FYM ha' was next in order producing 1458 ke ha' seed

cotton vield. Application of bio et

lizer i Awratpand recorded waximum microbial count as comparcd to other

trestments. Gross monetary, net mongtary and B:C ratio {313 hwas higher in 100 percent RIDF, followed by 50 per cent

RDF and 2.5 ton FYM ha'! treatment (2.64),

Cotton is an impaortant cash as well as fiber
crop direetly affecting the econoemic stalus of
farmers. There are several reasons for low
preductivity ol coton, Among them moisture stress,
nutrient imbalancing and soil health are the important
reasons, Mutrient supply can be done through
chemical fertilizer and soil characters can be
improved by using organic source and hio
formulations, Orzanic sources help to improwve
physico-chemical properties of soil and bio-
formulations are useful for icreasing fungal and
bacterial count in the soil which are responsible for
making the nutrients available,

Hence to improve the soil condition and
micro organism count for sustainable production,
an investigation was undertaken to find out suitable
combination of various sources of nuirients for
cotten production.

MATERIAL AND METHODS

An experiment was carried out to study the
response of cotton to different nurrient sources and
binformulation at Agronomy farm, College of
Agricubture, Nagpur during Kb 2006-07 and 2007-
08 on cotton lyvbrid PRV Hy -4 The experimental
501l was vertisol with 7.6 pll and available nitrogen
248.0 kg ha!, phosphorus | 7,43 kgha! and potassium
349.0ky ha'!. Initial bacterial and fungal count were
4.5 % 10% and B 9x[0° g of soil, respectively. The
cxperiment was conducted in randemized block
design with four replications. There were six
teatments consisting recommended dose of fertilizer
through chemical fertilizer i.e, 100:50:30 kg NP ha!
{10 3 tFYM ha'( T, ) Amruipani (T,), 50 percent
RDF + 2.3 1FYM ha ( T,), 2.5 t FYM ha! = two

sprays of Azotobactor at square and flowering stage
(T,yand 2.5 t FYM ha! + application of dmruwipani
at sowing (T,). Cotlon crop was fertilized with
100:50:50 kg NPK ha' as per treatments. 4mraipani
was prepared by using 10 kg cow dung 1+ 10 liters
cow uring + 0.5300 kg honey + 0.250 kg cow ghee in
200 liters of water For 0,40 ha area, Soil samples were
taken for chemical status and micro-organism count
during 2006-07. Five plants were selected randomly
for recarding yield contributing characters.

RESULTS AND DISCUSSION

Recommended dose of fertilizer recorded
significantly more seed  cotton yield of 1657 and
1564 kg ha during 2006-07 and 2007-08, respectively,
followed by application of 50 percent RDF = 2.5 t
FY¥ & ha' with seed cotton vield of 1504 and 1412 kg
ha'!, respectively as compared to other treatments.
Application of bie-formulation i.e. Amrwgpani did
not influence the seed cotton yield sipnificantly and
recorded lowest yield, Microbial eount was higher
i Amrenipani treatment. When nutrient source was
made available through organic manure e, 2.5 1FYM
he! along with application of Amruipani increased
the yield by 9.3 per cent over application of
Amrutpani alone. On the basis of two years
treatments mean, 5.0 ton FYM ha', application of
Amruipani, 50 percent RDE + 2. 51 FYMha', 2,51
FYM ha! +Azotobactor spray and 2.5t FYM ha'! +
Amrutpant recorded reduced yvield by 17.8,27.9,9.5,
22.7 and Z1.1 per cent, respectively over RDF
lreatment.

Thus, results indicated that supply of
nutrients along with application of bio-fertilizer and
bio-formulation is essential for sustainable cotton

1. Associate Prof,, 2, Junior Res. Assit. and 3. Assistant Prof,, College of Agriculture, Nagpur.

245




Response of Cotton to Different Nutrient Sources and Biolormulation

Tablel. Seed cotton yield, vield parameters and microbial count as affected by different treatments.,

Treatments Seed cotton yield ) Seed Ni.of Microbial
{ kg ha') reduction  cotion Bolls Count g
2006- 2007-  Mean  over RDE  yield! plant”  Bacte- Fungal ria
07 08 plant
Tl - RDF100:50:50 ke 1657 1564 1611 - 195.0 627 GOxIDT 90wl
MPE ha'y
T2 - Ston FYM ha 1380 126 1324 178 1619 527 a0’ TP
T3 - Amrutpani application 1210 1114 162 39 142.1 481 OOl B0l
at sowing.
T4 - 2Z.5tFYMha'+ [504 1412 1458 9.5 1782 SH1 SOxI0r TOx1D
A0 percent RDF
T5 - 2.5tFYMha' [304 1188 1246 2.7 1580 S8 G107 Ol
Azotobaclor sprayvs ar
Square and flowering stage
T6 - 2.5tFYMhba! 1346 1202 1271 211 1599 516 LoxI0F BOxlP
Amrutpani application
al sowing.
SE(m}+ 382 556 - - - - = -
C.D.ar 5% 1958 1720 E - - 2 -
CV.% 76 78 * - “ - *
Initial value - - - - - = A5KI0F B0 I0F
Table 2, Economics of cotton as allected by different treatments
Treatments Seed cotton  Gross monetary  Netmonetary  Froduction  B:C
yield ( kg ha") returns returns Cost ratio
{ Mean) (Rsha™) {Rsha™) (Rsha™)
TI-RDF(100: 30:30 kg NPK ha ') 1611 32220 21920 10300 313
T2-5tFyMha' 1324 204850 14730 LI7E0 2325
T3- Amrutpani 1162 23240 14340 89K 261
T4-2.51FYMha ~* + 30 % RDF 1438 29160 18133 11025 264
T5-2.5 1 FYM ha *+ Azotobactor spray 1246 24920 14343 10375 240
TA- 2.5 FYMha ' + Amrutpani 1271 2320 14645 175 2136

production, Prasad ef of., (2005) and Anup Das ef
af., (2004 also reported simikar beneticial effect of
stimulants only when FY M was applied. Application
of 5.0t FYM ha' alone did not influence the seed
cotton vield.

Higher gross monetary returns (Rs 32220
ha'y, net monetary returns (Rs.20910 ha') and B:C
ratio (3,13 was recorded in RDE treatment, followed
by 50 percent RIDF + 2.3 (FYM ha' freatment, Lowest
B:C ratio was observed in application of 3.0 1 FYM
hat (2.25).
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Effect of Land Configuration and Fertilizer on Growth and Yield of
Greengram

P.5S. Mankar' and D.D. Mankar®

ABSTRACT
A Tield experiment was conducied ar Agriculture College farm, Nagpur during Khariy 2002 in Factorial
iandamized black design with twe factars vie, land confignration and ferlilizers, The growthand vield contributing

character

yield and eeonomy were not influsnced significantly by the land configuration treatment, However,

among the ferlilizers with blefertilizers ireatment application of 40 kg P,Oi.e. 100 per cent recommended dose

af phosphorus recorded maximum and significantly higl

Greengram ranks third among the various
pulses grown in India, It is grown on 3042 lakh
hectares arca with production of 11.73 lakh tonnes
rAnonymous, 2000). In Maharashira it is grown on
6.02 lakh hectares area with annual production of
351 lakh tonnes and productivity is 530 kg per
hectare. In Vidarbha region area is 3.09 lakh hectares
with production of 0.69 lakh tonnes. Land
conliguration plays important role in soil moisture
conservation in rainfed condition which is useful in
conserving the maximum rain water, Slightly
modifving the land and soil in crop raising can
conserve the moisture, provide betler soil-moisture
plant atmosphere leading to better yield,

Phosphorus plays an important roie in root
development, nodulation, flowering and fruiting, Buot
phosphorus after its application gels fixed in soil
and becomes available to the crop very slowly, PSB
has the capacity to make the phosphorus available
through its bacterial action. Rhizobium fix and make
available the atmospheric nitrogen to the crop, These
fertilizers and biofertilizers if' get optimum soil-
moisture atmosphere can enhance the yield of
greengram due to effect of land configuration and
fertilizers with biefertilizers. Therefore, the present
mvestigation was undertaken to study the effect of
land confignration and fertilizers on growth and vield
of sreengram,

MATERIAL AND METHODS

A field experiment was conducted at
Agriculture College farm, Magpur during Kéari 2002
in Factorial Randomised block design with three

roowth attributes, vield atributes, vield, GMR and

NMR, fatlowed by 75 per cent RDP (30 kg P00, ha') = PSB (2.5 kp ha'y and 75 per cent RDP (30 kg i,
ha "} + PSB 2.3 ke ha') + Rhizobiem.

replications and two factors viz,, land configuration
comprising two lreatments (Flat and BRF) and
fertilizers with biofertilizers comprising five treatment
i.e. F - 100 per cent RDP (40 kg PO, ha), F.-75 per
cent RDF (30 kg P.O, ha'}p=PSB(2.5 ke ha''), F -50
percent RDOP (20 kg PO, ha '} +PSB(2.5 kg ha'), F, -
75 percent RDP (30 kg PO ha' )y P3B(2 5 kgha') +
Rhizobivm, F.-50 pereent RDP (20 kg P,0, ha' HPSB
(2.5 kg ha'y + Rhizobium. The soil of experimental
site was clayey in texture, medium in organic carbon,
low in available nitrogen, medium in available
phosphorus and high in available potash (Table 23
The greengram variety AKM-B802 was used with
spacing of 30 X10 cm, The crop was sown on | ¥
Tuly, 2002 after receaving the rainfall of 124.6 mm and
harvesting was done on 2  September, 2002, The
common fertilizer dose of 20 kg N ha'l was applied
and the phosphorus recommended (RDP) is 40 ke
PO, ha' for this area was applied as per the
treatinent. The average annual precipitation is 900-
1250 mm receiving mainly in June to September. The
rainfall received during crop growth period was 72,9
mm and 398.2 mm in July and Avgust, respectively.
The rainfall received in August (late growth to
maturity stage) was more than averape. The
chservations on growth, vield contributing
characters, vield, nutrient uptake, available residual
sodl status and economy were recorded,

RESULTS AND DISCUSSION
Cffect of land configuration

The data presented in Table | and 2 showed
that all the growth observations, yield parameters,

I & 2. Associate Professor of Agronomy, Section of Agronomy, College of Agriculture, Magpur
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Effect of Land Configuration and Fertilizer on Growth and Yield of Greengram

vield, moisture content, residual available nutrients
m zoil, NPK uptake and economy parameters studied
recorded higher values due to BBF but the
differences were not significant due to land
configuration. It is evident from the rainfall data that
the rainfall was scattered throughout the initial crop
growth stage and therefore there was no stagnation
of water. The duration of erop was short. This might
have provided similar growth condition in both the
land conliguration viz., flatbed and BBF which could
not influence the various characters. Similar results
argalsoreported by Jogdande (1997), Balki {19983,
Jain e ol (2000) and Anenymous (2003),

Effect of fertilizers

Application of 40 kg PO, ha'ie. 100 per
cent recommended dose of phosphorus recorded
maximunt and significantly higher values for growth
observations viz., mean plant height, mean munber
of branches plant”', mean dry matter accumulation
plant’ | vield plant' (g), grain yield (8.56 g ha'),
straw yield (21.03 g ha''), nutrient uptake of NPK,
GMR and NMR but 75 per cent RDP (30 kg P,O, ha
THPSB(2.5 kg ha')and 75 percent RDP (30 kg PO,
ha'y +PSR(2.5 kg ha') + Rhizobium, recorded
statistically at par values. Thus application of 40 kg
PO ha! Le. 100 per cent recommended dose of
phospharus was optimum to produce maximum yield
along with use of PSB alone or PSB + Rhizobium and
by which 10 kg P00 ha' cauld be saved. Tomer
al (1993), Ardeshna ef o/ {1993), Bhattacharva and
Pal(2001), Shuklaand Dixit { 1996), Kumar e of (20027,
Singh et al (1994} also reported maximum yield with
application of 40 kg PO, ha' in greengram. Test
weight was not influenced significantly.

Lnteraction effect

The interaction effects were found non-
significant in respect of various characters, yield
atiributes, yield, uplake and economy.
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Evaluation of Different Integrated Methods of Weed Control in Chilli

S5.U. Nemade!, 8.5, Hadole’, G.J.Bhagat?, K.R.Chavhan®* and G.B.More®

ABSTRACT

Anexperiment was conducted during Kraei scason of 2001 and 2002 at Chilli Vegetable Research Unil,
Dr.Panjabrao Deshmukh Krishi Vidaypeeth,, Akola, Weed population and their dry matter weight were reduced
significantly by weed contrel treatments and maximum reduction was in cultural treatment two hoeings -+ two
weedings ut 30 and 60 DAT of Chilli fellowed by inlegrated treatments of PPTof trifluralin @ 1 kzad he!+one
hocing and one weeding at 435 and 60 DAT, Ameng the herbicidal treatment, PPLof trifluralin @& 1 ke ai ha
proved te be the best. Two hovings and two weedings at 30 and 60 DAT proved o be the hest treatment

resuiting in Bighest vield:

Chilli plays a vital role in Indian cconomy.
It has become an essential item in ouwr dicl. [tiza
good source of vitamin A, Band C. ( Ven! tegwara,
19697, The Capsaicin content in red ch 1 varies
between 0.7 o 0.9 percent { Pankar and Ma ar, [978)
It has significant physiological action, which is used
in many pharmaceutical preparation. (Singh and
Singh, 19807,

A large number of constraints limil the
production of chilli. Among them weeds constitutes
one of the greatest hazards 1n the successful
chillicultivation. Apart [rom this weed also harbour
some of the insect pests and discascs, which further
cause drastic reduction in fivit vield (Martappan and
Marayvansamy, F977, end Aleghejo, 1987), Among the
four regions of Maharashtra, Vidarbha grows Chiilli
in more than 42 per cent area of State but the
productivity of dry Chilli in Vidarbba s very low
{4.66 q ha'} as compared to productivity of
Maharashtra (5.35 g ha') and alzo country’s
productivity (7.53 q ha ') (More et al., 1996),
Disparity in productivity of Chilli in Vidarbha is
mainfy attributed to the lack of appropriate
production technologies. Weeds are considered to
be one of the major production constraints.
Information on weed management in Chilll is limited
and no work has been done on weed managgement in
Chilli crop particularly in newly released variety
“Jayanti” (AKC §6-39). The present study was,
therefore, conducted to Study the integrated weed
management in Chilli (Capsicum arem L)

MATERIAL AND METHODS

The design adopted was Randomised Block
Design with nine treatments replicated four times,

The site of the experiment, the plan of layout and
randomization was same for both the years. The sead
of Tavanti variety was obtains from Chilli and
Wegetable Research Unit and Herbicides, Trifluralin
[Treflan 48 %EC) and Fluchlovalin (Basalin 45 %4EC)
were received from Weed Science Laboratory,
Department of Agronomy, Dr PDEY, Akola. Quantity
of pre-plant herbicides, Trifluralin, Fluchloralin and
Alachlor required for gross plot area (3.6 m x 6.0 m}
was caloulated as per the treatment and dissolved in
2 litre of water and sprayved uniformly over an area of
216 m' according to different treatments, Trifluralin,
Fluchioralin were applicd as pre-plant soil
incarperation while, alachlor was sprayed uniformly
with knapsack sprayer litted with flat fan nozzle, one
day before transplanting of chilli seedlings with
minimum transplanting. The treatment details are
given in Table [ A quadrat of 0.5 m x 0.5 m was
placed at random inside the net plot arca of each
plot. The weeds in the quadral were removed from
each plotat 30.60,%0 and 120 days after transplanting
and at harvest. The weed samples were first sun dried
and oven dried to constant weight at 65°C
temperature and weights were recorded, Weed
Control Efficiency {Satac ., 1990% was worked out as
bzl
Dy matter of weeds
in untreated plot
WOE (%) = =
Dry matter of weeds in untreated plot

Diry matter of weeds
in freated plot

Weed index (%] was calculated by the formula
propozed by Gill and Yijay Koamar (1969),
XY
W 2 = mmeeaceee x [ O

X

I Associate Prof, 2, Assistant prof. 3 & 4, Senior Res. Assit, and 5. Agricubtural Asstt,, ZARC, Yavatmal
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Table 1. Treatment details

S5.N. Treatments Symbaol

1 Pre-plant soil incorporation of Trilluralin @ 1Kg a.i, ha' TI

2 Pre-plant soil incorporation of Fluchloralin @ 1Kgai ha! T2

3 Pre-plant soil incorporation of Alachlor @ 1Kga.i. ha T3

4 Pre-plant soil incorporation of Trifluralin @ 1Kgai ba'+ one hoeing, T4
at 45 davs + one weeding at 60 days after transplanting

3 Pre-plant sail incorparation of Fluchloralin & 1Kg a.i. ha'+ one hoeing T5
at 45 days + one weeding al 60 days after transplanting

6 Pre-plant soil mcorporation of Alachlor @ [Kg a.i ha'+ one hoeing Ta
at 45 days + one weeding at 60 days after transplanting

7 Oine hoeing at 30 days + one weeding at 43 days after transplanting T7

] Unweeded control (Weedy check) T8

9 Two heeings at 30 and 60 days fellowed by two weedings T

at 30 and 60 days afler transplanting

Table 2. Total number of weeds m™ as influcnced by different treatment during 2000-01 and 2001-02

Treatments Total numher of weeds m™*
2000-01 2001-02
JNDAT GO DAT S0 DAT 120 DAT  J0DAT 60 DAT 90 DAT 120 DAT
T .86 785 940 9.10 742 795 907 9.80
(47.25) (62,000 {8000} (83.25) (5325 (63.30) (84.50) (96.25)
T2 843 a1l 10.57 10,33 871 950 10,77 10,88
[65.00) (8325 (1122%) {107.00) {76.25) (40.30) (116.25) (118500
T3 812 921 1085 1062 906 9935 0.7 04
(66.50) (85250 (LIB213) (11300} {82.25) {9923} [{116.50  (123.00)
T4 672 5464 357 .03 731 550 4,39 A8
(45.75) (3275 31.23) (36,500 (53,75 {36307 (19,500 {42.00)
Tk 836 .74 582 640 9.21 729 495 (.99
(7025)  (6025)  (3425) (4125)  (85.00) (53.25) (24.75) {49.00)
Th 8353 785 6.10 063 922 T 4.84 731
{73.00) (6200} (37,50} {44.25) (85.500 (60,500 (23509 (53.50)
7 10.55 522 728 792 11.97 588 770 843
{111.75% {27.50) {53.50% {63,000 (143.50) (34.75) (59,500 (71.50}
T3 1048 1209 1320 12,58 12,18 13.25 1350 12497
(025 (14673 (177.00) {15875)  (145.50) {175.75) (193.25) (16823}
™ H0A3 448 400 5404 11.82 525 338 4.63
(10950) (20.25) (16.25) {25.73) (140,000 (27.75) (1130} 21,500
SLEimy+ 039 037 039 033 032 031 026 021
CDats% 113 1.11 1.14 097 062 080 (76 062
wlean 867 769 810 8.32 065 509 776 873

N.B.: (i) Fizures in parenthesis are original values, (i) Upper values are transformed values (x).

18]
in
[ ]
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Where,
W= Weed index in per cenl.
K= Pruityield from weed-free plot.
Y = Pruit yield under the treatment for which
weed index is to be worked our,

RESULTS AND DISCCUSION

Weed Flora

In general, during 2000 -02 monocot weeds
like Cyperus rotunduy | Cynodon dactylion and
Echincehion crusgalll and dicol weeds Wiz,
Peorwlea corylifolia | Corchorus acutangulins
Lagasca mollis, Euphorbia hivia and Parihenium
hysterophorys were dominant in the experimental
plat, During both the vears, the proportion of
monocot weeds was more than that of dicat
weeds. The influence of weather condition and weed
competition was probably responsible for low vield.

I bath the years (Table 23, total weed
population m*® was affected significantly due to pre-
plant herbicidal treatments at early stages of crop
growth (30 DATY). There was highest reduction in

total weed population in treatments of PRI of trifluralin
i 1 Kg a.i. ha' with or without hoeing + weeding at
45 and 60 DAT (T4 and 11}, followed by PPT of
fluchloralin @ 1 Kg a.i. ha'and pre plant soil
application of alachlor (@ 2 Kg a.i ha' each
supplemented  with or without one hoeing = one
weeding at 43 and 60 DAT (TS5, T6, T2 and T3). This
may be due to better performance of these herbicides
probably due to their ability to contral both monccor
and dicot weeds efTectively, especially at the early
stage of crop growth. Similar effect on weed
population was reported earlier by Stoian ef af (1984),
Singh et al (1985) and Joshi er a/.{1995).

Further, the cultural treatment of two hoging
+ two weedings at 30 and 60 DAT {T9) caused
maximum reduction in the total weed population at
all the growth stages which could be attributed to
the removal of both monocot and dicot weeds.
Similar results were observed bv Labrada and
Paredes (1983

During both the vears, dry weed biomass
was significantly affected due to pre plant herbicides

Table 3. Dry weed biomass (g/ m*} at different growth stages of chilli as infiuenced by different treatments
during 2000-01 and 2001-2002
Treatments Dy weed biomass{g/ m*)
2000-01 2001-02
JODAT  60DAT YUDAT 120 DAT M DAT G0 DAT 90 DAT 120 DAT
Tl 256 552 807 868 2388 571 801 391
{6.70) (34.15) (63.85) {75.70) {835) {3295 (440)  (79.55)
T2 321 650 920 991 371 704 928 1016
(1040 (46.55) {84.90) {98.43) {13.85) {49.75) (86325} (10335
T3 334 689 St 1024 403 740 951 06l
(11.30) (47.75) (88.65) (105.10) {16.335) (34.83) (90500 (112.80)
T4 251 412 444 361 269 432 384 383
{6.35) (17.25) (20.00) (31.75) (7.35) (18.50) (1475 (3400
TS 343 567 471 6.0 403 534 4.50 6.53
(11.95) (32.50) (22.60) {20.30) (1623) {2870y 2070y (42.90)
Té 340 570 4.54 622 4.14 562 562 705
{1370 (33.43) (24.75) {35.00) (17.30) (3163 (1775 (4930)
ix -147 376 616 778 507 4.15 6.53 8.06
(3R 10} (14.30) (38200 (60.73) (25.75) {1725) (4265 (6540
T3 430 904 11.64 1246 528 1001 1228 1272
{18.73) (82.15) (136300 (15560 {27.95) (loo4my  (15090)  (161.90)
TS 429 32 320 471 4.87 387 307 432
{18.60) (10.30) {1040y (22,400 {23.75) (15.23) (9.33) {18.75)
SEfm)t 021 0.30 0.37 0.29 0.18 026 023 02z
C.D.at 5% 061 0.8% 1.09 085 054 0.75 0.75 074
Mean 3.50 368 0.86 7.96 4.08 554 680 824

M.B.: (i} Figures in parenthesis are original values.

{ii) Upper values are transformed values (x).
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at 30 DAT (Table 3). In general, dry weed biomass
under pre plant soil incorporation (FPI) of trifluralin
@ 1 Kg a.i. ha! with or without one hoeing + weeding
at 45 and 60 DAT (T1 and T4) were significantly
lowest than rest of the treatments at 30 DAT. This
could be attributed to inhabitation of growth of
weeds during early crop growth period and more
reduction in weed population under PPL oftrifluralin
as comparcd to other herbicidal lreatments,
application of fluchloralin @ 1 Kg a.i. ha” and
alachlor @ 2 Kg ad ha'. It has also reported by
Rajender Singh e al., (1993) and Joshi ef al,
(199 5)Further, the cultural methed, two hoeings +
two weedings at 30and 60 DAT (T9) brought about
sienificant reduction in dry weed biomass and
recorded the leaf dry weight of weeds after
subsequent days 60,90,120 DAT and  at harvest.
Treatment T9 was followed by pre plant soil
ineorporation (PP of triffuralin @ 1 Kga.i ha' (T4),
PFPlof fluchloralin @) | Kg ai. (T5)and pre plant soil
application of alachlor (@ 2 Kg ai. ha' (Té) each
trégtment supplemented  with one  hoeing + one
weeding ar43 and 60 DAT.

From the table 4, revealed that during both
the years the cultural treatment two hoeings + two
weedings at 30 and 60 DAT (T9) recorded highest
weed control efficiency. The next higher WCE was
ebtained in case o PPLoftrifluralin @ | Kgad ha'
supplemented with one hoeing and one weeding at
45 and 60 DAT (T4). Among the herbicides, pre plant
soil incorporation of mifluralin @ 1 Kga.i. ha' showad
Ligh value of WCE followed by PPI of fluchloraline
@ 1 kg ad hat and pre plant soil application of
alachor @ 2 Kgai ha™. Similar results were abtained
by [rfan Raza (1998) and Anonymous (2001b)

Table 4, Weed control efficiency (%) as
influenced by different  treatments
during 2000-01 and 2001-02.

Treatments Weed control efficiency (%)
2000-01 2001-02
T, 48.74 4468
T, 3533 3339
T 3117 3195
T 7349 7646
T 66.50 6651
T 6341 6372
i 3579 5213
£ ) )
I 81,23 B0.54

=

254

Table 5. Weed index (%) as influenced by different
treatments during 2000-01and 2007-02

Treatments Weed index (%)
2000-01  2001-02  Pooled mean

T, 4091 21 4181
; 8 45,03 5237 5020
T. 4864 5432 5148
T; : T68 932 250
T5 1705 19.50 18.28
T, 17.15 19.50 18,53
T, 3303 33.10 3307
'l'“3 T1.89 7033 7111
T 5 x i

Weed index indicated yield reduction as
weed competition was highest in unweeded control
(TR), which recorded highest weed index 71.89 and
70.33 per cent over cultural treatment (T9) during
2000-07 and 2001-02 respectively {Table 5). This was
due to unchecked weed growth, resulting in the
highest loss of yield, But lowest 7.65 and 9.32 per
cent weed index was recorded
treatment PRI of wifluralin @ 1 Kg ai ha't one
hoeing and one weeding at 435 and 60 DAT (T4)
during first and second season respectively This
may be due to satisfactory control of weeds and
reduced crop weed competation which enabled the
crop to utilize the available resources effectively
resulted in higher yield.

in integerated

During both the years of experimentation
(Tahle 6), similar trend was noticed in respect of Chilli
fruit vield, From the pooled data the differences
observed in Chilli fruit yicld ha'' due to weed control
through culwral, chemical and integrated treatments
resuited inan increase in fruit yield significantly over
unweeded control (T8). The cultural treatment two
hoeings + two weedings at 30 and 60 DAT (T9) was
significantly superior over all other treatments and
it increased the yicld 262.02 per cent over unweeded
control (T8) . This could be due to better weed
control, higher dry matter production per plant,
greater nutrient uptake and improvement in other
vield contributory component viz, Number of fiuits
and their weight per plant, These results are in
agreement with those reported by Labrada and
Paredes (1983), Lanini and Strange (1994) and
Anonymous (2001 k).

Integrated treatment PP of trifluralin @ |
Kgad ha'+ one hoeing and one weeding at 45 and
60 DAT (T4) was the next best treatment recorded
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Table6. Dry Chilli fruit vield (g ha™') as
influenced by varioos treatments
during 2000-01 and 2001-02

Treatments Dy chilli fruit yield (g ha'")

2000-01 2001-02  Pooled mean

T 1154 1002 10,78

&, 1S 0833 0.24

i 1003 0799 . Qo1

T, 18103 |5.806 1695

T, 16,20 1408 15:14

T, 16,18 14.01 1510

T 13.08 .70 239

T, 0549 5.19 534

T, 19.53 1749 1851

S.E(m)+ 040 053 038

C.Dvat 5% |.18 1.35 1LID

Mean 1336 I1.63 12.50

significantly more yield than remaining treatments
which recorded 23396 per cent more vield over
unweeded cantrol (T8). The higher vield in T4
rreatment might be due to hetter weed control,
increazed in number and weight of wet red fruits
plant™'. 1t was also evident from the positive

correlation obtained between nunber and weight of

fruits per plant and yield of wet red chilli fruit.
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Effect of Some Plant Products and Oils as Surface Protectants on
Development of Pulse Beetle Infesting Stored Dolichos Bean

S.K. Kadlag', R.S. Patil’, R.S. Mule® and Vaishali Sawant'

ABSTRACT
Results of the laboratory experiment conducted 1o study effect of some plant preducts and oils on overall
development of ¢ maculans infesting stored dolichas bean revealed that the treatment with neem oil @ 1 ml
kgt of sezd recorded significantly shortest survival period of 121 days followsd by karanj oil (1,34 days] and
undi oil {2.28 dayvs) tried at same dose, The total number of eges laid within treatments with plant products and
nils varied between U0 to 208700, Mo cpg laying was observed in dolichos bean treated with undi oil, neem il

and karanj oil tested each at 10 ml kg of see

, The developmental peried of C. maculatus was significantly

prolanged on dolichos bean rreated with neem il (22,17 days); undi ail (2919 days) and karanj oil {29.80 days)
each at dose of 5 ml kg* of seed and sweet flag rhizome powder @ 10 gm kg of sced {29.05 days), There was
absolulely ne adult emergence in freatments with undi oil. neem oil and karan] oil tested each at 10 ml kg™ of sced.
There was no significant difference between the longevity of pulse beetle emerged [rom variows treatments with
surface protectants tested during present study. The female adults lived relatively longer than male,

India produces arpund 14.11 million tonnes
of different pulses year but nearly 8.3 per cent of
the same is lost during post harvest handling and
storage (Agarwal er al. 1988; Ananymous, 2007).
The pulse beetle, Calipsofruchus maculatas (Fab.)
(Coleoptera: Bruchidae) is the major pest of various
stored pulses including dolichos bean causing
severe damage and great economic loss, Dolichos
bean is traditionally grown over 81835 hectares during
rabi season on resudial soil moisture after rice in
[Konkan region of Maharashtra {Anonymous, 2007),
Many workers have reported earlier, various plant
materials including oils, plant extracts and plant
porwders effective in checking the multiplication of
pulse beetle in storage { Al er o/, 1983, Sawanl,
20017, An attempt was therefore made to study the
effect of some plant products and oils as surface
protectants on overall development of O macnlatus
infesting stored grains of dolichos bean.

MATERIAL AND METHODS

(i) Maintenance of culture:

The seed of dolichos bean Lablab
purpirens (L.} infested by pulse beetle was procured
fron: the Department of Agronomy, Dr, B8, Konkan
Krishi Vidvapeeth, Dapoli Dist. Ratnagiri 415 712
{Maharashtra). The taxonomic key given by Haines
{1989) was used for identification and isolation of
desired species of pulse beetle fe C maculatus.
About three kg healthy seed of dolichos bean free
from infestation of pulse beetle was kept uniformly

inthree glass jars (19 om height and 12.5 em diameter)
containing five pairs of male and female beetles of
. maculatus isolated from original culture, The top
of the each glass jar was covered with muslin cloth
seeured firmly with rubber bands. The newly emerged
adults were transferred into similar sized glass jacs
containing uninfested and healthy seed of dolichos
bean in order to maintain the culture of test insect
throughout the period of study. The freshly emerged
adults of appropriately uniform age were selected
from the culture thus maintained and used for further
studies.

(i) Details of plant material used:

The four powders of different plant species
and three different oils extracted from various parts
of plants { Table 1) were used for testing their efficacy
against pulse beetle. The desired parts of test plants
were collected locally from the forest area of Dapoli
tahsil, dried under shade, grinded in mixer separately
and passed through 50 mesh sieve to obtain fine
powder of each plant under test. The adequats
guantity of three different oils viz, undi oil, neem oil
and karanj oil were also purchased directly from the
local market. The healthy and clean seed of dolichos
bean of local variety (Kadve-wal) was purchased
from the local marker and stored under airtight
condition.

(iii) Method of treatments
Astatistically designed experiment was laid
out during the year 2008-09 in the laboratory of
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Department of Entomelogy, Dr. B.S. Kenkan Krishi
Vidyapeeth, Dapoli- 415 712, Dist. Ratnagiri
{Maharashira) using Completely Randomized Design
comprising of fifleen treatments replicated twice. n
case of plant powders, 100 g healthy seed of dolichos
bean was weighed and placed in each transparent
olass bottle (8 em in height and 7 cm in diameter).
The required quantity of powders (3 or 10 g kg!
seed) of four plant species wiz., rantulas, karanj, neem
and sweet flag was measured using high precision
electronic balance and mixed thoroughly inlo the
seed of dolichos bean placed in-a glass bottle. In
case of treatments with various oils viz, undi oil,
neem oil and karanj oil, the respective doses (3 or 10
ml kg seed) were measured by using |0 ml capacity
pipette and poured on 100 g healthy seed of dolichos
bean, mixed thoroughly and dried under shade for
two hours. These grains were then kept separately
in similar sized fransparent glass bottles with plastic
lids having four small holes for asration and labelled
accordingly, The untreated control was also
maintained. Three pairs of freshly emerged male and
female adults of O macufafus were released ineach
glass bottle including control. The date and time of
release of beetled reatment were marked on the glass
bottle using marking pencil,

RESULTS AND DISCUSSION

Effeet ol surface protectants on survival of €
micrlaius

(i)

Data recorded on effect of surface
pretectants on survival of adults of pulse beetle, £
mactlaius (Table 2) revealed that the survival period
of C. maculatus varied significantly within the
treatments with surface protectants. In case of

survival of male adults, the treatment with neem oil
@ 10 ml kg! ol sced recorded significantly shortest
survival peried of 1.21 days, followed by treatments
with karanj oil and undi oil each at 10 ml kg™ of seed,

Amongst all treatments with plant
praducts, karanj seed powder @ 3g kg of seed and
rantulas leaf powder (@ 10 and 5 g kg seed) were
found ineffective in reducing the survival of male
adults. In case ol survival of female adults, the
shortest survival ol 1.34 davs was recorded in
treatment with neem oil @ 10 mlkg of seed which
was significantly shorter than karanj oil @ 10 ml
kg ol seed (1.71 days) and undi oil @ 10 mlke of
secd (2.04 days} which were on par with each other,
The sweet flag rhizome powder tested at 10 g kg of
seed was the next best treatment in order of efficacy,
The rantulas leal powder tested at both dosages of
3gand 10 g kg' of seed showed very little effect on
survival of female adult. The female beetle survived
for 9.88 days on unireated seeds of dolichos bean,
The effect afneem oil and sweet flag rhizome powder
on survival of adults of £ macnlares  obtained
during present investigation is in close agreement
with Sawant (2001) who recorded shortest survival
period of one day on green gram seed treated with
neem oil and sweet fag rhizome powder @ 3g, 4z
and 5g 100 g of seed. Waryam Singh (1976) lound
neem oil to be effective in minimizing the survival of
pulse bestle.

(i) Effect ofsurface protectants on oviposition of
C. macularus

The perusal af data (Table 2) indicated that
all the treatments with surface protectants were
found significantly effective over untreated control

Table 1. Details of plant material tested during present investigation

Commaon Name  Botanical name Order Family Plantpartused  Doses
{g or ml kg
seed) trieﬁ

(A} Powders

i) Rantulas Hyptis siraveolens (L) Point  Lamiales Lamiaceae  Leaf 5,10

i} Karanj Pongamia pinnata Linn. Fabales Fabaceaz  Seed 5,10

iil) Neem Azadivachta indica A Juss  Sapindales  Meliaceas  Seed kernel 5,10

w) Sweet flag  Acoras calamys Linn. Acorales Araceac Rhizome 5,10

(B) Oils

i} Lndi Calophyiium inophyfum L. Malpigiales Clusiaceae  Seed 510

i} Necm Azadirachte indica A, Juss  Sapindales  Meliaceae  Seed 5,10

i} Karanj Pongamia pinnata Linn, Fabales Fahaceae  Seed 5,10
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in reducing egg laying. The rotal number of eges
laid within the treatments with surface protectants
varied betwean 0.00 o 2060, Mo egg laying was
observed in dolichos bean treated with undi oil, neem
oil and karanj oil tested each at 10 ml kg' of seed,
The treatment with sweet flag rhizome powder @0 10
g ke of seed was the next hest treatment jn order of
merit which recorded significantly lowest number
or eggs (64.30) deposited on dolichos bean than all
remaining treatments, The maximum number ol cggs
laid were found on dolichos bean treated with
rantulas leaf powder (206.0) and karan] seed powder
{189.30) both tested @ 5 g kg of seed. The plant
oils (undi oil, neem oil and karan oil) were found
relatively more effective than the poveders of various
plants like rantulas, karanj and neem tested during
present investigation. The present findings in
respict of neem oil and karan oil are in conformity
with Al et e (1983 ) who also recorded adverse effect
of same on deposition of eges. Naik (1980) noticed
reduction in egg laying in cowpea treated with undi
pil al the dose of 10 ml kg of seed.

{iiiy Effect of surface protectantson developmental
period of C. maculatus:

Ohservations recorded on effect of surface
protectants on developmental period of O
macubains (Table 2) indicated that the treatments
with some of the oils and powders showed marked
effect on prelongation of developmental period of
O maculamy from eng laying 1o adult emergence.
The development of beetle on untreated grains of
dolichos bean required a otal mean period of 24.05
days. However, the developmental period was
significantly prolonged on the dolichos bean treated
with neem oil (29,17 days), undi 0il (29,19 days)and
karanj oil (29.80 days) each at dose of 5 ml kg' of
seed and sweet flag vhizome powder at 10 gka'! of
seed (29,05 davs). The high dose (10 mikg') of plant
oils viz., neem, karanj and undi oil ete, caused cent
per cent mortality of beetles within exposure period
of 2 to 3 days. The treatment with rantulas leaf
powdar @@ § ¢ ke, karanj seed powder @ 5 g ke
and rantulas leat powder (@ 10 g ke did not show
any significant effect on developmental period of C
mgeufaius over untreated control.

In general, the reatments with plant oils
were found more effective than the powders in
prolonging the development of pulse beetle.
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Observations recorded during present investization
in respect of karan] oil, undi oil and neem oil are
agreement with Naik (1980) who also reported the
prolonged development of pulse beetle on cowpsa
seed treated with plant oils of karanj, undi and neem.

(iv) Effect of surface protectants on adult
emergence of C maculatus

Ohservations recorded on effect of surface
protectants on adult emergence of O maculalus
{Table 21 indicated that the mean number of adults
emerged was significantly low in all the treatments
a5 compared to untreated control (200,30) There was
no adult emergence in treatments with undi oil, neem
oil and karanj oil tested cach at dose of 10 mlkg! of
seed. Meem oil £ 5 mlkg ' of seed was found next
hest treatment in order of merit. The maxinm adult
emergence of 144,50 was noticed in the treatment
with 5 ¢ of rantulas leal” powder kg’ of seed as
compared with other species of plant products. It
was hoticed that as the dose of plant products
increased, the adult emergence was decreased
considerably. Present finding corroborates with
Khalre e af. (1992} who recorded no adult cmergence
from pigeon pea seed treated with neem and karanj
oils at all concentrations of 0,50, 0.75 and 1.00 per
cent. Bhatnagar er af. (2001} also recorded similar
observations in cowpes treated with neem oil @ 10
ml kg'! of seed.

{v) Effect of surface protectants on adult longeyity
of C. maculatus:

Observations recorded on longevity of male
and female beetles of O macufanes with and without
healthy grains of dolichos bean indicated that no
significant difference was noticed in longevity of
pulse beetles emerged from various treatments with
surface protectants. The longevity of male beetle
with and withoul (wod was ranged between 7.31 (o
7.69 days and 7.31 to 7.63 days, respectively. Incase
of female, 1t was varied from 9.38 to 9.75 days with
food and 9,37 to 9.69 days without food. The female
beetles with and without food survived relatively
longzer than male beetle. The maximum life span of
male (7.69 days) and female (9.75 days} beetle was
noticed in untreated control. The higher and lower
dosages of plant products and oils were nat found
to have any deleterions effect on adult longevity.
Maik (19807 obtained no any significant differences
in the longevity of C. macwlafus exposed to fourteen
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different veserable oils. Singh e al (1978} also
recorded similar observations with C maculares
exposed to cowpea seed treated with groundnut oil,
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Seasonal Incidence, Host Preference and Host Shifts of Helicoverpa
armigera (Hubner) in Pulse Based Cropping System

R.M. Wadaskar', P.N. Mane® and AN, Patil

ABSTRACT

Mare than 200 species of insect pests are reporled in pigeonpes and more than 30 are recorded on
chickpea. Amaong these, inseot pests assacialed with reproductive phase of crop specially, the pod borer,
Helicoverpa armigerg Hub. cause huge economic losses and also elucidates the roat cause far low productivity
of pulses. The present study was framed e stody the seasonal incidence of Helicoverpa in pigeonpea and
chickpea and its correlation with weather parameters and pheromone trap catehes, The data on incidence pattern
of Heligoverpa larvac as per crop phenology and shifl over in hosts was alse recorded for ils use as an inpatin
Thw: Toamagement strategies of pest. In pigeonpen, feficoverpa larvae allained the peak in 45 meteorological
week with 2.2 larvae plant-!. [n chickpea it attzined ETL in 437, 44" and 45" metearological week with 1.4, 2.0
and 2.2 larvae plant-'. The maximum temperatare {r value = 0.7224%) and evaporation {r value = 0,830+ 1 had
significantly positive correlation with the larval population whereas, morning (1 value = - (,8%6**) and evening
redative humidity (r value = - G8G*) had significantly negative correlation with the Heligoverpa larval counts
in the pigeangea crap. The maximum temperature (1 value = - 0.545%) and evaporation (r value = - 0.540%) had
significantly negative correlation with the Jarval population in ¢hickpea, The correlation ol weather paramelers
did not reveal siprificant relation with the trap catches. Two peaks of pheromone traps in terms of male moths
trapped in 44 (Year 2008) and 3% (vear 201 0) metearological week coincided wilh Nowering phase of pigeonpea
in kharil and semi rabi crop, respeetively. Significantly positive correfation of pheromong trap catches with
Helieoverpa larval incidence was obsérved in pigsonpea (¢ value = 0.570%) but correlation with larval incidence
in chickpea was statistically non significant. The data an shilt in crop by Helicoverpa in kharif and rabi pulses
with reference (o crop phenology reveals shift from mungbenn and urdbean (with Tigher preference 1o sunflower
in flowering stage) to pigeanpea and towards chickpea in later phase. The semi rabi pigeonea in lowering phase

was preferred over chickpea wwards pod formation and maturity.

Pigeonpea, Cajams cajan and Chickpea, Cieer arietimen are most important kharifand rabi season

pulse crop, respectively of Vidarbha (MS), Pulses
not only improves the soil fertility by fixing the
atmospheric nitrogen but also adds large quantity
ol organic matter ta the soil (Nene and Sheila, 19907,

Although, the area and production of pigeonpea and
chickpea is more in Maharshira, the productivity is
amatter of concern. The ravages of more than 200
species of insect pests in pigeonpea and more than
Si} insect pests in chickpea elucidate the root cause
for low productivity. Amongst these insect pests,
msect pests associated with fruiting phase of crop
specially, the pod borer (Helicoverpa armigera Hab )
is the major bettle neck in achieving higher
productivity, In Maharashtra losses up to 46 percent
have been reported in pizeonpea but in certain
reglons and vears it can cause losses in grain yield
ranging from 60 per cent to complete loss of crop
{Singh, 2005). In chickpea the incidence of
Helicoverpa in vegetative stase seldom inflicts

economic losses but under higher level of infestation
in flowering and pod formation stage more than 50
percent pod damage is not uneommon. (Durairaj ef
al, 2005),

The present study was framed to study the seasonal
incidence of Helicoverpa in pigeonpea and chickpea
and its correlation with weather parameters and
pheromoene trap catches. The data on incidence
pattern of Helicoverpa larvae as per crop phenology
and shift aver in hosts was also recorded for its use
as an input in the management strategies,

MATERIAL AND METHODS

Seasonal incidence of Helicoverpa
armigera on pigeonpea and chickpea, was recorded
at Pulses Research Unit, Dr, Panjabrao Deshmukh
Erishi Vidyapeeth, Akola (Maharashtra) in 2009-10.
The incidence of pod borer was recorded on mediunt
duration pigeonpea variety, PKV TARA under
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rainfed condition from 407 to 3" meleorological week,
whereas, the seasonal incidence of Heficoverpa on
chickpea was recorded on Jaki - 9218 under rainfed
condition from 42° to 3% meteorological week, The
ohservations were recorded on randomly selectad
nlants in meter row of Targe plots of pigeonpea (13
rows of dm length: 9.0 X 5,0 m) and chickpea (15
revws of 4m length 4.5 X 5.0 m) under pesticide lree
conditions.

The pheromene traps were installed near
the experimental plots to monitor the male moth
catches. Thus, pheromone traps were rendered
suitable for monitoring of Helicoverpa moths at
central location, The correlation of trap catches and
larval incidence was estimated as per Verma and
Sankhvan {1993), who reported that pheromaone trap
catch in the {n-13" week best coincided with larval
activity andillerent hosts in the following week (njth.
The dala on weather parameters was procured from
Metcerology Chservatory, T, Panjabrao Deshmukh
Krishi Vidvapeeth, Akola (n-1)" week observations
of standard meteorological weeks were correlated
with larval counts per plant on pigeonpes and
chickpea in the following week (n)"

The supporting data [rom major oilseed
crop, kharif sunflower was also included as it
supperted the hypothesis of host shift over of
Helicoverpa, The study of host preference behavior
by Helicoverpa Torms an important constituent of
this study., The hest selection preference was
estimated on the basis of the larval incidence
intensity,

RESULTS AND DISCUSSION
Seasonal incidence of Helicoverpa in pigeonpea

The Helicoverpa larval population on
pigeonpea (Table 1) was recorded from 42"
meteorological week that increased gradually and
attained a peak in 43" meteorological week with 2.2
larvae plant-'. The larval population then declined
and wus 0.2 larva plant-' in 32° meteorological week
and no Jarval population from 19 meteorclogical week
till maturity of the erop. Extended maturity period by
10-13 days was observed in mediom duration
pigeonpea variely on account of rains in 40%
Meteorological week (67.8 mm) and 46
Meteorological week (97.8 mm). The incidence of
felicoverpa was low to moderate and it attained
ETL in 43, 44™ and 45* meteorological week with

1.4, 2.Gand 2.2 larvae plant-'. Almost steady declining
population pattern was observed, except in 49"
meteorological week may be on account of new flush
induced as a result ot showers in 46™ meteoralogical
week,

Seasonal incidence of Helicoverpa in chickpea

The larval population on chickpea
{Table 1) was recorded from 48* meteorological week
that increased gradually and attained a peak on 27
meteoralogical week with 1.2 larva plant™. The larval
population then declined with no larval population
in 3 meteorological week.

Correlation of weather parameters and larval
ineidence in pigeonpea

[Data in Table 2 reveals simple linear
cotrelation for association of weather paramelters and
Helicoverpa larval counts on pigeonpea. The
maximum temperature (r value = 0.722%%} and
evaporation (r value = 0.830%%) had significantly
positive correlation with the larval population
whereas, morning (r value = - [L896%*) and evening
relative humidity {r vaiuve = - 0.686%*) had
significantly negative correlation with the
Helicoverpa larval counts on pigeonpea. The
findings of Yadava ef af {1991} regarding abundance
of H. armigera during 47— 51" standard weeks and
its sienificant positive correlation with maximunm and
minimum temperatures and significantly negatively
correlalion with relative humidity was in
corroboration with the present findings.

Carrelation of weather parameters and larval
incidence in chickpea

Simple linear correlation was calculated for
association of weather parameters and Helicoverpa
larval counts on chickpea (Table 3), The maximum
temperature (r value = - 0.349%) and evaporation (r
value = - (L.5340%) had significantly negative
correlation with the larval population. Rains in 40®
Meteorological week (67,8 mm) followed by dry spell
may have favoured for larval population build up of
Helicoverpa,

Pheromone trap catches and correlation with
weather parameters

In case of male moth catches in standard
meteorological weeks (Table 4) first peak was
observed in44* metecrological week coinciding with
flowering phase of pigeonpea. There was decline in
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Table 2. Seasonal incidence of Helicoverpa larvae on Pigeonpea and simple linear correlation with weather
parameters,

Trmax I

Tmin 0411 1

ESH 0173 (A8 I

WS 0,360 0710 0063 1

RH-I 0532 0383 D285 0395 I

RE-IT 0354 0678 0749 3% 0702 I

Ev 0841 0.017 0434 0zz0 A0THe £0.512 1

RF 063 072l 0638 0311 0476 0.779 0252 [

RD 003 0.786 070 0482 D430 .80 079 (525 [

Ha 0.722%% 0144 0545 0093 -0.8%6%F  -0.6867% 08307 266 0 0324

rvalue Tmax  Tmin  BSH W3 RH-I RH-1I Ev RF RD Ha

Tmax : Maximum temperature (*C), Tmin : Minimum temperature("C}, BSH : Bright Sunshine Hours, WS : Wind
Speed (knvhr), RH — 1 : Morning Relative Humidity (%), RII— I : Evening Relative Humidity (%), Ev :
Evaporation, RF : Rainfall (muim), RD : Rainy Days, Ha ; Helicoverpa larvae per plant.

Table 3: Scasonal incidence of Heficoverpa larvae on Chickpea and simple linear correlation with weather

parameters
Tmax 1
T min 0323 1
BSH 1121 -0.812 |
W5 0183 0423 504 1
RH -1 008 0321 357 0065 |
RH-II  -(.399 0720 0721 0272 0728 I
Ev 0316 03 0204 0,123 0,825 A.544 1
RF (059 0727 0.338 0115 04044 (L.680 0,210 1
R -0iRs 081 614 0177 0386 0.786 -0.136 0959 I
Ha -0.549% 0470 047 0051 050 -0.024 0540 0229 0310
rvaloe  Tmax T nin BSH WS RH-1 RIE- T Ev RF RD Ha

Tmax ; Maximum lemperature (°C), T min : Minimum temperature("C), BSIH : Bright Sunshine Hours, WS : Wind
Speed {km/hr), RH - 1 : Morming Relative Humidity (%), RH — 11 ; Evening Relative Humidity (%), Ev :
Cvaporation, RF : Rainfall (mm), RT> ; Rainy Days, Ha : Helicoverpa larvae per plant.

the male moths trapped up to 31 meteorclogical
week and again a peak of rrapped moths was recorded
in 3" metcorological week with pigeonpea crop
toweards maturity and chickpea crop in pod formation
stage. The second peak did not translate in higher
incidence on chickpea but was justified in terms of
higher level of incidence on semi rabi pigeonpea in
flowering phase, Thus, the pheromone trap catches
are indicative enough of the larval incidence in the
next meteorological week.

The correlation of weather parameters did

not reveal any significant relation with the
Helicaverpa male moth trap catches in pulses ( Table
5) and suntlower (Table §), Choosang, (1994) also
did not observe any correlations between moth
catches and weather data thus, the results are in line
of the present findings.

Correlation of pheromone trap catches and larval
incidence:

Pheromone trap catches from 40% to 5%
metearological week (Table 3) values were correlated
with Helicoverpa larval counts, The correlation of
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Table 41 Crop phenology, pheromane trap catches and incidence of Helicoverpa larvac on Pigeonpea
(Kharif) and chickpeu (Rabi) 2009-10.

Met Week Crop Stage Pheromone trap Helicoverpa larvae/ Plant
Pigeonpes Chiclipea catches for Pigeonpea  Chickpea Mean
Helicoverpa

A0 WVegetative - 3 00 0.0 00
4 Vegetative - 3 00 0.0 00
43 Flowering - ] 0.4 00 02
43 Flowering Vegetative 1 14 00 0.7
44 Flowering Vegetative I 20 00 [
45 Flwering Vegetative 12 22 Oy 1.1
46 Pod formarion  Vegetative 17 06 00 03
47 Pod formation  Vegetative 12 0t 00 02
48 Pod formation  Flowerine 4 02 02 02
49 Pod formation  Flowern 11 08 02 0.3
=) Pod formation  Flowern 7 04 0t 04
Al Fod formation  Pod farmation 5 02 0.4 ;

2 Pod formation  Pod formation 12 0.2 0z 0z
I Maturity Pod formation 15 0.0 04 0z
2 Maturity Pod formation 12 0.0 12 06
3 Maturity Pod formation n 0.0 10 0.3
4 Maturity Maturity 1 0.0 04 02
5 Maturity Maturity 3 0.0 00 0.0

Table 5: Helicoverpn male moth catches in pheromone trap in pulses based cropping system and simple
linear correlation vith weather parameters,

T max 1

Tmin 0725 1

BSH 047 057 1

W3 <0142 (.41 2% 1

RHI 0845 0.666 (1323 -0222 ]

RHII 0423 0.784 -0.353 D257 0659 1

Ew 0200 D018 0030 0524 0623 0430 1

RF 0019 0477 03330 0202 00467 0646 AL1T7T L

R -0,771 0180 -0.682 0.5347 0742 0,040 1442 {429 |

TC L4 0209 011 246 0006 D090 0,167 0000 aIss
rvalue Ty T min BSH WS EHI RH I Ev Rl Ry TC

T max : Maximum temperature (°C), T min : Minimum temperature(“C), BSH : Bright Sunshine Hours, WS | Wind
Speed (km/hr), RH ~ T Morning Relative Humidity (%), RH — 1T : Evening Relative Humidity (%), Ev
Lvaporation, RF : Rainfall (tvm), RD : Rainy Days, Ha : Helicoverpa larvae per plant. TC : Pheromone trap
carches of Helicoverpa,
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pheramone trap catches with the larval population
in peak incidence period shows significantly positive
correlation in pigeonpea (r value = 0.570%) as well as
chickpea, though statistically not significant {r value
=230 alp = 0.05.

Higher incidence of Helicoverpa on semi
Rabi pigenpea in flowering while the chickpea
attained pod maturity justifies the absence of strang
carrelation of pheremane trap catches with larval
incidence on chickpea. Gupta ef af., 2002 reported
insignificant (p=0.03) coefficient of correlation
between the mean larval count on chickpea and
weekly catch data in light and pheromone traps
attributed it to the polyphageus nature of the pest,
Though, on average larval counts plant-' basis
(pigecnpea and chickpea) had strong positive
correlation with pheromane trap catches (r value =
0.502%).

Seasonal incidence and correlations trends of £,
armigera on Sunflower

The data on incidence of Helicoverpa
armigera on kharil sunflower {Table 7) was recorded
in hlseeds Besearch Unie field. The pheromene trap
catches of male meths and weather parameters had
weak correlation pattern with Jarval incidence
(Table &),

The increase in larval population during
Mowering stage clearly indicates the preference of
Helicoverpa towards sunflower in flowsring stage,
Similar trend of higher ovipostion and larval
abundance was reported by Ravi er al, (2003),

Host behaviour

The study of host preference behavior by
Helicoverpa forms an important constituent of this
study, The host selection preference was estimated
on the basis of the larval incidence intensity. Tt can
be inferred from the present study thatl the host
preference of Helicoverpa was pigeonpea>
sunflower> chickpea™ mungbean and urdbean in the
descending order. The larval incidence especially in
the flowering phase of different crops has strong
correlation pattern, on the contrary it do not show
consistent correlation trends with crops, weather
parameters and even the pheromone trap catches.

The major external stimuli for incidence of
Helicoverpa armigera is the flowering in host plants
which incline the moths for oviposition. Hopper
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(1981 reported that the flowering acts as a long range
distance artractants. Firempong and Zalucki
{1989 reported that the presence of flowers greatly
increased a plant’s attractiveness (o oviposition.
MNon-hosts, on which larvae did not survive, were
readily oviposited on when offered in lower along
with known hosts not in flower, support the
hypothesis and inferences of the present study.

Association of larval incidence and crop phenology

The Helicoverpa larval population build up
pattern in pigeonpes was as per the crop phenology
{Table ). Broadly, the incidence was highly
correlated with buds and flowering phase of
pigeonpea as comparad to pod formation. Towards
maturity, no population was abserved on pigeonpea.
[ata on similar lines is reported by Rac e o/ (2001)
about the higher incidence of pod borer on pizeon
pea in flowering slage.

O account of raing in 40" Meteorological
week (67,8 mimn), the sowing was delayed in chickpea.
In case of chickpea, the vegetative stage had literally
no Helicoverpa infestation. There was slight
increase in the Helicoverpa larval counts from
flowering stage and it crossed ETL only during pod
formation staze { 2™ meteorological week).

First peak of larval incidence of Helicoverpa
was observed in 36-40" meteorological week, next
peak was recorded during 42-45" meteorological week
and third peak was recorded in 5 1-03 meteorological
week. The first peak was associated with flowering
stage in kharif sunflower, second peak was correlated
with flewering in pigeonpea, whereas, third peak had
influence of pod formation stage of chickpea. Also,
the higher percentage of pod borer damage in semi
rabi pigeonpea crop is indicative of the fact that the
Helieoverpa incidence was higher on semi rabi
pigeonpea crop in the later phase,

Shift in host

Helicoverpa compietes 5-0 generations in
a year. In case of pulses the Helicoverpa larval
incidence (Table 6) was observed firstly on
mungbean and urdbean in pod formation stage (Data
net inclided) while, the pigeonpea crop was in the
vegetative phase, indicating the preference of
noctuid towards fruiting bodies with higher protein
content. While the incidence on mungbean and
urdbean was low to moderate, the incidence on
sunflower was on the hizher side indicating higher
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Table 6: Crop phenology based shift in incidence of Helicoverpa larvae from Pigeonpes (Kharif) to chickpes
{Rabi) 2009-10,

Crop Stage Helicoverpa larvae/ Plant

Met. Week Sunflower Met, Week  Pigeonpea  Met. Week  Chickpea  Sunflower PigeonpeaChickpen

30-34 Vegetative 40 —4| Megelative 43-47 Wegetative - - -
35 Star Bl 4245 Floweing 48 - 30 Flowging - o +
Fi-dl Floweing  46-52  Podformation 51-03  Pod formation ++ + ++
41-42 Matority 01 -05 Maturity 04 - 05 Maturity + - +

+: Presence and intensity of Helicoverpa larval incidence and -: Absence of larval incidence

Table: 7- Seasonal incidence of Helicoverpa on sunflower erop Variety — Modern in kharif 2009-10,

Met. Week  Temp Temp RH-1 RH-1I  RFmm Trap Larva/  Crop Phenology
(Vax} (Min) catches plant

M 328 28 Fil 4% 00 0 0 Wiegetative

35 3l 138 ] 73 657 0 0 Star bud stage

3 302 PER el o8 29 2 0 Flowering

37 03 253 90 o7 302 3 0 Flowering

38 32 229 ) 4z 00 2 0 Flowering

k] 352 228 31 34 21 o Il Flowering

E| 343 24.3 5 40 6.8 i} 16 Flowering

4] 322 237 o 0 G748 2 12 Maturity

42 329 168 (] EX) 0.0 3 0 Maturity

Table8: Heficoverpa larval incidence and male moth pheromone trap catches in sunflower and simple
linear correlation with weather parameters.

Ha 1

het. Week 0.544 1

RF 0,123 -023 1

RH-1 03e 0003 0.508 1

RH-11 0234 41535 0654 0.625 1

T Moz 0619 N448 (15 0743 -0.837 I

T Min 0.325 -0.509 0093 0424 0.3% LG |

TC <0399 0.380 -0.007 (575 0047 0456 .327 1
rvalue Ha Met Week R¥ RH-1 RH-1T T Max TM™in TC

T max : Maximum temperature (°C), T min : Minimum temperature(°C), RH - | : Morning Relative Humidity (%),
RH - [1: Evening Relative Humidity (%), RF : Rainfall (mm), Ha : Helicoverpa larvae per plant. TC : Pheromone
trap catches of Helicoverpa.
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pheromone trap catches with the larval population
in peak incidence period shows significantly positive
correlation in pigeonpea (r value = 0.570%) as well as
chickpes, though statistically not significant {r vahe
=0,230)at p= 0,05,

Higher incidence of Helicoverpa on semi
Rabi pigenpea in flowering while the chickpea
attained pod maturity justifies the absence of strong
correlation of pheromone trap catches with larval
incidence on chickpea. Gupta er af,, 2002 reported
insignificant (p=0.035) coefficient of correlation
berwseen the mean larval count on chickpea and
weekly caich data in light and pheromone traps
altributed it to the polvphagous nature of the pest.
Though, on average larval coums plant-' basis
(plgeanpea and chickpea) had strong positive
correlation with pheromone trap catches (r value =
0.502%),

Seasonal incidence and correlations trends of H.
armigere on Sunflower

The data on incidence of Helicaverpa
armigera on kharif sunflower (Table 7) was recorded
in Oilseeds Research Unil [ield, The pheromone trap
catches of male moths and weather parameters had
weak correlation pattern with larval incidence
(Table &).

The increase in larval population during
Nowering stage clearly indicates the preference of
felicoverpa lowards sunflower in flowering stage.
Similar trend of higher evipostion and larval
abundance was reported by Ravi e al., (2005),

Host behaviour

The study of host preference behavior by
Helicoverpa forms an impartant constituent of this
study. The host selection preference was estimated
on the basis of the larval incidence intensity, 1t can
be inferred from the present study that the host
preference of felicoverpa was pigeonpea>
sunflower> chickpeas munghean and urdbean in the
descending order. The larval incidence especially in
the flowering phase of different crops has strong
correlation pattern, on the contrary it do not show
consistent correlation trends with crops, weather
parameters and even the pheromone trap catches.

The major external stimuli for incidence of
Helicoverpa armigera is the flowering in host plants
which incline the moths for oviposition. Hopper

266

(198 1y reported that the flowering acts as a long range
distance attractants. Firempong and Zalucki
(1989 reporied that the presence of flowers greatly
increased a plant’s attractiveness to oviposition,
Mon-hosts, on which larvae did not survive, were
readily oviposited on when offered in flower along
with known hosts not in flower, support the
hypothesis and inferences of the present study.

Association ol larval incidence and crop phenology

The Heficoverpa larval population build up
pattern in pigeonpea was as per the crop phenology
{Tahle 4. Broadly, the incidence was highly
correlated with buds and flowering phase of
pizeonpea as compared to pod formation, Towards
maturity, no population was observed on pigennpea.
Data on similar lines is reported by Rao ef af (2001)
about the higher incidenze of pod borer on pigeon
pea in flowering stage.

On account of rains in 40% Meteorological
week (6578 mm), the sowing was delayed in chickpea,
i case of chickpea, the vegetative stage had literally
no felicoverpa infestation. There was slight
increase in the Helicoverpa larval counts from
flowering slage and it crossed ETL only during pod
formation stage (2™ meteorological week).

First peak of larval incidence of Helicoverpa
was ohserved in 36-40% meteorological week, next
peak was recorded during 42-45" meteorological week
and third peak was recorded in 51-03" meteorclogical
week, The first peak was associated with flowering
stage in kharif sunllower, second peak was correlated
with flowering in pigeonpea, whereas, third peak had
influence of pod formarion stage of chickpea. Also,
the higher percentage of pod borer damage in semi
rabi pigeonpea crop is indicative of the fact that the
Helicoverpa incidence was higher on semi rabi
pigeonpea crop in the later phase.

Shiflt in host

Helicoverpa completes 5-6 generations in
a vear. In case of pulses the Nelicoverpa larval
incidence {Table 6) was observed firstly on
munghean and urdhean in pod formation stage (Data
not included) while, the pigeonpea crop was in the
vegetative phase, indicating the preference of
noctuid towards fruiting bodies with higher protein
conteni, While the incidence on mungbean and
ardbean was low to moderate, the incidence on
sunflower was on the higher side indicatling higher
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Table 6:  Crop phenology based shift in incidence of Heticoverpa larvae from Pigeonpea (Kharif) to chickpen
(Rabi) 2009-10.

Crop Stage Helicoverpa larvae/ Plant

Met, Week Sunflower Met. Week  Pigeonpea  Met, Week  Chickpea  Sunflower PigeonpeaChickpea

30-24 Vegetative 40 -4 Vegetative 43 -47 WVegetative - - -
ia Star Bud 42 - 43 Floweing 48 - 50 Floweing E ++ -
3-40 Floweing 46 - 52 Pod larmation 51-03  Pod formation 4+ - 4
41-42 Maturity 01 - 03 Maturily 04 - 05 Maturity + = +

=i Presence and intensity of Helicaverpa larval incidence and - Absence of larval incidence

Table: 7 -Seasonal incidence of Helicoverpa on sunflower crop Yariety — Modern in kharif 2009-10.

Met. Week  Temp Temp RH-I RH-I  RFoun Trap Larva/  Crop Phenology
(vlax) (Min) calehes plant
i 328 249 i 49 00 ] 0 WVegetative
5 3Lt 228 G4 T3 63,7 0 0 Star bud stage
360 302 235 41 8 29 2 0 Flirwering
37 303 233 a3 &7 302 3 0 Flowering
38 sz 229 &3 4z 00 2 0 Flowering
i 352 228 8l 3 L1 i 1.1 Flowering
A0 343 245 &3 9 6.8 i |6 Flowering
4] 322 37 @) o) 678 2 12 huturity
42 329 19.5 il k] 040 3 0 Maturity

Table8: Helicoverpa larval incidence and male moth pheromaone trap catches in suntlower and simple
linear correlation with weather parameters,

Ha 1

Met, Week 0544 1

RF 123 AL023 |

RH-1 0316 0.093 0.398 1

RH-TI <0234 4.335 0.654 025 1

T Ilax 0619 {1448 1415 0.743 (L8357 1

T Min N325 0509 0095 1424 0394 0016 1

pis -0.399 0.380 0007 0.575 0.7 04486 .327 1
rvalue Ha et Week RF RH-1 RIL-11 T Max TMin  TC

T mix : Maximum temperature (*C), T min; Minimum temperature('C), RH— [ Morning Relative Humidity (%),
RH—[1: Evening Relative Humidity (%), RT : Rainfall (mm), Ha ; Helicoverpa larvae per plant. TC : Pheromane
trap catches of Helicoverpa.
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preference for sunflower in flowering phase and shifl
aver in population after sunflower maturity 1o
pizeonped. This shift over can be inferred from no
larval population on sunflower in42™ meteorclogical
week to higher incidence on pigeonpea in flowering
phase (487 meteorological week).

Higher incidence of pod borer on
pigeonpea in flowering and early pod formation
stage was observed from 427 1o 43" meteorological
week with apparently no incidence on chickpea, the
later being in vegetative phase. There was gradual
decrease in larval counts on pigeonpea from 46" 1o
52 meteorological week whereas, chickpea in
Howering phase had reverse rend. Gradual increase
in Helicoverpa incidence on chickpea was observed
in pod formation while pigeonpes towards maturicy
had no incidence. Mundiwale e of (1978) reported
migrating pattern of /. armigera from sunflower Lo
cotton which supports the present findings.
Venugopal Rao e of (1992) reported shift in £
armigera population from munghean 1o cotton and
towards pigeonpea and chickpea in later phase
supporting the findings of present studics.

At the same phase the semi rabi pigeonpea
sowned in second fortnight of Seprember (Data not
incluced) had higher Helicoverpa incidence which
fallz in line with the findings of Firempong and
Zalueki (1990 veported positive influence of Nowers
presence on account of its increased attractivensss
m oviposition by i wreigera.

There is evident shift in larval counts per
plant from pigeonpea to chickpea as the former crop
wiis towards maturity stage and the chickpea being
maore luerative option. Also, higher level of per cent
pod damage in semi rabl pigeonpea plots is indicative
of the fact that the flowering and early pod lormation
stage received more incidence as compared Lo
maturing pods of the pigeonpea. There seems to be
a pattern of Helicoverpa shift in pulses from
mimgbean and urdbeans W pigeonpea and towards
chickpea in later phase with initial population built
up from kharif sunflower, Even the semi rabi pigeonea
in flowering phase was more attractve 1o
Helicoverpa as comparad to chickpea towards pod
farmation or maturity. Cverall pigeanpea was the
mest preferred host amongst the pulses. Sunilar type
of results were reporied by Ramnath er ol {1992).

Management

268

The management strategies presently in
use seldom address the issue of behavioural
manipulation methods for the management of
Helicaverpa armigera bul concentrates on use of
transgenic crops, conventional host plant resistance,
and use of pesticides on a large scale (While e af,
19963, A considerable potential exists for the
manipulation of cropping systems to incorporate
diversionary hosts (a trap crop), thus maximising
the difficulty of Heficoverpa populations mvading
valuable crops, and providing refuges for beneficial
organisms (Fitt, 198%). On similar lines possibility of
utilization of semi rabi pigeonpea as a trap crop for
chickpea can help in behavioural manipulation and
management of the pest. Also, calendar based
management strategy of Helicoverpa targeting the
figher incidence in owering phase can certainly
reduce the cost of plant protection and improve the
level of management.
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Evaluation of Insecticides Against Pink Bollworm

P.R. Zanwar', D.G. More®, Y.R. Sabl¢®, 8.J. Chavan' and G .A . Yadav®

ABSTRACT

Popular insceticides wsed in cottan ecosystem werg evaluated against pink bollowrm during, Kb 2006

2007 at Cotlon Research Station, Nanded, Mabarashtra, The experiment was Taid- out in RED with varie

: PHH-

316 and replicated thrice with seven treatments. Twenty green bolls were split open and observed for pink

F

[

The lowest per cent of green boll damage,
open boll damage and higher yields were recorded in
thiodicarh 73 SP (@ 750 g a. i ha !, The next offective
treatments were lambdacyhalothrin, profenofos,
cypermethrin and chlorpyriphos,

Cottan is an important fibre crop ef global
significance, cultivated in more than seventy
countries. Itis an important raw material for the Indian
rextile industry and plays a key role in the national
geonomy i terms of both employinent generation
and foreign exchange earnings.

In Indiz, the ares under cotton crop is 9.60
millicon hectare with production of 310 Jakh bales and
the productivity is 555 kg linl ha” as against the
world average of 794 kg lint ha' (Anonymous, ZD08).
Insect pest attack is the most serious limiting variable
in the successful cultivation of cotton crop (Agarwal,
1978). Cotton jassids, white(lies, aphids, thrips and
three bolloworms are serious pests which cause 30
o 60 per cent loss in seed cotton {Dhawan ef af,
19987, Among Lthe bollworms, the pink bollworm,
Pectinophora gossyiella saundersm activity has
hecome more pronounced in the recent ast. It is ene
of the most destructive and serious pests of cotton,
The pest activity was reported to be continouing
even after harver causing upto 35 per cent yield loss,
while country” loss due tir this pest was estimarted at
(335 metric tones of lint worth Rs, 1,216 million
{Agarwal and Katiyar, 1979} The insccticides sprayed
for the control of other bollworms, notabley American
ballowrm are Tound to be inadequate to suppress the
pmk bollworm incidence.

The present investigation was undertaken
with a view Lo study the relative bio-efficacy of
popular insecticides against pink bolbwerm.

bodlowr larvac on [0 125 and 135 days after sowing. The lowest incidence of §.33 pink bellworm larvag 207
15 was ebserved in thivdicarn 73 SPE 750 gai ha' L The next best treatmel lambda-cyhalathrin 3 EC @
v i bt recorded |11 larvae 20° green bolls which was at par with the treatment thigdisarb.

MATERIAL AND METHODS

A field experiment was conducted at Cotton
Research Sration, Nanded during 2006-07 with seven
treatments replicated thrice in RBD, The Collon
hybrid PHH-316 was sown at 60 x 60 cm spacing
under rainfed condition. Spraying of insecticide
treatments was commenced when the pink bollwarm
{PBW) infestation reached the econmic threshold
level (ETL) of 10 per cent incidence on fruiting bodies.

For recording PBW incidence, five planls
were selected at random from each treatment and the
abservations on green boll damage, loculii damage
green bolls and PBW larvae in 20 green bolls were
recorded 110, 125 and 140 days after sowing {DAS)
ﬂnd [TEEANS WETE Wi !Tk_L‘.El aul.

Observations on open boll demage and
locule damage were recorded al harvest and
percentages were worked oul, The seed cotton yield
was recorded plot-wise in separate pickings and
worked out as g ha'. The experimental data were
subjected to stalistical analysis.

RESULTS AND DISCUSSION

The data persented in Table 1 indicated
significant differnt among the insecticide treatments
inreducing pink bollworm incidence and increasing
the seed colton yield,

PBW larvae 20 green bolls !

The data indicated that the mean number of
PEW larvae 207" green bolls varied from 0.33 10 2,89
in all the treatments including control. The least
incidence of PBW larvae (.33 lavae 20°' green balls)
wis observed in thiodicarb G 750 g a.i. ha' which
was follwed by & = eyhalothrin @ 23 ga 4. ha' (.11

I, Assistant Entomologist, 2 & 3. Senior Res, Asstt and 4 & 5. Research Associates, Cotton Research Station,
2

Manded
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Evaluation of Insecticides against Pink Bollworm

PEW larvae 207 grecn bolls), Both these treatments
were al par with each other. The next treatments in
order of relative efficacy were by permethrim @ 120 ¢
a. i. ha'!, profenafos @ 500 g a i. ha' and
chloropyriphos @ 500 g a i. ba' in which 1.33, 1.78
and 2.00 PBW larvae 20" green bolls were observe,
respectively and all of these treatments were found
at par with each other.

Per cent green boll damge

The lovwest per cent green boll damage was
recorded in thindicarb (@ 730 g a & ha' (1.11 %),
[Lwas followed by cypermethrim I0EC @ 120 g a b
ha' and L-cyhalothrin (@ 25 g a i ha' in which the
green boll damage was 4.44 per cent and 3.33 per
cent, respectively. Maximum per cent green holl
damage (8,89%) was observed in untreated contral
plot.

Percent locule damage in green bolls

The results ofmean loculii damage in green
bolls indicated that the treatment thiodicarb @ 730 g
a i. her! was found to be the most effective against
pink bollworm by recording lowest damage of 0.42
per cent and was found at par with cypermethrin, .-
cyhalothrin and profenotos in which 1.67, 1.40 and
2.23 per cent loculii damage was recorded.

Good opened bolls 5 plants ™

Though, the differences found were non
significant, the treatment thiodicarb @ 750 g a i,
ha' recorded the highest o/ 121.67 good opened bolls
3 plants’!, followed by h-cvhalothrin @ 25 ga i, ha!
which recorde 112 good opened bolls 3 plants'. The
lowest of 45.33 good opened bolls 5 plants ' were
observe in control plot.

Bad opened bolls 5 plants '

Maximum of 19.33 bad opened bolls 5
plants! were observed in the untreated control
whereas the last bad opened bolls (1433 3 plans™)
were observed in profenafos @ 500 gai ha', All the
treatments includ in untreated control found at par
with cach other for this parameter,

Open bolldamage

The treatments thiodicarb @ 750 g & i, ha*
was found most effective by recording least open
boll damage (7.28 %), followed by L-cyhalothrim @
25 gai ha ' which recorded 9.91 per cent open holl
damage, The next best tremtments in order to
effectiveness were profenofos @ 500 gai ha- (11.00

3

o), cypermethrin @ 120 g a i. ha ** {11.65%) and
quinalpohos @ 300 2ai ha' (12.71%8). Maximum of
15.93 per cent open boll damage was observed in the
untreated control,

Locule damage

The treatment with thiodicarb @ 750 za i,
ha' proved 1 be highly effective in pink bollworm
management by recording least locule damage locule
damage of 3.90 per cent and was ar par with -
cyhalothrin @ 23 ga i. ha 7 which recorded 5,25 per
cent locule damage. The next promising treatments
were cyhalothrim @ 120 ga i ha'! |, profenofos @ 500
g a b ba', quinalphos @ 500 g 2 i. ha - and
chloropyriphos @ 500 ¢ a i. ha' which were at par
with each other by recording 5.93,6,13,6.63 and 7.08
per cent locule damage.

LEffect on seed cotton vield

All the insecticide treatments recorded
significantly higher seed cotton yield in the range of
10.07 to 1600 g ha' than that of untreated control
(7.87 g ha'). The treatmenhrt with was at par with @
500 g a i ha' recorded the highest seed cotton vield
of 16.00 g ha* which was at par with -cyhalothrim 3
EC @ 25 gai ha' (14.07 g ha'). The next best
treatments in the order of effectivencss were
cypermethrin 25 EC @ 120 gai. ha'! and profenolos
2 EC @ 500 gai ha’ in which seed eotton yield of
12.60 and 11,00 q ha was obtained, respectively,

It clearly indicates effectiveness of insecide
treatment in contrelling bollworm of cotton which
results in higher seed cotton vield.

Bioefficacy of L-cyvhalothrin, thiodicarh and
profenofos against pink bollworm on cotton was
reportedby several workers. Vadodaria er o, (2000)
abserved that profenofos 50 EC @ 1000 g a i hat
and thiodicarb 75 WP @ 750 g a i. ha' was found
effective in reducing damage to squares, bolls and
ocules and thereby producing higher seed cotion
yield Lavekar (2001) reported that h-cyhalothrin SEC
@ 15and 20 gai ha' and profenofos S0EC @ gai
ha! were most effective in controlling bolbworms and
recorded higher seed cotton vield, Kalaiselvi et o/,
{2006) reported that J-cyhalothrin 5 €S formulation
@ 20,25 and 30 g a1, ha'' was Tound to be effective
in reducing the cotton bollworm incidence, The
present findings are in conformity with the reports
on effectiveness of A-cyhalothrin 5 EC, profencfos
50 EC and thiedicarh 75 WP against bollworms as
reported by Martin ef af, (1988), Gopala Swamy ef ol
{20007 and Patil er af. (2004),
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Land Utilization and Cropping Pattern Followed by the Farmers Those
Committed Suicide in Vidarbha Region

N. M. Kale

ABSTRACT
Majority of arca under cultivation was concentrated under rainfed condition and a negligible arca was
nbscrved under irrigation, Rabi cropping and horticultural crops. Majority of the victim's households had taken
only single rainfed crops during Kharil season and probally having the greater risk of yield uncertainty due to
monsoon vagarics. Low production and productivity of almost all crops was recorded by suicide vietims of
Vidarpha, This was duc to rainfed farming coupled with repeated crop failure. The monsoon vagaries were
lamead for crop fatlures. Lack of remunerative prices inmarket for obtained produce was alse recorded and found

closely linked with farmer's distress in Vidarbha reglon of Maharashtra,

Farmers' suicide has become a major issue
of our time, even though beth state and central
sovernments tricd 1o sweep the crisis. This is now
public policy concern and has been scholarly
attention. As per Government record, total 50346
farmers, committed suicide during 2001 to 2008 in
suicide kit six districts of Yidarbha, where PM's
Package is going 1o implement. These districts are
Yavatmal, Buldana, Amravat, Akola, Washim from
Amravati revenue division and Wardha from Magpur
revenue division. Durkhem (2002) pointed that the
neurobiological and socic-economic dimensions of
risk factors are responsible for committing suicids
but the intersection of these two sets where the
relative risk ofcommilting suicide is hizher.

Suicide is a complex and multifaceted
phenomenen, Some important correlales can be
identified either in the neurobiologi-cal domain
[Mann 2002] or in the socio-economic domain
(Durkheini 2002 (18977], The former are predisposing
in nature. They are internal factors that exist in the
individual. All those identified with these factors do
not commit suicide. The presence of additional
factors that are external to the individual becomes
crucial. This takes us to the socin-economic
factors that are precipitating in nature — they can
act as a trigger. These can be either systemic or
idiosyneratic. The current research exercise identifies
the land use pattern, cropping pattern and
productivity of victims' houscholds lrom last two
wvears of incidence because all these factors
contribute direetly 1o gross income and social web
ol the farmer.

MATERIAL AND METHODS

The study was conducted in highly suicide
concentrated six districts of Vidarbha namely
Yavatmal, Washim, Buldana, Akola, Amravati and
Wardha by conducting field survey with exploratory
design of social research. In this study the
respondents were the houscholds of selected
vietims, those who committed suicide during January
2006 to December 2006 and had been declared as
legal victims. [n all, 200 legal victims® households
constituted the sample of the study. Victims were
selected with the help of proportionate randem
sampling method, which covered 178 villages and
34 rahsils of six districts. As suicide is a sensitive
social issue and thus the investigation has to he
made with very guarded and careful manner, and
without hurting the sentiments of the family, Data
were collected by personal interview method with
the help of structured interview schedule.

RESULTS AND DISCUSSION

Production and productivity of farm crops
have direct relation with annual gross income of an
individual farmer. In present study, it was assumed
that in most of the deceased farmers heavy losses
were occurred in annual gross income due to low
productivity or crop failures during preceding years,
due to monsoon vagaries and absence of nrigation
facilities, Hence, productivity of different crops,
grown by the victim’s households during 2004-2005
and 2005-2006 has been studied.

Associate Professor, Department of Extension Education, Dr. PDICY, Akola
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Belore exploring the productivity of the
selected houscholds, it is quite essential o
undersiand the information ahout the land utilization
pattern and cropping pallern of the selected victims.

Land Utilization Pattern

The land utilization patiern indicates the
area of land actually utilized by the selected
households for different purposes and under
different type of cultivation like crop production,
rainfed or irrigated, double or multiple cropping, etc.
The land utilization of selected victim's households
during 2005-2006 has been presented in Tabde 1, From
Table 1, it is observed that the net sown area to total
land-holding area was 98,18 per cent, while fallow
land was only [.82 per cent. Wkhile studving land
ulilization pattern of selected victims il was
surprisingly noted that 88.56 per cent of total land
holding area were observed under rainfed condition.
Whereas, the contribution of irrigated area was noted
asnegligible Le. 9.03 per cent arca under seasonable
and 0.39 per cent area under anmual irrigation, The
percentage of irvigated area was observed (o be
negligible among the selected households and henee
cropping intensity was only 105.00 per cent.

The area sown more than ence was noted
only 8.68 per cent of total land holding area. [t might
be due to absence of irrigation facilities that restricted
the respondents from double and triple cropping.

Crapping pattern

Cropping paitern of selected victims'
household during the year 2004-20035 and 2003-2006

has been worked out in terms of percentage share of

individual crops in gross cropped area and presented
it Table 2.

An examination of data presented in Table
2 shows that Kkarif collon and soybean crops
dominated the cropping pattern of selected
househelds, The proportion of area under Khari
cotton and sovbean was 41.89 per cent and 2251
per cent, respectively during the year 2004-2005.
While the proportion of arca under Kharif cottan
was decreased in 20052006 by 5.35 per cent, whereas
the area under sovbean was slightly increased by
L U7 per cent during 2005-2006. The data also point
oul that although overall cotton area was decreased
by 535 per cent during 2003-2006, but urea under Bt
cotton was increased by 2.64 per cent over previous
vedr,

Next to cotton and soybean nearly equal
proportion of area (nearly [0.00 %) under Jmear crop
wits observed, followed by T (approximately 6.00
to 8.00 ). Whereas share of Ldid, Mung, Maize
added a negligible area in total gross cropped area
during hoth the years,

The proportion of total area under Khari
cropswas 95,15 and 91,60 per cent during 2004-2005
and 2003-2000, respectively. While the area under
Rabi crop was very meager (1.79 %) during the vear
2004-2005, it might be due to drought vear and the
same was slightlv increased by 3.57 percent in next
vear i.e. during 2003-2006. The share of horticuloural
crops was also negligible (nearly 3,00%) during both
the years in total gross cropped area.

Thus it could be concluded that over 70.00
per cent area was cultivated by taking only rainfed

Table 1: Land utilization pattern of selected victims® households (2005-06)

SN, Particulars Total areain ha. Average areain ha. household”
L Total land holding 439,19 (100.00) 220
2 Total fallow land 80018 0
3 Total net sownd cultivated area 431199818 216
4, Total irrigated area (annual) 2060059 001
5, Total irrigated area (seasonal) 3064 (9.03) 020
&, Tatal rain fad area 388.95(88.36) 1.94
7. Total area sown mare than once 38.10(8.68) 0.19
8. Total gross cropped area{Area under

Kharyl, Rabi, Summer and Horticultural crops) - 453,64 (103.29) 227
9, Cropping intensity (%) 10500 %

{Figures in parenthesis indicate the percentage to total land holding.)
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Table 2 :Cropping pattern of selected victims® households during 2004-03 and 2005-06

SN Particulars Area in ha,2004-05 Areain ha 2005-06
AL Kharifl

I Cotton 8324 (41.85) 165.80 (36.34)
i) Bt. cotton 540(1.92) 20070 (4.56)
11y Nan Bt cotton 174.54 (39.97) 145.10{31.98)

2 Soyabean [42.20 (32.31) 153.60 (33.68)

3 Jowar 4230 (9.67) 42.64(9 40)

4, Tur 30.30(6.93) 35.00(7.72)

5 Mung T30016T) BANCLA)

B, Lilid 5.50(1.26) 4,800 1.06)

T Maize 22060.50) S001.26)

8. Sunflower 160036} —

9, il 0A40(0.09) s

10. Groundnut - 0.400.09)

I. Sugar-canc 1.2000.27) 1.2000.26)
Total Khary 416.24(93.15) 415 54(91.60)
B. Rabi

12, Wheat 2.00(0.46) L1.70(2.58)

13, Gram 52001.19) 8.70(1.92)

14, Onion 0.60(0.14) | 60(033)

15, Safflower — 2.3000.51)
Total Rabi TARO1.T) 2430536)
C. Horticultural crops

16, Orange (mandarin} 10.80{2.47) 10.80(2.38)

7. Flariculture 1400.32) 1.AD031)

18. Vepetables 12000.27) 160035}
Total Horticultural crops 13.40(3.06) 13.8003.04)
Gross cropped avea 43744 (100,007 455,64 (100.00)

(Fizures in parenthesis indicate the percentage to total gross crapped area.)

colton and soyabean crops in Khar{f season, by
selected deceased farmers. While a negligible area
was under Rabi and horticultural crops, it might be
due to lack of irrigation facilities.

Productivity

Productivity refers to the agricultural
production per unitarea. The average crops yield of
victims' households in q /ha during 2004-2005 and
20105-2006 has been computed along with number of
households who cultivated that particular crops and
has been presented at a glance in Table 3.

It is quite evident from Table 3 that the
average productivity of all crops during 2004-2003
was very low, it might be due to the drought year,

The individual crop wise productivity of the victims®
household in terms of vield in g/ha during the year
2004-2005 and minimum and maximum expected vield
level of respective crops under rainfed condition as
per the recommendations published in Krushi
Samwadini 2007 by Dr, Panjabrao Deshmukh Krishi
Widyapeeth, Akola were presented in bracket as
Cotton: 2,39 g ha! (7 to 15 q ha"), Soybean: 3.17 q
ha (15-25 gha''), Jowar : 4.63 qha'! (35-30 q ha'),
Tur: 196 q ha! (8-15 qha), Mung 223 qha! (6-
12 ha')and in Udid : 1.50 q ha' (8 -12 q ha'').

During 2005-2006 yields were: Cotton: 4.38
q ha't, Soybean: 6.42 g ha'', Jowar: 7.85 q ha!, T
5.86 q ha', Mung: 1,67 g ha' and in Udid: 3.59 q
ha*.
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Table 3: Average P

roductivity of major crops of selected victims’ hauseholds during 2004-05 and 2005-06

S.N. Crops No. of houscholds

taken crop

Areain ha, Production in q. Produetivity

q. ha.

2004-05  2(05-06  2004-05 200506 2004-05 2005-062004-05 2005-06

L Cotton({Bt.&non Br) 126(63)  129(64,50)

il Btcollon S50 2001000

i) Nen Bteotion 121(80.50) 109(54.50)
2 Soyhean 93(46.30) 100730100
3 Jowar G3(34.00) 83400
4. Tr S6(28.000  3929.50)
5 Mung L3730 13(6.50%
& Lidicl 1 20600 113,50

18324 6580 TED TI6T00 239 4.38
840 20,70 200 12300 381 5094
174.84 500 40580 60370 232 416
4220 15360 45100 OEGS0 307 £.42
4230 4264 19570 33480 463 185
3030 3500 ¥935 2516 19 586
T30 f.di) 17,00 107 233 1.67
3.50 480 8.25 1725 1.30 359

(Figures in parenthesis indicate (he pereentage o total vietim’s households.)

The data also indicated that, area under Rt
cotton was increased during 2005-2006 than previous
vedr. Secondly, average vield of Bt cotton was hi ey
as comparad to non-13t cotton.

Thus., & perusal of the results cancluded
that almost in all crops productivity was very low
during 2004-2005 whereas, for the vear 2005-2006
praductivity was more than the vear 2004-2005 but it
wits quite less than even minimum expected vield
level in almost all crops, Hence, here lower
production and productivity on the farms of the
victims have been proved as one of the causes of
farmers’ suicide in Vidarbha region. At Le time of
data collection, the most of the family members of
the deceased farmer suggested lor remimerative
prices to their farm produce and creation of irrigation
facilities as the important measures to be taken by
the policy makers 1o prevent the recurrence of suicide
tragedies. As per the group diseussion with farmers
agriculture is no longer a profitable enterprise in
Vidarbha; income from erop eultivation is not enough
to meet the anmual cultivation expenditure.

The above findings are in conlormity with
the findings of Assadi {1998) that heavy Josses
incurred by victims due to crap failure. Deshpande
(2002) also chserved the lower production and
productivity on victims' farms in Karnataka,

CONCLUSION
The agrarien crisis and farmers” suicide in

Vidarbha region of Maharashtra are closely linked

7,
e

b
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-]

to low productivity of almost all crops due to rainfed
farming of Vidarbha, The cropping pattern of the
selecled deceased farmers was dominated by Kharif’
Cotton and Soybearn crops. While a negligible area
was observed under Bubi and horticultural crops
dueto tack of irrigation facilities. In such ascenario,
for increasing the production and productivity of all
crops there is a need to provide high quality seeds
to the farmers, timely credit, better urigation facilities,
better extension services, hetter prices [or their
produce and invalve the farmers in subsidiary
occupation with farming to support their livelihood.
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Comparative Economies of Soybean Based Cropping Sequence in
Eastern Vidarbha Zone

§. N. Potkile', A. A, Choudhary®, M. 8, Dandge® and M. H. Ramteke?

ABSTRACT

There is a substgniial change in the cropping pattern in Nagpur and Chandreapur districts of Eastern
Vidarbha Zone, Soxbean has attained important posilion in the cropping pattern of the area. In an attempt w
: PPNE

increase the net profis per unit

area with limited frrigation facility, four soybean based Cropping sequences werk

stidicd during 2004-2005 by diversification of the existing cropping sysiem {soybuan- chickpea} by introdueing

non-conventional rajmash in place of chickpea, and by intensification of the existing and the diversilied eropping

system by ingorporalion of vegetable crop,
diversified intensive
sustem {soybean- chickpea- spinach).

In country like Tndia, agriculture sector have
great impacl an the per capita income as it
contributes the major share of the income and plays
wit important role in raising the living standard.
Adeption of medified cropping sequence, suited to
{he technological changes, is also an important tactor
for augmenting growth of agriculture. An attempt
has been made to find out the scope for
diversification of the existing soybean- chickpea
cropping system o soybean- rajmash sequence and
intensification of these existing and diversified
swstems by introducing spinach as vezelable crop
in these sequenges as soybean- chickpea- spinach
and soyhean- rajmash- spinach, respectively, in
Nagpur and Chandrapur districts of Eastern Vidarbha
Zone of Maharashtra state, for increasing the net
profit per unit arca under limited irrigation.

MATERIAL AND METHODS

The field experiment was conducted on four
cropping sequences viz. soybean- chickpea,
sovbean- rajmash, soybean- chickpea- spinach and
sovbean- rajmasih- spinach, at twelve locations
treating lacations as replicetions during the year
2004-2003%, Bhivapur, Warora and Chimur block of
Nagpur and Chandrapur districts were selected with
four replications in each block, Thus, total four
sequences were tested in randemised block design
on 12 locations. The plot size of each Lreatment was
20 % 10 m, Soils of the experimental field were mostly
light intexture, having pH range of 6.8 to 7.5, low in
greanic carbon (<0.28 %) and nitrogen {<240 kg

spirach, The GMR, MMR and C:B ratio were maximum under
cropping sequence [soybean- raimash- spinach), followed by intensified existing cropping,

ha'}, medium in available phosphorus (<38.24 ke

har') and fairly rich in available potash (=333 kgha 'L

All the craps in the sequences were raised
with the recommended package of practices. One
irrigation was given 1o all Rabi craps excepl rajmash
which was given two to three irrigations. The
duration of sovbean and chick pea was 100 days
each, whereas it was 84 and 45 days for rajmashand
spinach, respectively. [naddition to the grain, straw
and vegetable wields of various crops, economie
parameters were calculated on the basis of prevailing
market prices of the produce. Production efficiency
values were calculated by dividing total grain
production in a seguence by Lotal duration of the
crops in that sequence { Tomar and Tiwari, 1990).

RESULTS AND DISCUSSION
Crop productivity

Sovhean- rajmash- spinach cropping
sequence has recorded the highest total productivity
(108,29 g ha'"), followed by seybean- chick pea -
spinach (94.13 q ha''), However, the exisling cropping
sequence (soybean- chick pea) recorded the lowest
wotal crop productivity of 35,75 q ha”. Dahatonde ef
al. (2004), in their three years cropping sequence
experiment, observed the highest crop productivity
in chilli- groundnut sequence while next best
sequence was soybean- wheat- cluster bean, Lowest
productivity was recorded by the pre-cxisting
cotton- groundnut cropping sequence.

1,2, & 3 Assistant Prof. and 4, Agril, Asstt., Section of Agronomy, College of Agriculture, Nagpur
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Table : Grain, straw and vegetable yields, gross manelary relurn, cost of cuifivation, net henefit s B:C ratio

and produetion efficiency of dilferent cropping sequences (2004-05)

S.N. Treatments Yields & total Gross Monetary  Cost of Net B:C  Production
productivity Returns Cultivation  Benefit  ratin efficiency
(g ha'y {Rs ha™y (Rs ha')  (Rs hal) (ke day” ha)
T Soybean- Chickpea
Sovbean 2137 128494 T418.50 2352550
(41.00) (4100)
Chickpea(SYE) 2838 056 BOZAO0 2R28.00
(26,00 2600
55.75 T30 20046.50 533533.50  3.67 27.87
T,: Suybean- Rajmash
Sovbean 710 Jaa02 141850 2517350
(40.00) (4000)
Rajmish {SYE) 4581 072 106200 449]0.00
(10,00 {R000)
72.97 92504 22480.50 7008350 4.11 39.44
T,.Soybean- Chickpea- Spinach
Sovhean 2720 32640 141850 25321.50
{41.00) {A10m
Chickpea (SY[) 2064 35368 BAZROO  29740.00
(28.00) (2800
Spinach (SYE) 3729 44748 TRO600 3604200
94.13 119856 2TBI2.50 92003.50  4.34 38.42
T . Sovbean- Rajmash- Spinach
Saybean 2820 33840 418350 2662150
{4200 (4200}
Rajmash (SYE) 4368 52418 NOG200 4235600
{10.02) (1002}
Spinach (SYE) 3641 43692 TRO6.00 35886.00
108.29 135150 30286.50 104863.50 4.46 47.08
SEfmH 2082
CDat3% 89.17
Rates (Rs g} Grain Sovbean 1200 Chickpea 1400~ Rajmash 2300/
Straw Soybean [ (- Chickpea W0~ Rajmash S0
Spinach B0/~

Yield of chick peu, rajmash and spinach is given as *Sovbean Yield Equivalent®,

Total productiviry is excluding straw yield, Figure in parenthesis indicate straw yield,

Yield of spinach is as green vegetables,
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Gross Monetary Returns

Data presented in the Table indicated that
gross nonetary relurn from soybean- rajmash system
recorded about 26 per cent increase over existing
soybean- chickpea system. The gross monetary
return due to intensification of the existing cropping
system (soybean- chickpea) by including spinach
crop was increased by 63 per cent and that of the
proposed diversified system (soyhean- rajmash) by
46 per cent,

Net Monetary Return

MNel monetary return due to proposed
diversification (sovbean- rajmash) was higher by
about 31 per cent than existing soybean- chickpes
scquence. Intensification by way of including
spinach in soybean- chickpea and in sovbean-
rajmash system also recorded an increase in net
return by about 72 and 50 per cent, respectively,

B:C ratio

Benefit: Cost ratio of the existing cropping
svstem {sovhean- chickpea) was found to be 3.67
and increased to 4, 11 due to proposced diversification
{sovbean- rajmash). [t was further increased to 4,30
due to intensification of the existing cropping svstem
by way of inclusion of spinach crop. [l was also
raised from 4,11 to 4,46 due to intensification of the
diversified sovbean- rajmash system by inclusion
of vegetable crop, spinach.

Bhagat ef af (1993) and Deshpande and
Jadhav (1996} recorded highest NMR in groundnut-
wheat crepping sequence, Nandurkar ef. al (1998)
recorded the highest GMR, NMR and B:C ratio with
soybean- gram- groundnut sequence followed by
rice- fallow- groundnur. Dahatende e af. (2004)
reported the highest GMR, NMR and B:C ratio with
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chilli- groumdnut crop sequence, followed by cotton-
groundnut sequence.

Production efficiency

The production efficiency was maximum
(47.08 kg day' ha™) in soybean- rajmash- spinach
sequence followed by soyhean- rajmash (39.44 ke
day” ha'). Mandurkar ef af (1998) observed the
highest production efficiency in rice- fallow-
groundnut sequence (29,32 kg day”' ha'') followed
by rice- fallow- rice sequence (26,43 kg day' ha'').

Thus, it was inferred that there is a
significant scope for diversification of the existing
soybean- chickpea cropping system to soybean-
rajmash, and both the systems (existing and
diversified] can be intensified significantly by
introducing spinach as vegetable crop in it
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Biology and Establishment of Zygogramma bicolorata Pallister a
Biocontrol Agent on Parthenium hysterophorus Linn.

R.N. Kahare’ and 5B, Dhurve?

ABSTRACT

The present investigations were carricd out wo study the biology of Zvgogrameana bicalarara Pallister in
lahoratory and its establishinent an Partheniim lyseerophorus Linn under field cage at Entemology Scetion,
College of Agriculiure, Magpur during 2006-07. Twas observed that Zvpogramma bicolorata laid cppssingly
ar in groaps of 2-6 mastly o ventral surluce of leaves of Partfeniem hysterapharns, Incubation period was
4.83 days. The larvae passed through four instars, The tetal larval period, pupal period and Lotal development
period were TH2E, 10067 and 26,33 days, respectively, Pupation took place 1-3 om below the soil surface, The
viahility ol eggs was 7820 per cent, pupation was 78.77 percent and adull emerpence was 97.73 percent,
Female-male sex ratio was 120143, Pre-mating, mating, pre-oviposition and ovipesition period uplo diapause
lasted for 4.80 days, 249 h, 6.30 days and 34,60 days, respectively. The mean fecundity upto diapause was
739 40 and average eggs laid per female per day was 21,95, Adult longevity upto diapause was 45.70 days in
female and 46 days in male, Two hunidred wenty five Zvgagranuna beetles released on 1042 Parifentim plants
mass multiplied and stages of beetle completely defoliated 1042 plants in 8.5 davs under field cage conditions,
Ten pairs of beetles relensed om Parrheninm plant under cage completed 1ile oyvele and 322 adull beetles ol new

seneration recovered from the site of release, Beetles completely established an Parthenium plants,
T b I

Parthenium hysierophorus L. (Family -
Asteraceag) is an obnoxious weed, commaonly called
carrot weed or Gafar Gawat. 11is anative of Mexico
and neighbouring USA. This weed contain
allelochemicals which suppress the growth of local
vegetation, It posed severe threar to crops and
pastures. The sesquiterpene lactones contained in
Parthenivm cause severe dermatitis and pollens
causes asthima and allergic bronchitis (Chandra and
Vartak, 1970). Biological control of this weed is
gaining the imporlance.

The studies showed Zvgogramma
hicoloraty, a chrysomelid beetle, as a potentially
effective host specific biccontrol agent for
Partheninm in Bangalore and surrounding area
(Jayanth, 1987} Shinde (1990) studied biology of
Zygogramma bicoloraia and also reported its
successful establishment on Parthenium plants
under field cage conditions at Parbhani,
Malgrashtra, Considering the importance of the
hiclogical contral of Parthenivm weed under Nagpur
conditions, the present study on the biology and
establishment of Zvgogramma bicoforata was
undertaken.

MATERIAL AND METHODS
a} Biology

The present studies were carried out under
laboratory conditions in the insectary of Entomology
Section, College of Agriculture, Nagpur, at room
temperature 26%+2°C and R.H, 62 percent during the
vear 2006-07. Zygogramma bicolorata Pallister wes
procured from Department of Entomology, MAL,
Parbhani. The beetles were reared on Parthenium
plants in a clean plastic container of 18 % 21 ¢m
[oviposition cage) covered with muslin cloth.
Experiment was initiated with 30 freshlv laid epgs.
Fifty small plastic containers of 5 x 4 coy size with pin
holes on the lids for acration, were used for rearing
the first and second instar larvae, One freshly laid
ewawas fransferred in each rearing cage using moist
fine camel hair brush and accordinaly 50 such cages
were maintained, Third and fourth instar Jarvae were
reared in 11x14 em plastic containers with plastic
wire mesh windows. After each moulting the larvae
were transferved to separale rearing cages for
ascertaining the larval duration. Duration and length
of each instar larva was measured by hinocular
microscope, lens and oculometer calibrated with

L. M.Se. Student, 2, Ex, Professor, Entomology Section, College of Agriculiure, Nagpur
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stage micrometer. The percentage of viable epos wers
caleulated by collecting 100 eggs on different dates
during the months of August, September and
October, 2006. Pupal studies were carried oul ina
pupation cage prepared by providing 5 cm layer ofa
mixture of fine, moist sterilized 70 per cent sand and
30 percent soil ina glass vials of 10 x 3.5 cm size. Sex
ratic of beetles was monitored by using 50 adults
collected every month from August to October, 20006,
The sex was determined by observing the |ast
abdominal sternite as deseribed by McClay {1980,

The newly emerzed adults were paired and
ten pairs were used for fecundiny studies, keeping
one pair in each fecundity chamber. Daily
observations on the eggs laid per female were
recorded till the fernale beetles entered into diapause,

b} Establishment

Parthenium hvsierophorns seeds were
collected [rorm the plants in the vicinity of College of
Agriculture, Nagpur, Three raised seed beds of
2.5x2.5 m cach were prepared and the seeds were
broadeast on these beds in the month of June 2004,
Partheniom plants produced profused flowering in
the month ol August. These beds were covered with
cages of mosquitocurtainnetofsize 3mx3mx 2.5
m LBH. On plants under two cages, 225 7. bicoforata
adult beetles were released in each cage which were
used to study the establishment of beetles on
Parthenfum. The obscrvations on the stages of
heetle were recorded on LS Parthenion plants within
each cage. Number of days required for complete
defoliation of Partheninm plants within a cage were
recorded from the date of release of adult beetles,
For the study of recovery ef adults ten pairs of
freshly emerged beetles were released on the
Parthenium plants under the third cage.
Ohbservations on the oviposition. larval and pupal
population and the adults developed from the new
seneration were recorded 811 their diapanse.

RESULTS AND DISCUSSION
a) Biology

Zygogramma bicolorata laid their eggs
singly or in a small groups of  2-6 cogs mostly on
the ventral surface of leaves. also on the dorsal
surface of the leaves and occasionally on the stems
and even flowers. The epas were oblong, vellowish
and measured 1.22 mm long and 0.50 mm wide.

Incubation period ranged from 4 to 6 days with an
average of 4 83 days.

The larvae passed through four instars
moulting three rimes. The newly hatched first instar
larvae were vellowish, turned creamy white as they
arew, The body of larva was found to be slightly
curved with a protrusible prelez-like stucture at the
posterior end which was used lor locomotion. The
newly hatched larvae initially fed on adjoining arca
and then moved o other site. The sceond instar
farvae looked like lirst instar larvae except 1o the size.
The third instar was differentiated from the earlier
instars by their spiracles which were seen as clear
dark spots. The four larval instars lasted for 3.25,
2.21, 236 and 3.4 1 days, respectively (Table 1), The
mean body length of Tour instars was 1.79 mm, 2.98
mm, .75 mim and .93 mm, respectively (Table 2).
The full grown larvae stopped feeding and entered
in the soil for pupation, This was the pre-pupal stage
and lasted for feaw hours to one day. The total average
larval period lasted for [1.23 days + | day pre-pupal
stage. The pupation took place | to 3 cn below the
surface of soil in the chamber formed by pre-pupal
stage, The mean pupal pertod was 10.67 davs. The
total average developmensal period was found to be

Table 1. Life-history of Zygagramnia hicolorata P

5 N Stage Days
Average Range

I, Incubation period 4,83 46

2 Larval instar- | 325 24

3. Larval instar- I 221 23

4. Larval instar- i1] 236 23

5 Larvalinstar- IV 34 35

6, Total larval period 1123 10-12

T Pupal period 10,67 10-12

8 Total development period 26.53 20627

[upto adult emergence)
Table2. Measurement of larval instars of
Zygograming hicalorafn™

Tnstars Maximum body length (mm}

1 1.79 +0.07

2 2934012

3 475+0.13

3 5952031

*n=350
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Table 3. Percentage of viable eggs, percentage of pupation and adult emersence,
g Ll | =] p F =

S.M. Date No. of No.of Per cent No. of Percent No.of Percent

cgos kept for  epos egg Larvae  pupation  adulis adult
hatching  hatched  hatching  pupated emerged  Emergence

1. 19806 100 8l 81 & 5148 o 96,96

3, 23.8.06 130 ] i & 30.00 63 G843

3 39.06 100 78 78 Bl 7320 5 96.72

4 185906 10K Fi 77 B 76062 o 10000

s 1006 100 75 73 58 7733 36 96,55

Total S0 391 78.20 308.00 TRT 301,00 97.73

‘Table 4. Sex vatio of Z. bivotorare adults collected from field during 2006

5N Date of observation N of adults MNao. of females Mo, of males Sex ratio
observed female : male

I 1582006 Ry 3z 18 1:0.56

2 2382006 30 kL] 17 1:0.52

3 3.8 2000 Ell 36 14 b:0.38

4, 18.92006 ) kY 12 1:0.32

A LL1O.2006 bl 33 15 1:0.42

o 14 102006 1 35 15 10428
Total ElLE 209 o1
Average - - - I 043

Table 5. Fecundity of female beetle upto diapause and logevity of adult beetles upto diapause

S.M.of  Pre-mating  Mating  Pre-ovi- Owiposition No.of  Average No.  Adulf beetle

beetle period period  position  period upto eggs laid  ofeggslaid  longevity upto

pairs {days) in h, perind diapause per female per day diapause
(dlays) (chavs) per female

Female  Male

! 5 245 fi k! el 2235 45 45
2 5 ER 7 H# 84 .12 46 47
3 5 233 3 X 718 2112 e 44
4 4 241 7 3 733 2213 45 45
5 5 249 7 M T 2178 46 #
6 5 227 il kS 828 2435 45 7
7 3 253 7 35 85 2343 i &7
8 4 250 o 33 779 025 A4 45
9 5 248 7 34 740 2056 48 49
1t 5 232 6 H 807 2242 47 46
Average 480 249 (.30 34.60 73940 21.95 4570 46,00

* Date of release of pairs of female x male heetles n {ecundity chambers - 14" 15%, 16" Sept. 06
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Fig. Fig. 2. First instar larva

Fig. 7. Pupal stage Fig. 8. Adult stage
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Table 6. Study of establishment of 2. bicoforata under field cages

S.N.oof Arcaol  Plantsin Approximate Z. dicolorata  No.of Average  Period
cage Parthenium 0.3mx  plants bed! adults larvae  larvaeand required
bedunder  0.3m of 6.25sq.m  released anid adults for
cage area beetles beetles  complete
on 15 plants recorded defoliation
(0.3mx0.3m)  /Plant {days)
L Z5mx2.5m I3 1042 25 181 1260 g
(6.25sq.m.)
2 25mx25m 15 1042 225 167 11.13 9
(6.235q.m.)
Average 174 [1.59 33

¥ Date of release of adults- 19-8-2006.

Table 7. Field eage release and recovery of Z, bicolorufu adult beetles, beetles released 10 Pairs (Female
male).
S.N.  Dateofrecovery No. of beetles Mo, of days required Period of entering

recovered for recovery in diapauses

L 2792006 6l 30

2. 20-9-2006 16 32

X (1= 10-2006 15 3

4 dd0-amy & o Adult beetles entered
5 5-10-2006 3 38 in the soil for diapause
3 T-10-2006 17 40 on dt. 26th October to
=% G- 102006 13 a4z 30th Oct. 2006

L 11102006 17 &

] 13-10-2006 18 a6

10. 15-10-2006 21 48

1, 17-10-2006 iy 30

12 19-10-2006 M =

13, 21-10-2006 19 B

id 23-10-2006 17 56

15 25-10-2006 12 58

Total 322

Date of release of beetles- 29-8-2006,

26,33 days. The mean per cent viability of eggs was
T8.20. mean per cent pupation of larvae was 78.77
and aversge per cent adult emergence from pupac
wits 97.73 {Tablez 3). The mean female-male sex ratio
was | 2043 (Table 4). The average pre-mating period,
mating period, pre-oviposition period and oviposition
period upto diapause were found to be 4.80 days,
2490, 6.30 days and 34.60 days, respectively, The
mean fecundity per female upto diapause was 759.40
epgs and average eges laid per female per day was

21.95. Average adult longevity upto diapause was
female 45.70 days and male 46,0 days {Table 5.

Jayanth (1987) reported incubation periad
of 4-3 days. Shinde (1990) reported that epgs were
laid on the wentral surface of leaves, singly on in
groups of 2-6 eges and total larval period of 8-10
days. Pande et af. (2001} reported larval 4 instars, 17,
243 and 4" instar larvae measured 1.7 mm, 2.8 inm,
4.5 mm and 6.8 mm in length and the instarwise
duration was 2-3 days, 2-3 days, 2-3 days and 3-4
days, respectively.
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Dhiman and Bhargawa (2003) reported that
the total larval period was 12-19.5 days which
differed greatly with the present results.

The present findings were in general agreement with
those of the above workers.

b} Establishment

A nmumber of 225 adult beetles of
Fygogramma bivelorata released on aboat 1042
plants in zach of the two field cages oviposited and
larvae and adult completely defoliated all the
Parthenigm plants in 8.5 days (Table 6). Later on
these plants dried completely. Pande ef of. (2001)
reported that Z. hicaloraia was found feeding on &
hvsterophores, completely defoliating these plants
leading to their drying. The present findings are in
confarmity with the findings of' the above worker.

Table 7 revealed that 10 pairs of adult beetle
of 2. bicolorata reteased on Parthenivm plants
under field cape on dated 29" August, 2006, laid ezgs
on Partheninm plants, Larval and pupal stages were
observed and 322 adult beetles were recovered from
lhe release site upto dinpuuse.

Shinde (1990) reported that £ bicolorata
was established on Partheniva plants under field
caze, and 1706 adult beetles were recovered from
100 beetles released initially. The results of present
stuciies are in conformity with those of the above
worker,
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Enhancement of Soybean Yield through Biofertilizers and Fertilizers

8. M. Nawlakhe', P. M. Choudhari’, S.N. Potkile', A. A. Choudhary* and R. . Tengale®

ABSTRACT

Afteld experiment was conducted at the farm of University Department of Agrenomy, Dr. LD KV, Akola
during Kharif season of 2007-08. to study the enhancement of sovbean wield through biofertilizers and fortilizer,
The study revealed that combined or integrated inoculation of biofertilizers Le. Rhizobium + PSI < iricoderme
culture, Rhizobium = PSB cultre, PSB + tricoderma culture or Rhizobium + tricoderma cullure, recorded
higher values for growth characters, vield attributes, grain visld, siraw vield, oil aml protein content aver single
seed inoculation and no culture treatments, Similarly, 100 per cent RDF (30:75:30 kg WPK ha') proved significantly

superiar over 30 per cent ROF (15:37.5:15 kg NPK hat)

Soybean is a leguminons crop having high
ail content in its sceds, in addition to the high protein
content. These characteristics make soybean the
most important oil and protein crop in the world. In
India, itcovers an area of abowt 7.7 mbha with 6.1 mt
of annual production, However, productivity is low
(0.8 t ha™) than world average of 2.3 t ha'and Asian
average of 1.9 ¢ ha'! {Anonymous, 2006), Under
mtensive agriculture, indiscriminate and imbalanced
fertilizer use results in deterioration of soil fertility
end poses a serious threat to fong term sustainability
of crop production, and also due 1o high cost of
inorganic fertilizer, farmers are wable w supply
recommended dose of lertilizers to the crop, So, in
soybean, there is a wide scope to use biofertilizers
like Rhizobium, PSB and sricoderme which maintain
the soil health, sustain production, check poliution,
reduce the fertilizer dose and improve fertilizer
use efficiency. Hence, keeping in view these facts,
the present study was undertaken to explore the
effect of different biofertilizers and fertilizers on the
yield of soybean.

MATERIAL AND METHODS

The field experiment was conducted during
Kharif season of 2007-08 ar the Agronomy Farm,
University Department of Agronomy, Dr. PRV,
Akola. The experiment was conductad on clay loam
soil, slightlyalkaline in reaction, moderate in organic
carbon, mediwm in available N, low in available P
and fairly high in available 1 The experiment was
laid out in Factorial Randomised Block Dresign with
16 treatment combinations, replicated theice, These

16 treatments consisted of eight treatments of
biofertilizers, alone or in combination or no
ineculation (B - Rhizobium japonicum @ 25 g kg
seed, B.- Phosphorus Selubilising Bacteria @2 p
kel seed, B - Tricoderma viride @ 4 o ke seed, B,
(BB, B-(B+B, B (B +B), B.-(B, BB Jand
B.- no biofertilizers) with two levels of chemical
fertilizer (F - 100 per cent and F - 50 per cent of ROF
1. 30073 530and 15:37.5:15 kg NPK ha', respectively).
Rhizobiurr, PSE and tricoderma were applicd to seed
before sowing and fertilizer was applied as basal dose
through urea, single super phosphate and murriate
of potash as the sources of N, P and K. FYM (@ 5t
ha was epplied in the (1eld and mixed thoroughly in
the soil before sowing.

Observations on growth viz. plant height,
branches plant’!, number of functional leaves
plant” leaf area plant”!, dry matter accumulation
plant! were recorded periodically whereas yield
attributes like number of pods plant, seed vield
plant’, seed and straw yield ha', ofl and protein
content were recorded at harvest, The grain and straw
vields were recorded from net plot basis and
converted into q ha”,

RESTLTS AND DISCUSSION
Growth Characters

The data on growth characters of soybean
as influenced by different treatments are presented
in Table 1. Seed inoculation with Rhizobium + PSB +
iricoderma (B ) registered significantly highest plant
height, number of branches and number of leaves

I Associate Prof, 2 & 5, M. Sc. Student, 3 & . Assistant Prof, Agronomy Section, College of Agriculture,

Nagpur (M.5.)
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Table 1. Growth characters of soybean as influenced by various treatments,

Treatiments Plant height No. of No.of Leafarea  MNo.ofroot Total dry
at harvest branches functional plant”’ nodules matter
{cm) plant'at  leaves plant'  (dm7)at plant! at  accumulation

harvest at 60 DAS  at 60 DAS 60 DAS plant!' ()

Biofertilizers

B : —Rhizohiom 6037 .80 46,74 2244 3400 3120
B,-PSB G067 550 46,80 2262 3316 3183
B ~Tricoderma S8.08 an 4660 223 34.13 3058
B,-Rh+PSB 6260 625 51.14 26.55 36.00 3566
B -Rh + frica Gl.18 620 4908 2481 3633 3183
Bﬁ—PSB A trico 6207 623 043 26.58 3533 33.16
B -Rh+PSE +trico H2.09 6.03 AT 2661 3700 36.00
B o inoculation S8.00 532 43.30 202 3283 26.80
SE{mH 0.60 023 0,54 0.56 083 146
CDat 3% 173 (.74 27 1.72 246 424
Fertilizer levels

I =30 % RDF G005 569 4395 2241 3420 3066
=100 % RDF Gl4l (.35 5304 26.58 35.54 33.67
SE(mt+ 0.30 012 0.0 066 043 0.73
CDar 5% .80 037 204 1.92 123 212

Table2. Yield attributing characters, vield and guality parameters of soybean as influenced by various
treatments.

Treatments No.ofpods  Seed vield Test weight Seed yield Straw yield Oilcontent Protein

plant’ plant’! () ig) (gha) (gha™) (%)  econtent (%)

Biofertilizers

B, —Rhizobium 3838 836 1151 1042 2070 18.35 3741
B,-PSB 3841 851 11.83 19.44 2061 1833 3742
B ~Tricoderma 3835 825 11.80 18.50 28009 18.18 3691
B —Rh+PSB 41435 P ] 1226 2092 3135 18.60 41.50
B -Rh+trico 4025 G908 12.16 2025 2816 18.55 40.87
B -PSB + trico 4028 912 1221 2030 28.68 18.58 4095
B,~Rh +PSB +tricod] 3 931 1325 2098 3252 18.70 41.67
B ~No inoculation 37.87 801 11.33 1740 2743 1803 36.56
SE{mjt 054 0.09 0.4% 049 0.90 011 146
CD ae 3% 252 027 M.S. 141 260 034 424
Fertilizer levels

F. -30% RDF 38.32 837 11.82 18535 28.14 1823 3662
F, <100 % RDF 40180 ] 1240 2101 s JRE 18.57 41.70
SE(m+ 047 0035 024 024 043 005 073
CDat 5% 136 013 M.S. 070 130 0.17 212
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plant! at harvest over the treatments B, B, B, and
B, and was at par with B, B, and B, Similarly,
treatment I, (100 per cent RDF) produced
significantly highest plant height, number of
branches and number of leaves plant”! over 30 per
cent ROI (F ) because of more and easy availability
of nutrients to the plants. Similar findings were
recorded by Ghosh ef o, (2003), Khutate e af, (2005)
and Paratey and Wani (2003

Treatment B, consisting sced inoculation
with Rhizobiom -+ PSB + Trivoderma recorded
significantly maximum leaf area plant' over
treatments HI, Rz, B! and [:1=c and was at par with BJ:
B, and B, Similar results were also obtained by
Kanase ef af. [2006). Signiticant increase in leaf area
due to [l RDF (F,} over half REDF (F ) was recorded.
The findings are in accordance with Ghosh ef ol
{20035). Similar trend was also noliced in respect of
maximum nunber of root nodules. Inerease in nodule
numbers was found in combination of biofertilizers.
This conforms the findings of Sharma and Namdeo
(1999). Application of full RDF (F,) produced
significantly highest reot nodules plant™'. This might
be due o the fact that application of fertilizers in
balanced form increased nutrient uptake which in
turn might have resulted in increased number of Toot
nodules. Similar results were oblained in dry matter
accumulation plant” {Sheerin, 1998).

Yield and yicld attributes

The results presented in Table 2 indicated
that the combined application of Rhizobium + PSE 4
Tricoderma (B} recorded significantly highest
number of peds plant” over the treatments B, B,, B,
and B, and was at par with B, B, and B, Iull RDF
(F,) recorded the highest number of pods plant!,
This might be due te vigorous growth of the plant
because of easy availability of nutrients leading to
more accwmulation of carbobvdrates and proteins
and their translocation fo respiratory organs. Similar
findings were reported by Bothe ef af. (2001). Same
trend was also observed regarding seed yield
plant’, Combined inoculation of biofertilizers (B,)
mainly increased availability of nutrients like N and
PO, while Tricoderma reduced the seedling rot
which help in improving the uptake by plants.
Optimum dose of fertilizer (F,) was utilised for
reproductive growth, ultimately increased the grain

yield plant™. Govindan and Thirumurogan (2005) also
recorded the similar results,

The test weight of soybean was not
influenced due to biofertilizer treatment bul increased
with application of full dose of fertilizer (F) as
compared 1o hall dose. Treatment B, registered
significantly maxirmum seed vield (20,98 g ha''} as
compared to treatments B, B, B, and B, and was
statistically similar with treatment B, B, and B, Grain
vield increased significantly with increasing fertilizer
level to 100 per cent RDF (F,). This result is in
conformity with the findings of those recorded by
Dubey (1996),

The increase in grain yield could be
attributed to cumulative effect of better srowth which
produced more number of pods plant”! and seed vield
plant™ and ultimately resulted in increased seed yield
ha', The higher grain yield due to biofertilizer and
inorganic fertilizer alone might be due to sustained
nutrient supply and also as a result of better
utilization of applied nutrient through improved
microhial activity that involved in nutrient
tranzlormation and fixation.

Quality parameters

The quality parameters (Table 2) revealed
that the average oil and protein content of soybean
was found to be increased with combination of
different bicfertilizers (B.) and it was significantly
more than treatments B, B, B, and B, and was at par
with B, B, and B, Similarly, application of 100 per
cent RDF (F,) increased the oil and protein content
significantly over half RDF (F ).

Phosphorus directly involves in the oil
synthesis, particularly in formation of phospholipids
and esterrification of fatty acids, which might have
caused an increase in oil content. Similarly, more
uptake of nitrogen inereases the amino acid content
in seed Amino acids, being the structural unit of
protein, result in increase in protein content in seed.
This type of result was also recorded by Singh and
Sharma (2001) and Deshmukh er af, {2005,
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Integrated Nutrient Management in Summer Sesame

P. R. Jadhav', P. 8, Mankar?, D.I}, Mankar®, Harsha 5. Kolte! and Asmita A. Dudhe*

ABSTRACT

AN experiment

was condusted at fann of Agronomy section. College of Apriculture, Nagpur during sumimer

season of 200007, iy Randomized Block Pesizn with eleven treatments replicated thrice. to study the ffect of integrated

nirent manage

clers vie, nuamber of capsules plant!, pumber of g
Pavailable W, P and K content and GMR, NMR and B © ¢ ratio, followed by 73 per cent ROF +
wl 5B seil application with or witheut 1 or 2 sprvof dzetobacier Azotobacter count was Tound more in

i semmer sesame. The 100 per cent recommended dose of Tertilizer recorded maximum arawth
rs like plant beight. number of branches plant”!, mean dry matter aceamulation plani™, as well as yield

rains capsule”, prain vield planc’, prain vield hat', il

P73 per cent recommended dose of fertilaar with bioferilizer treatments.

Sesame is an important oilseed crop
cultivated throughout the vear, It is quite nutritions
containing 48-52 per cent oil, 18-20 per cent prolein,
rich in vitamin B, Our annual per cepita consumption
of vil and fat remained only 4-6 kg against 26 kg in
developed countries (Shrivastay et ol 1983).0n
Maharashire area imder cilsead crops was 1.38 lakh
ha with production of .88 lakh metric wonnes in 2006-
07 In Maharashtra, Vidarbha region comprising
Wagpurand Amreavai revenue divisions are the most
important sesame growing area, Nagpur division
having sesame area 3800 ha, production of 00 mt

wilh average production of 138 ke ha'! in 2006-07.
I'he arca and production of sesame are less in Zaki
and surnmer than Kbarg{ Anorvmeus, 2007), Sesame
a3 an oilseed crop requires less cost of cultivation,
low water requirement bul higher market rate and
thus becomes & good substitute for summer
groundnul. Sesume is cultivaied with traditional
package of practices and inadequate level of inputs
which limits the full expression ol sesame yield
potential. Intensive cultivation of sesame requires
use of chemical fertilizer, which are not only short in
supply but also expensive, Several workers have
noticed the Favorable responses of Azorobacier and
PSE. Azatofacter fixes 10 to 40 kg nitrogen per
hectare and showed increased vield in sesame as it
fixes nicrogen in soil (Jaipurkar er o, 1980}, Therelore,
to explore the possibilicy of supplementing chemical
fertilizers with arganic ones more particularly
biolertilizers of microbial origin, present study was
undertaken,

MATERIAL AND METHODS

A field experiment was conducted during
summer season of 2006-07 at Agriculture College
Farm, Nagpur (M.5.} in Randomized Block Design
with thres replications and sleven treatments. viz. T|
- 100 per cent RDF, T, - 75 per cent RDF, T, - 50 per
cent RIF, T, - 75 per cent ROV + dzotabacter soil
application, T, - 30 percent RDF + dzoeobacter soil
application, T, - 75 per cent RDF + dzorobacrer and
PSDE soil application, T, - 50 per cent RDF -
Azvigbacier und PSB soil application, T, = 75 per
cent RN + Azorohacter and PSB soil application +
I spray of dzotobacrar, T, - 50 per cent RDF +
Azatabacier and PSB sail application + 1 spray of
Azolobacter, T, - 73 per cent RDT + Azoiobrcter
and PSB soil application + 2 sprays of dzotobacier
and T, - 30 per cent RDF + Azotobacter and PSB
soil application + 2 sprays of dzofobacter, The
experimental soil was vertisol with low in available
nitrogen, low in available phosphate , and medium
inavailable potash. Sesame variety AKT - 101 was
sown with 2,5 kg ha' seedrate and fertilized with 23
(23 :0NPK Kgha' as full RDF. Chemical fertilizers
and biofertilizers were given as soil application at
the fime of sowing, The first spray of dzefobacter
was given at flowering and second spray after 15
days of first spray. Gap (illing and thinning was done
whenever necessary. Harvesting was done when
crop was fully matured. Observations on growth
characters viz., plant height, number of branches,
dry matter accumulation, yicld contributing

4

characters viz,, number of capsules plant”, number

| & 5, M.Sc. Student, 2, Associate Prof, 3. Assistant Prof. and 4. Junior Res. Asstt, Section of Agronemy,

College of Agriculture, Nagpur
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of grains capsule” and grain yicld, oil percent, ail
vield, soil analysis and Azetobacter count were
recorded.

RESULTS AND DISCUSSION
Growth atiributes

The dat in the Table |, indicated that plant
height, number of branches plant Cand dry malter
accumulation plant! were significantly influenced
Ty various treatments. The 100 percent recommended
dose of fertilizer was signilicantly superior over other
treatments except 75 per cent RDF + AXotabacrer
and PSE soil application + 2 spray of Azofebacter
{T,,). 73 per cent RDF + Azotobacter and PSB soil
application + 1 spray of Azoiobacter(T ) 73 per cent
RDF + Azatabacter and PS1 soil application/T)
which were at par with 100 per cent RDF(T ).

The results ave inagreement with the results
of research work conducted at Agriculture College
and Research Institute, Madural by Arunachalam
and Venkalesan, 1984, who reported that Urea at 30
kg N ha recorded the highest growth and yield of
sesame and was at par with urea 13 kg N ha' 4
Azotobacter and Azorobacter alone,

¥ield and yield compinents

The results (Table 1) revealed that 100 per
cent RDF had pronounced effect on yield and yield
compenents. Hundred per cent RDF recerded
significantly higher number of capsules plant and
number of grains capsule’, Similarly, it recorded
significantly higher seed yield, oil yisld, except 75
per cent RDF + Azorobacter and PSB soil application
+ 2 sprays of Azatobacrer(U 1 75 per cent RDF +
Arotobacier and PSB soil application + 1 spray of
Azatobacter(T ), 75 per cent RDF + Azotobacter and
PSB soll application(T, ) which were at par with 100
per cent ROF(T, ). Thus, with the use of Azotobacter
and PSB, 25 per cent RDF caould be reduced as it
did not redoce the vield significantly, because the
microbial action of Azoiohacter and PSB supplied
might have compensated the mutrient balance. Reddy
et al, (2000] reported the higher seed yicld and il
yield in sesame due to 60 kg N ha' which was more
or Yess similar with 30 kg N ha” + biofertilizers.

Fertility status and Azotobacter count

The data recorded in Table 2 showed that
the residual fertility statusi.e. N, P and K content in
s0il was increased with the application of 100 per

cent RDF in soil. Hundred per cent RDF recorded
higher N, Pand K as compared to rest of treatments
except 75 per cent RDF + Azotobacter and PSB soil
applications + 2 sprays of dzotobacter (T J; 75 per
cent RDIE + Azotobgeter and PSB soil application +
| spray of Azotobacter {TJ); 75 per cent RDF +
Azetobacier and PSB soil application (7 which were
at par with 100 per cent RDF, Thus, the residual
fertility status was statistically similar even with 25
per cent Jess RDF application supplemented with
Azotobaster and PSE. This might be due to similar
supply or release of nutrignts by the areatments Ty,
T.and T compared to T, due to microbial action in
<ol These results are in tune with those obtained
by Ghosh and Patra ( 1994), El-habhasha ef ol {2007}

Compared to initial dzetehacler count of
1.4 % 10 7 CFU g s0il, the bacterial count increase
was more with Azetebacter inoculation or 100 per
cent ROE Without incculation the rate of increase
was less.

This might be due to the fact that initial
Azatobacter present in the soil multiplied rapidly
with initial starter nutrient and then fixed the
atmospheric nitrogen which might have happened
with initial higher erade of RDDF. Also with artificial
inoculation the incrcased Azoivbacter population
might have acted in increased nitrogen fixation and
supply to sesame crop spplemented by PEB
activity. This revealed that the natural oeeurrence and
further multiplication of dzorehacter was due to the
inoculation of microbes and increasing level of
nitrogen, Paul er @ (2003) reported that 50 per.cent
N + biafertilizers influenced more on dzafobacter
population than 30 kg N ha'' as urea.

ECONOMICS

Data in Table 2 indicated that 100 per cent
RDF recorded significantly higher gross monetary
returns, net monelary returns and B: C ratio which
was at par wilh 75 per cent RDF + Azatobacter and
PSE soil application (T, T and T These results
are in conformity with those obtained by Narkhede
et ol (2001),
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Determination of Proper Isolation Distance for Seed Production of
Sovbean

R. T. Kausal', Priti Sonkambie?, 8. D, Sarnail’, R. N, Jane'and G, 8, Jeughale®

ABSTRACT
An efforls were made to determing the proper isclation distance for seed production of soybean in
arder to maintain the genetic purity, The presenty recommended isciation distance of 3.0 m 15 inadequate and
needs revision urgentiv. The two varicties e, PE-102% (Lester) and I5-335 (contaminator) were grown at 3.0 m
and 5.0 m isolation distance at Sewd Technology Rescarch Unit, D PDEY, Akola. Flower colour used as
morphological marker in this study 2nd thie result indicated that the percent of sontimination Le. off tpe was
wpto an extent of 087 perecnt at 3.0 m isolation distance which is above the minimem aceeptable limit ie. 0.10

percent fer found:

ohserved inthe ficl
af 3.0 m for seed production o soybean.

Sovbean known as golden bean grown on
a large area in India in general and Maharasheea in
particular. In 2006-07 under seed production and
produced 6.09,42 [qt of seed. From these only
388, 807qt seed could able to mect the seed
certilication standards (Ananymous, 2007} Thus a
large quantity fails because of not mecting the
required seed and field standards as presceeibed by
Indian Minimum Seed Certification Standard and
followead all over the country, One of the main reason
of this failure is increased amount of contaminants
which directly responsible for decrease in genetic
purity.

Cultivar purity determines the success of
entive seed production  programme. IF the genetic
purity of seed 5 not maintained during
multiplication, the centaminanta present gel
multiplied several times in the succeeding generation.
Thus, not only the chances of rejection of
foundation and certified seed increases due to high
percentage of contaminants but the cost and effort
involved in rovging become prohibitive.

seed

To maintain the genetic purity in Sovbean is
pot difficult job due to it predominantly self
pollinating. It has small flowers with entomophilous
characteristics. Ericksen (1975) showed an increase
in seed yield and outcrossing rate by caging
honeybees, “The Central Seed Certiflication Board”
of the Department of Agriculture and Cooperation,
Ministry ol Agriculture, Govt. of India has published
“‘Indian Minimum Seed Certification Standards’ in

far and 0,30 percent for certified seed production where as there was no off type plant
af 5.0 iselaton distanee, Henee it is recommended 10 use 5.0 m isolation distance i place

July, 198&. The manual provides the guidelines for
minimum iselation distance to be maintained,
minimum permitted cross pollination and maximum
genetie purity standards (o be maintained for
foundation and certified seeds for cach crop, These
standards are based on nearly onc and half decade
old varieties which are out of cultivation chain. To
maintain the genetic purity in a present positien
these recommendations need to be revised by
generating the scientific dala based on crop varieties
which are under cultivation and luture needs.

As per the present standards prescribed
by [nclian Minimum Seed Certification Standards the
isolation distance for seed production of soybean is
3.0m. Hence the present study was undertaken to
find out the current status of natural cross
pollination in soybean and to suggest proper
iselation distance for maintaining the genetic purity
in seed production of soybean.

MATERIAL AND METHODS

This experiment was conducted at Seed
Technology Research Unit, Dr. PDKY, Akola during
the vear 2006-07, 07-08 and 08-09. Twao soybean
cultivars, PK-1029 having white colour flower and
pod pubescence present whereas JS-335  having
violet colour flowsr and pod pubescence abzent wera
used Tor this study and flower colour was used to
separate the two cultivars. Morphalogical markers
such as color of flowers, hypocotyl, pubescence and
seed coat were used to identify hybrid seeds in
estimating the rate of outerossing in soybean ( Culter,

1. Seed Research Officer, 2, Associate Prof,, 3 & 3, Junior Res. Asstt, and 4. Assistant Prof,, Seed Technolegy

Research Unit, Dr. PDEY, Akola
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1934, Garber and Odland, 1926, Woodworth, 1922).
Two sets of trials were grown (in three replication)
considering the isolation distance of 3.0m in one set
and 5.0m in second set of trial. In both the tefals the
seed of PK-1029 were sown as a central plot (Tester
Ploty on & plot size of 3m x 3m and seed of 18-3135
were sown as contaminator on all the four side e
N-L-W-5 of central plot ata spacing of 45 x 10 em.
Efforts were made 1o take all cares to avoid any
mechanical mixture during post harvest operarions.

The observations on days to flowering
initiation, days to 30 pereent flowering, style langth
{mm), plant height at maturity, flower colour, pod
pubescence, seed colour and hilum colour were
recorded and given in Table 1, 2, and 3. The central
plot of PE-1029 was allowed for nateral cross
pollination during the season of 2006-07, 07-08 and
2008-09, The seed obrained from the central ploti.e.
PE-102% were cxamined for natural cross pollination
in the next generation. The srow out test was
conducted by growing 2300 plants with 43 % 10 ¢
spacing and following the recommended cultur
practices. The presence of off type plants i.e.
contamination were determined by examining the
individual plant during flowering and an the basis
of Mower colour and present or absent of
pubescence. The grow ot lest was conducted in
normal growing seasen during three vears,

RESULTS AND DISCUSSION

The pooled data obtained are presented in
Table no. 1 and 2. The results indicated that during

2006-3007 cut of 2472 plants, 18 off-type plams (.72
%) was observed at an isolation distance of 3 m
where as at 3 misolation distance no plant was found
off-type, ie. 0.0 % off-type. Similarky during 2007-
2008 & 2008-2009 about 21 off-type plants (0.87 %)
& O off-type plants {0.47 %) respectively was
observed in seed produced with 3m isolation, while
that the sced produced from 3m isolation was free
from off type. This dala give the support with the
finding of Ananymous (2008), Similarly, Ray
et.al.(1994) studied the natural crass pollination in
soybean and reported thal decreasing the percent
of contamination by increasing the distance of pollen
sOUrCe.

The results of pooled data indicated that
the off-type is seen 1o occur in higher numbers,
which lead 1o rejection of the seed due 1o genetic
impurity above the permissible limit {e. 0.5 % in
certified seed as mentioned in Indian Minimum Seed
Certification Manual, Hence, the isolation distance
of 3 m is inadequate for maintaining the genetic
purity, Under isolation distance of $ m there was no
contamination and was effective for malntaining the
genc o purily in seed production of sevbean,
Surendra Prakash and Singhal (2003) also studied
the natural cross pollination in self poliinating crop
like bread wheat and sugeested to increase the
isolation distance from 3 mto 3 m for cultivar purity
in seed production plots. The present result
emphasized the need of isolation and rouging during
seed production and eultivar maitenance to keep it
as pure as it was released, Hence, an isolation

Table-1: Observation flowering habit, floral characters, plant height and seed characters of PK-1029 and

J5-335 (Mean  alue).

5.N. Observations to he recorded

3 m Isolation Distance

5 m Isolation distance

PK-1029 J5-335 PK-1029 J5-335
1 Days to flowering initiation 3167 3733 3767 3133
2 Days to 30% flowering 4333 42.33 433 4233
3 Style length (mm) 1492 241 1.94 258
4 Anther size (mm) 0283 0312 0282 (323
5 Plant height at maturity (cim} 362 432 3627 451
f Flower colour While Violet W hite Violet
7 Pod pubescence Preseot Absent Present Absent
8 Seed colour Dark Yellow Wellow Dark Yellow Yeliow
G Hilum eolour Black Brown Black Brown
10 Mo, of pod/Plant Bl o7 & 97.33
11 Podweight/Plant (g 12567 142 129 14633
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Determination of Proper Isclation Distance for Seed Production of Soybean

Table2: Effect ofisolation distance on the genetic purity of Soybean. (Results of grow out test conducted

for three vear i.e. 2006-07, 07-08 and 08-00)

Year Number of plant Number of off type plant % ol off type plant
3 m Isolation

2006-07 2472 18 0728
200708 2392 2 087
200804 2300 9 047
Mean 2388 16 0.68
3 m Isolation

2006-07 2500 00 00
2007-08 2385 00 0.
200809 238 0.0 00
Mean 33235.66 0.0 0.0

distance in soykean of 5 meters be used in place of
presently recommended 3 meters to minimize the
frequency of out crossing and maintaining the
aenetic purity in succeeding generation.
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Effect of Nitrogen Levels and Azospirillum on Growth and
Yield of Safflower

A.A. Dudhe!, P.S, Mankar?, D.D, Mankar®, Harsha Kolte* and P.R. Jadhay'

ABSTRACT

A field cxperiment was carried ot during Habi season of 2007-08 at Agronemy Farm, College of Agriculture,
Magpur o study the efleet of nitrogen levels and oxespitillum on growth and yield of safflower in RIBD with
seven treatments. Application of 30 kg N ha' {1235 % RDN) recarded significantly highest sced yield and harvest
indox over other treatinents exeept 40 kg ™ ha! (1009 BIMY - dzospirillum seedinoculation of soi] application
which were ot par with it Similar trend was observer) in respect of residual fertility status, pross monetary
returns, net monstary returns and bencfit cost ratio. Thus, seed treatment (130 g 10 kg seed) or soil application

{3 kg ha') with dzospivitive could redice nitrogen requirement by 10 ke,

SafMower is an important oilsesd cropof Vidarbha, It
is grown under rainfed condition in vertisals during
Aabi season. The productivity of safflower is low
and unstable. Netrienl management plays an
important role among the various factors that are
responsible for the yield of safflower, The high cost
ol fertilizers, nutrient imbalance and adverse effec
on sail physicachemical properties are some of the
factors which Timit the use of chemical fertilizers.
therctore, efforts are now being made o find out low
cost alternatives by making nusrients available from
natural source e almosphere or throegh soil by
use of biolertilizer, Azaspivillins have been found
more effective in increasing the yield of safflower,
sorphum, majze and wheat throush nitrogen fixation,
The Azospivillivm inoculation abserved a wids
variation in increasing the yield (0-64%) which was
up to 2-3 g ha'! (Sharma, 2000), Azowpivititun
treatment can supplement the Nitrogen requirment
of the safflower Cost can Lo reduced 1o 50 per cent
due to seed treatment with Azospiritiium and give
nore economic returns (Hajare, e af, 2003
considering this view, the present investigation was
cartied out with the objective to find out suitable
combination of nitrogen fertilizer and Azaspirillinm
for better growth and yield of safflawer,

MATERIAL AND METHODS

The feld experiment was conducted during
Rabi season of 2007-08 et Agronomy Farm, College
of Agriculture, Nagpur. The soil of the experimental

field was clayey in fexture having 0,53 per cent
organic carbon, available N 248 ko, 16 kg available
PO nd 390 ke available K O hat with pH 7.2, the
experiment was laid out in randomized block desizn
with seven treatments replicated four times. The
treatments were T -50 kg N ha-1 (125% RON), T, -40
ke Nha' (100% RDN), T, - 30 kg N ha (75%RDN),
T,-40 kg N ha' {100% RIN) + Azaspiriffium seed
treatinent, T, - 30 kg N ha'! (73% RDN) +
Azosplriflim seed treatment. T - 40 ka N ha! (100%
RON}+ Azeapiritlivn soil application and T,-30kg
Nhat (75% RDN) + Azospiriliinm soil application,

Safflower seed of variety AKS-207 was
dibbled at 45 x 20 cm spacing. Fertilizer was applied
as per the treatments, Seed treatment and soil
application was done with Azaspiiffium (i 250 per
10 kg seed and 3 kg ha' | respectively, The
recommended doe of fertilizer for the irrigated
safflower was 40 kg N+ 40 kg P00, ha' with half N
and full P,0, as basal and half N at 30 days after
sowing. The obscrvation an growth viz., height of
plant, number of branches plant, dry matter
accumulation on growth viz., height of plant, munber
of branches plant’ , dry matter accumulation plant!
at harvest and yield attribules viz., number of
capitufum plant”! | number of seeds capitilum
weight of seed capitulum™ | seed vield plant! and
seed vield ha! were recorded. The sail anslysis was
done for assessing nutrient status before sowing
and at harvest,

L5 & 6 M.Se, Student, 2, Associate Professor, 3. Assistant Professor and 4. Junior Res, Asstt, Agvonomy

Seetion, College of Agriculture, Nagpur
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Elfect of Nitrogen Levels and Azospirillum on Growth and Yield of Safflower

RESULTS AND DISCUSSION
Crowth attribuoles :

Data presented in Table | indicated that,
plant height, nunber of branches plant! and dry
matter accumulation plant”’  at harvest was
significantly higher with application of 50 kg N ha'
(125% RDN) among all and at par with 40kg N ha!
(100 % RIN) + Azasgiriflinm seed treatment and 40
ke N oha! (100 % RDN) + Azospiriliium soil
application. This might be due to suflicient
availability of nutrient which resulied in better
growth of crop. This is in tune with the findings
reported by Ahmad e af., (2003) and Bhongle e
al, (20073,

Yield and Yicld Attributes

The data from the table | revealed that
application of 30 kg N ha! (125% RDN) recorded
maximum and significantly higher number of
capitulum plant”! | number of seeds capitulum” |
weight of seed capitulum |, seed yield plant! and
seed yield ha' (979 g ha) over all other treatments
bt was at par with application of 40 kg ™ ha! (100%
RN + Azaspiriliium seed treatment and 40 ke N
ha (100% RDON) -+ Azospieilliua soil application,
Patel e o, (19947 nd Papi Reddy er of, (1994]) also
reported similar findings.

Residual Soil Fertility

As eould be seen from the data presented
in Table 2 that available N, Available P,O, and
Available 1,0 (kg ha'y at harvet found increased
with applicarion of higher dose of inorganic fertilizer
and in combination with biofertilizer. Available N,
Available PO, and Available K O (kg ha'} in soil
were significantly maximum with application of 50
kg M ha! (125% RDMNY amongst all but at par with 40
ke N har (100 % RONY + Azospivilfivm seed reatment
and 40 kg N ha? (100% RDN) = dzaspieiliinm soil
application. This might be due 1o balanced supply
of nutrient in maintaining right level of residual
nutrient status. Similar results were reported by
Ekshinge er ol {1995 and Papi Reddy e, afl, {1994,

Economic Study

Data presented in Table 2 indicated that
oross monetary returns (Rs. 204967, net monatary
returns (Rs. 10886 and B:C ratio (2.13) were highest
with application of 30 kg ™ ha' (123% RDN)over all
ather treatments but at par with application of 40 kg

nha'l (100% RDN) + Azospirilfium seed treatment
and 40 kg ™ ha-1 {100 % RON) + dzospiviliinm soil
application. Thiz is in accordance with the findings
reported by Makhawara er. al. (1996,

Thus, from the present investigation it can
be concluded that either seed treatment & 230 g 10
ke seed or sail application @ 3 kg ha'! with
Azospivillivm can reduced the nitrogen requirement
ol salllower.
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Research Notes

Effect of Pendimethalin and Different Doses of Acetolactate Synthase
Inhibitor on Growth, Yield and Economics of Groundnut

Groundnut fdrachis hypogeea L.) is one
of the most important oil seed crops of Tndia. India
ranks first in the world in groundnut with an area of
7.3 million ha and ranks second in production of
about 8.3 million tonne. ndia accounts for 40 per
cent of world area and 30 per cent of world out put of
groundnut (Anonymous, 20000 Weed infestation is
a Himiting factor in the production of groundnut, being
a dwarl nature of crop and with slow growing habit
in initial stages making the weeds to quickly dominate
groundnut. During flowering stage, the weeds create
problem to pegaing in aroundnot, The weeds directly
comnele aroundnut crop for nutrients, space, water
A= L aolar radialion. Hence present investigation was
carried out.

Field study was conducted on the
experimental farm of the Department of Agronomy,
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola
during Kharif” 2002 on the clay loam soil, low in
organic carbon ((1.36%6), total nitrogen (0.038%) and
available phosphorus {1696 kg ha') but high in
potash (29130 kg ha'). The soil pll was slightly
alkaline in reaction.

Table | : Treatment Details

The experiment consisting of eleven
treatments (Table 1) Taid out in a randomized block
design with three replications. The net plol size was
4.2 % 3.0 i Groundnut {Var. TAG -24) was sown on
2% June 2002 using a seed rate of 100 ke Kernels
ha . The crop was soam by dibbling method keeping
row to row distance 30 em and |0 em plant to plant.
Before sowing, seeds were treated with Thivum @ 3
g ke seed and soon before the sced were treated
with Rhizobium culture @ 250 g per 15 ka. The
recommended dose of nutrients {23 kg N, 30 kg PO
te groundnut was unifermly applied to all the
treatments, Other agronemic operations and plam
protection measures were followed as per
recommendations. The crop was harvested on 22
October 2002, Yield and yield contributing characters
along with econamics in term of net returns were
studied.

The prominent weeds observed in the
experimental field mainly comprised of Eupharbia
geniculata, Physalis minima, Digera arvensis,
Lagasca mollis, Acalvoha indica, Phodlanthus nivuri
among Lthe dicot and Dencbra arabica, Commeling

S.N. Treatments

T, ALS3T.5 pa-iha spray 5 DAS (b TH+ THW at 35 DAS

T, ALSSOga-iha'spray SDAS b 1H+ THW at 35 DAS

T, ALS6Z3igaiha’spray 3 DAS b IH + IHW at 35 DAS

T, ALS75gaiha'spray5 DASThIH+1HW at 35 DAS

T, ALSI00gaihaspray3DASIH+1 HW at35 DAS

T, ALS30gaiha’, Pendimethalin (@ 250g, a.iha' spray 3 DAS b 1H + THW at 35 DAS
T, ALSS50gaiha!, Pendimethalin @ 500g. a.iha' spray $ DAS fb IH+ IHW at 35 DAS
T,  PEApplication of Pendimethalin @ | kga.iha'

T, Recommended Practice (2H -+ 2ZHW at 20 and 40 DAS )

T, Weed free check (without chemical)

T, Weedy check (control )

*ALS-Aceto Lactate Synthase, DAS = Days afier sowing, H = Hoeing, HW = Hand weeding, PE = Pre-
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benghalensis, Poa ainva, Cyperss rotundus and
Cyaadan dactylon among the monocots,  (Bhagat,
19971 also noticed this type of weed Nora.

[Uis evident from Table 2 that weed free
check (T ) recorded highest plant height (25,80 cn)
and it was followed by T, Le. recommended practice
(24,33 cm) and were at par. In contrel treatment {T,)
recorded lowest plant height. Amaong herbicides
application of ALS inhibiror herbicide @ 62.5 g ha'!
spray 5 DAS o | hoeing and 1 hand weeding at 35
DAS (T,) recorded highest plant height 23,33 cm
which was al par with treatment T, T.T,T,T,and
re Similar observations were also reported by Brar
eral. (19500,

All treatments were significantly superior
in dry matter production over check, Among
treatments, weed free check (Tio) recorded 19,335
dry matter vicld, followed by treatment recommended
practice (T, ). Treatnent Ti i.e. application of ALS
inhibitor herbicide (@ 52.3 2 ha ' spray 5 DAS + one
hoeing + one hand weeding ar 35 DAS was also
proved hest in increasing dry matter (16.10g) was at

par with treatment T, T T, and T,. Similar results
have heen reported by Chaudhari and Mankar [1aa .

Maximum dry pod yield was obtained with
treatment 1 ie. weed free treatment (16,14 ha')
which was statistically at par with treatment T (1495
q ha'], Among the herbicidal treatments, Treatment
T, recorded significantly superior dry pod yield
{1238 ha'"y over weedy check which was at par with
treatment T T T, T, and T, Resulis are in
conformity with those by Brar e ol {1980} and
Attarde et af {2001,

Highest G was obiained with treatment
e, weed free reatment {Rs. 30488 ha 'y which was
statistically al par with treatment T_(Ks. 28312 ha ).
Among herbicides application of ALS inhikirar
herbicide @ 62.5 g ha ' spray 5 DAS + | hoeing and
| hand weeding at 33 DAS (T,) recorded significantly
superior GMR [Rs.24196 ha') over weedy check
which was at par with treatment T, T,T, Tgand 1y
Results arc in conformity with those reporied by
Attarde es af, (2001), Parbhakaran et ol (1 0953 and
Survawanshi e, al, (2001},
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Ergonomical Assessment of Hand Operated Rotary Maize Shelter for
Farm Women

At presenl maize shelling has been
improved by the use of tubular maize shellers and
hand operated rotary maize shellers. Tubular maize
shelling is done by holding the sheller in one hand
and gradually inserling the cob into the sheller by
the other hand with clockwise and anticlockwise
rotation. The tubular maize sheller is getting
popularity among, the small and marginal farmers
{ Agrawal and Satapathy, 2006). Removing grain from
the cob by hand operated rotary maize sheller is
preferred for sced production due to less damage Lo
the grain during the shelling operation.

As the hand operated rolary maize sheller
is manually operated tool, its work performance
depends not only on the equipment but also on the
operator. 1f ergonomic aspects are nol given due
consideration, performance of the man-machine
cquipment svsiem will be poor, resulting in lower
work output, because the worker may have to taks
frequent rests or a long restand the effective working
time would reduced (Gite and Yadav, 1982). Hence
the study was undertzken to evaluate the
performance of hand operated rotary maize sheller
from ersonomic point of view.

A study on hand operated rotary maize
sheller was conducted at CIAE, Bhopal for maize
shelling operation with farm women subjects 1o
assess the physiclogical work lead based on heart
rate data during maize shelling operation, The
performance evaluation was measured in terms of
output capacity, shelling efficiency and unthreshed
wrain, Hand operated rotary maize sheller is manually
operated equipment consisting of a flywheel, a frame,
a hopper and three shelling gears, With one hand a

person operates the equipment by hand cranking
whereas with the other hand he feeds the cobs into
the machine one by one. The shelled cobs come out
through the port on opposite side. Hand operated
rotary maize sheller is shown in fig, 1.

A healthy age group ranging from 20-35
years was randomly selected as subjects for the
prasent study. The measured body dimensions of
selected [emale agricultural workers have been
presenied in Table 1. All subjects were agricultural
workers and were familiar with the use of maize
shellers, Initially the subjects were briefed about the
experiment and the procedure lo be-followed =0 as
to eolist their full cooperation.

The heart rate was laken as an evaluating
measure. For measurcment of heart rate Polar heart
rate monitor (Polar Vantage NV) was vsed and were
fitted on the subjects. The duration of each trial was
|5 minutes. Shelling opcration was carried out at
constant speed of 50 rpm.

Performance evaluation of hand operated rotary
maize sheller

Fourteen body dimensions involved in
maize shelling operations of 6 female agricultural
workers of Bhopal district were measured. The
consolidated data of these dimensions are presented
in Table 1, [rom this table it can be seen that the
statures of female subjects were ranged from [52.50
cm to 16000 cm. The weizhts of subjects ranged
from 41.00 kg to 66.00 kg, In maize shelling operation,
the man and machine interaction is through hand;
therelore dimensions related to hand were measured,
It includes hand length, grip diameter (inside), arip

1) FEEDING HOPPER

1] FLYWHEEL

3] MAIN SRAFT

4| DRIVER-PULLY FOR BLOWER
§) DRIVEN PULLEY

4] MAN FRAME

1) SHELLING DRUM COVER

3 DRIVINGHANDLE

) SHELLED Gligs tlIFLET

(Al dimensions in mm)

Fig. | : Schematic diagram of handoperated rotary maize shellar

-
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Table 1. Anthropometric data of selected female workers (N=6) study.

(All dimensions in em except otherwise mentioned)

S.N. Buody Dimensions 51 S52 83 54 55 S0 Mean
l Age, (years) 330 320 350 300 33 300 326
2 Weisht, (kg) 6.0 44.0 410 4410 66.0 54.0 50083
3 Stature 1554 1350 1530 160.0 1540 1525 15498
4 Acromizl height 1276 1274 1220 1338 1280 1267 12738
5 Efbow height 98.5 969 935 101.1 v 930 9618

Olecranon height 945 939 900 983 u3.5 g2 9386
7 Tochanteric height T /0.1 84.7 83.1 asn B32 §2.51
i Arm reach from wall 75 747 7T 19 Tin 735 7593
9 Shoulder grip length 6.0 6l 670 HEL GR. 643 66,00
10 Metacarpal 1T height 674 66,8 651 B6Y 63.0 633 6350
11 Hand length 173 16.5 181 173 167 166 1708
2 Palm length 98 9.4 10.7 1l Y3 9.6 931
13 Grip diamster {outside) 8.0 77 84 T4 80 80 18
4 Gripdiameter {inside) 48 4.6 54 45 446 446 475
Table 2, Performance evaluation and Heart rate response of subjects
S.N. Sub.No Replications (%) Unshelled Shelling Output Heart Rate AHR
grain efficiency (%)  Capacity (beats/min)  (beals
(ka by mint)
1 S, | 323 06.77 . 93.60 134 o3
2 255 9745 9024 129 &)
A ! 3176 9624 060 136 36
2 286 97.14 86.60 141 EA]
3 S 1 423 9577 78.28 135 53
' 7 2325 97.75 §3.98 137 5
4 5; | 258 9T 8523 139 53
2 355 9645 SO 143 [d]
it 5, | 425 93,73 87.50 140 a2
2 4.00 96,00 5120 138 L7
6 8 | 3.08 90,52 8338 145 3l
2 39 90,04 9177 141 2
Av 339 9i3.40 26.06 1382 575

diameter (oul side), maximum grip length, grip span,
middle finger palm grip diameter, palm length and
arm reach,

Experiments were carried out to measure

physiclogical responses in terms of heart rate of

female agricultural workers during maize shelling
operation with hand operated rotary maize sheller.
The mean (£5.D) dry bulb temperature, wet bulb
temperature, relative humidity was observed as
36.45+1.21 °C, 20.7+0.823 °C, 22+2.58 percent
respectively during the period of experiment,

The mean working heart rate (HR) and
ncrease in beart rate over rest Le, delta heart rale
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{AHR} during maize shelling operation with hand
operated rotary maize sheller is shown in Table 2,
The mean working heart vate (HIX) and increase in
heart rate over rest {(AHR) during maize shelling
operation with hand operated rotary maize sheller
was observed as 1382 beats per min and 57.5 beats
per min. According to classification suggested by
WVarghese e af., (1994], the maize shelling operation
with hand operated rotary maize sheller was scaled
in “Very heawvy” calegory of workload.

Mechanical evaluation of maize shelling
aperation was carried out to evaluate the shelling
operation in terms of output capacity, shelling
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efficiency and unthreshed grain. Performance
evaluation is shown in Table 2

The mean heart rate and increase in hear
rate over rest (AHR) during maize shelling operation
with hand operated rotary maize sheller was
observed as 138.2 beats per min and 57.5 beats
min’'. The maize shelling eperation with hand

operated rotary maize sheller was sealed in *Very
heavy™ category of worklead. The performance
evaluation of hand operated rotary maize sheller in
terms of output capacity, percentage of unshelled
grain, shelling efficiency was observed as 86.06 kg

B!, 339 and 9660 per cent, respectively.
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Biorational Management on Cauliflower

Diamendback moth Plusella xpdostafia (L.}
is the most nexious pest of cauliflower recording
almost 32 Lo 80 per cent loszes in marketable curds
alonswith other pests (Cheliah and Srinavasan,
19863, Indiscriminate and unjustified use of
conventional insecticides resulted in adverse
changes in the biotic balance and led to the
development of resistance in Plurella xylostetla
(Linnagus) (Deshmukh and Saramma, 1973).

[t has therefore; become the need of the
dav to formufate biointensive pest management
(BIPS) system for minimising the use of chemical
pesticides and promoting the applieation of eco-
friendly insecticides, Hence this experiment wus
conducted o determineg the comparative elficacy of
gco-friendly binpesticides to recommended
insecticide gquanolphos 0,03 per cent at the
experimental field of College of Agriculture, Nagpur
during Rabi seasan of 2006-07., The experienmt was
conducted on cauliflower variety Snowball in RBD
with 11 treatments replicated thrice to study the
efficacy of biopesticides viz., Bacilius thuringlensis
{liquid form), Merarhizium anisoptiae 1310° conidia
mi and Fx 108 conidia ml?, Beauveria bassiana 1x10%
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conidia ml* and 1x10° conidia ml' and parasitoid
Trichorgammaroidea buctrae and neem based

gsticides, neem sced extract 3 per cent and Neermark
LS00 ppm in comparison with recommended
insecticide quinalphos 25 EC 0L05 per cent to search
ot most economically viable tool for management
of Diamondback moth.

FFive plants per plot were selected randomly
from each plot. As soon as | larva‘plant was noticed,
the treatments were initiated. Pre-treatment
observations on larvae/plant were recorded on 3
selected observational plants 24 hours before the
spray. Post reatment observations on larval count
were recorded on 39, 5™, T and 14" day after
application of treatments. The release of
Trichagrammaioidea bactrae was carried out under
muslin cage conditions. In all, two sprays were
underlaken during the experiment at an interval of
17 days us second spary could not be undertaken at
15 days interval due to rains. On the basis of
population in pre-treatment observations, the pereent
reduction in larval population of DBM was computed.

The results clearly indicated that
recommended insecticide quinalphos 0.03 per cent
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offered maximum percent mean reduction in the larval
population to the extent of 74.21 per cent with
miaximum yield 232,93 g ha'' and higher ICBR 1:93.96.
Trichogrammeataidea bactrae at both release rates
(1.5 and [ lakh eggs ha'y registerad second rank in
reducing the per cent larval population to the tune
of 50.3% and 45.22 per cent respectively and
registered yield of 190.72 and 185.69 q ha'!,
respectively with maximum 1CBRE of 1:139.92 and
1013275, respectively. The result revealed that the
Bacillus thuringiensiz G0 1000 mgha ' recorded
mean farval reduction of 478 | per cent and registered
second rank position in respect ol yield (191,14 g
ha'y with ICBR 1:42.35 and was found costly as
compared to other biopesticides tested. The
parformance of Mefarfizinm aniscopliae al both the
concentrations (1% 10% and 1x10% conidia ml-" ) as well
as Reanveria bassiona af hoth the concentrations
(1 L0% and [x10° conidia mi™ ) was superior to control
in respect of reduction of percent larval population
in range of (4288 and 36,86 per cent) respectively
and yield upto (18774 and 177 18 g ha')and (181,55

q hal and 173,535 q ha''), respectively and ICBR of
(1:79.85 and 1:75.56) and (1:74.69 and §:72.23,
respectively. In the present investigations the neem
products, Neemark and Neem seed extract of 3 per
cent performed well in respeet of percent larval
reduction 3 1.28 and 29.09, respectively as compared
o contrel (12,84 %) and vield 158 28 gha and [42.9
qha' respectively and ICBR 15 1:87.85 and 141,31,
respectively. Justin and Mirmala (2002) obtained the
highest vield of cauliflower curds (27.4 t ha') with
the trearment of quinalphos 250 £ a i, ha''. Singh o
al, (2004) found that Trichogammataidea bactrae
reduced larval population to 4.89 larvae plant’.
Biradar and Dhanorkar {2001 reported that Bacilfus
thuringeinsis reduced the Diamendback maoth
{ DBM) population and increased curd yield. Similarly
Fernandez ef al. (2003) stated that Beawveria
bassinng caused mortality of Plwella xyiosiella
under field conditions. While, Santigo (199 1) found
Metarhizium anisoplioe effective against DBM on
the basis of larval mortality and increased yield
which support the present findings,

Table 1. Showing effect of different treatments on pereent reductions of larval population, yield and

incremental cost henefit ratio

SN, Treatments Average percent  Yield(g ha')  Incremental
reduction in larval cost benefit
population of DBM ratioC/A)

{ponled mean)
Bacillus ithuringiensis (liquid form) Dr, PDKY 47 .81(43.73) 1.4 1:42 35
lormulation & 1000 mlha!
2 Metarhizivm anisopliae Dr, PDUEY, 36.86(37.38) 17718 175,56
@ 1000 mbha (1 10° conidiamlh)

8 Merarhizivm anisapliae Dr. PDEV. 42 BR(40.50) 184.74 1:79.85
i 1000 ml ha! (1% 10% conidia ml")

4 Beawveria bassigna Dr. PDUKY. 36.23(37.00) 17355 17223
@ 1000 ml ha! (Tx10° conidia ml")

5 Beamveria bassiana Dr, PO, IR91(38.58) 181.53 1:74.69
i 1000 ml ha' (1x 10 conidiamih

6, Trichogrammatoidea bacirae @ 1 lakh eggs ha' 453204223 18869 1:132.75

. Trichogrammatoidea bactrae G0 1.5 lakh eges ha' 50.39(521) 19072 I:13902

5 Meemark {2 ml it 3128034600 153828 |:87.85

9. MNeem seed extract 3% 290932.63) 14290 4131

10, Ouinalphos 25EC 0L.05% T421(5947) 23294 119596

1. Control (Water spray) 12.54(20.99) 83,67

SE(m)+ 098 .52
Clran 3% 290 449

Figures in parenthesis are corresponding arc-sin transformed values,
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Evaluation of Chickpea Genotypes Against Metabolite Produced by
Fusarium oxysporum {. sp. ciceri

Chickpea wilt caused by Fusarium
axpsporun, fsp.civeri is one of the major diseases
affecting production of this pulse crop. The fungus
is soil borne as well as seed boroe in nature, It is
impracticable to control the disease by using
fungicides and crop rotation. Development of
resistanl varicties is thought to be the most viable
strategy (o overcome this problem.(Ravikumar and
Ratna Babu 2007).For this purpose, iUis necessary
to have a full knowledge about the disease, fungus,
mode of resistance in host and screening technique,
However, difficulties associated with the
development and maintenance of uniform wilt sick

plat for screening have hindered the process of

developing resistant cultivars, Thus, there is a need
for more eflicient methoeds for screening cultivars
asainst the disease. Toxic metabelite has been
reported to play an important role in pathegenesis.
Most of the toxins are low molecular weight
compounds, which may cause necrosis, chlorosis,
wilting or combination of these symptoms { Scheffer,
1983} . Thus, the sensitivity of the hast plant 10 the
towin was correlated with the pathogenicity of the
isolates (1Mikhar ef.al 2001). Therefors, the study was
undertaken to evaluate the chickpea genotypes
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against metabolite produced by  Fusariun
oxpsporun, fap. cicers

The highly virulent isolate of Fusarinm
cieari was prown in six conical flasks of 1000 mi
containing 300 mi of sterilized potato dextrose broth
at room temperature for 30 days and one flask was
kept as uninoculated control. The cxperiment was
conducted during 2007-08 in Seced Pathology
Laboratory, Seed Research Unit, MPKY, Rahuri: The
content of the flasks were filtered through triple
layered Whatman No, 42 filter paper. The filtrate was
observed under microscope for presence / absence
of conidia. The culture filirate without conidia was
centrifuged at 12000 rpm for 20 minute. The
supernatant was pocled as the culture filirate as such
and 30 per cent, 23 per centand 10 per cent dilutions
were made with distilled water, The seeds of 31
chickpea genotypes were sown in autoclaved sand
and FyM mixture (1:1) placed in pro-trays. Fifteen
seeds of each genotype were used. The 15 days old
seedlings were uprooted carefully, the roots were
washed in running water and then rinsed with
sterilized distilled water. These seedlings were placed
into sterilized glass test tubes containing 20 ml
undiluted and diluted cultore filtrate, Five seedlings
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ol cach genotype of chickpea was tested with two
replications in test tube containing culture filtratle
and seedlings were held upright in position by cotton
plugs, The roots of seedlings were dipped in culture
(iltrate and incubated at room temperature for four
days,

Observations in respect of epinasty and wilting
were recorded after 24,48, 72 and 96 h of inoculation,

The seedlings of all chickpea genotypes
(resistant and susceptible) were wilted within a
period of 48 h after dipping roots of seedlings in
undiluted culture filtrate, It indicated that culture

Table 1 Evaluation of chickpen genotypes at 10% concentration of Fusarimm ciceri culture filtrate.

Genotypes No. of Progressive no. of No. of scedings Pereent Disease
plants tested plants wilted after h wilted wilt (%) reaction
48 72 96
Dexi
Chata 10 ¥ 4 - 10 100 5
Vishal 1 - - 0 1 Ity
Digvijay 10 - 3 7 10 100 5
Vijuay i1} 2 8 1o 100 S
Rajas 10 4 6 10 1} 8
PG5 0 3 7 10 100 3
PG-007-3- 10 i 3 1 0 100 s
PG-O7084 10 - 1 i 1o I3
PG-000-13-2 1 4 6 10 100 5
P09 | 1 - I I 0 R
SARISS1G 10 - - | 1 10 K
PG-9621-8 0 7 3 i 1K) S
PGOT758-6-2 ] - 8 2 10 100 5
PG-0001-14-3 0 2 8 = 10 100 3
PG-96006 0] - 8 2 ] 100 3
PG5 110 ] & 4 B 10 100 3
PGO0103 10 2 b ] 100 S
JAKI-9218 10 3 7 = 10 100 3
POG-0008-8-1 0 2 ¥ 1 0 100 3
PG-O0E09 10 2 & - 10 100 3
PG-0010-6- 10 1 9 = 10 100 S
PGO9L5-6 10 9 1 10 100 5
PG-O202-5- 10 E T 3 ] 100 3
PG-0002-12-4 10 3 T 10 100 5
15402 10 3 2 = 10 100 S
Rabuli

Mexigold 10 2 g - 10 100 5
PG-9924-3 10 3 7 - 4] 10K} 3
Wibier 10 - . L 1 10 R
Wirat ] - g il 10 100 3
BOD-205 [0 8 2 - 10 100 5
BGD-1040 I} g I - 10 100 3
Where, R Resistant {< 10 % wilting ) 5 Busceptible (= 20.1 % wilting }
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filtrate of isolates contained metaboliles, which were death of seedlings, Fusarinm axysporum | sp. ciceri
toxic to cause seedling mortality within 48 h. was reported to produce a pterocarpan  toxic
Simitarly, all these genotypes of chickpea wilted compounds which leads in wilting of chickpea ( Alam
within 72 h when evaluated in 30 per cent and 25 per et.al., 2000). The seedlings of Desi genolypes wz.,
cent dilution of culture filtrate. Vishal, PG-97084. PG-9409-1 and SAKI-9516 and

kabuli genotype “Vihar® showed no wilting even after
Uf hrs indicating that these varieties were resistant
to Fresarizas will ar 10 per cent dilution of metabolite.
Therefore, 10 per cent dilution of collure filtrate can
be used to screen the chickpea genotypes for wilt
resistance,

Observations an effect of culture filtrate
of Fusarium oxyspernm [ sp, cieeri onwilting of 31
chickpea genotypes at 10 per cent ditutions of culture
filtrate was presented in {Table 1).The varicery JG-62
highty susceptible to Fusarium will and other
susceptible wvarieties showed necrotic lesions and
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Evaluation of Trichoderma Spp. Against Fusarium oxysporum [ sp
ciceri Tsolates Infecting Chickpea

Wilt of chickpea (Fusarivm onpsporum £.5p, because of bresk down in their resistance which
eiceri) is an important constraint in higher production happens due o variability in the pathogen.
af chickpea in Maharashira and several other states
of country. Chickpea wilt was widely distributed in
32 couniries {Haware eral. 1986 and Mene and
Kannaivan, 19967, Various factors were responsible

Effectiveness of  ¥richoderma vivide and
T harzianum as biocontrel agents in controlling
chickpea wilt was reporled earlier (Shinde e/ 2005).

tor reduction of yield in chickpea, among them wilt The chickpea samples infecied with wilt
incited by F.O.C is important one. were collected from chickpea growing areas of

Maharashtra viz. Ahmadnagar, Dhule, Pune, Nashik,
Satara, Solapur, Kolhapur,Parbhani, Nanded, Akola,
Wagpur, Amravati, Latur and Jalna distriets during
the year 2007-08. A study was undertaken to evaluate
Trichoderma spp. viz. T viride, Tharzianum,
Thoningii, T hamatum and T logispoum against
20 isolates of FO.C in-vitro. Efficiency of these
isolates were tested by growth inhibition study. The
radial mycelial growth of each isolate with cach

The disease is s0il borne in nature therefore
difficult to control. Seriousness of this disease can
be imagined by the fact that during last decades
several good cultivars developed, had been thrown
aut of eultivation, only due to their susceptibility to
Fusarfum wilt. Some cultivars like Phule G-35, Vijay
and Annigeri have been identificd as resistant source
against Fusarium wilt at the centre of its
development and found susceptible at other centers
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Evaluation of Trichoderma Species Againsl Fusarinm oxvsparum [sp ciceri 1solales Infecting Chickpea

Trichoderma spp. (antagonist) was measured for
every 24 hies up to seven davs The per cent mhibition
of F.OLC by Trichoderma spp, was caleulated a5 per
the formula  { Arora and Upadyay, 1978)

The results presented in Table-1 indicated
that all Trichoderma spp. signilicantly inhibited the
arowth of FOC isolates. The growth of F.O.C in
control was 90 mm.

Trichaderma harzignum inhibited the
growth of FOC isolates by 46.66 1o 94.44 per cent
.The higher inhibition [ 94.44 % ) was abserved in
the Mohol isolate {Isolate |} followed by
MARPKolhapur isolate 1 (88,88 %), [solate 8, 12 and
15 showed 83.33 per cent inhibition. Similar results
were obtlained caclier by Singh e of (1977} mdicating
nhibition of Fusarivn ciceri by 1. harziamm.

The per cent inhibition of FOC by T wiride
tanged from §2.77 1o 77.77 per cent, The growth of
FoC isolates 1.1, .0, 1, 1 and [ inhibited
222,

T1.01 and 75.00 per cent. respectively. Effective
control of chickpea Fusarivs wilt by 77 harziannn
anel T viride was reported earlier by Kolle ecaf { 1998),
Prasad e al, (2002), Shinde efal., (2003) and
Mandhare and Suryvawanshi (2008), Similiarly
Trichoderuie koningd inhibitied the growth of FOC
in the range of 33,33 to 94,44 percent, The maxinmm
inhikition (94.44%) was noted in the Tsolate 20
collected from Nanded . The isolates I [LLL and [,
showed 83 .33 percent inhibition by ¥ koningii.

Tharatum inhibited the growth of FOC
isolates in the range of 33.33 to 80.55per cent . The
Isolate 1, was inhibiticd upto §0.55per cent by
T hamatum . The other isolates, l_ﬂ ]!_ ]\-. 1 5, [” and ]Iu
were suppressed 1o 75.00,75.00,72.22 7222 72.22 and
T5.00 per cent respectively

Trichoderma longispornm foumd less effective for
controlling FOC isolates. The pereent inhibition was
ranged from 22.22 1o 7222 These result clearly
indicated that all the Trichoderma spp.inhibited the
growth of FOC isolates in chickpea,
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Intensification and Diversification of Rice Based Cropping System of
Eastern Vidarbha Zone

Rice- fallow- rice, rice- wheat and rice-
chickpea are the most common cropping patters in
the double cropped areas of Eastern Vidarbha Zone
ol Maharashira State, but these have certain
disadvantages. Rice- fallow- rice crop sequence is
the most dreadlul for the build up of disease and
pest complex on the rice crop. The rice- wheat crop
sequence could not cover Jarge area due to limited
availability of irrigation facility during the Rabs
season, whereas, rice- chickpea cropping sequence
is nof remunerztive, Henee, itwas fell worthwhile to
find out the most suitable and economically viable
cropping svsten for the zone to divert the available
irrigation water tonwards other remunerative cropping,
sequences, alter Kharirice,

Four crapping sequences, viz. rice-
chickpea, rice-mustard, rice- chickpea- amaranthus
and rice- mustard- amarantlus were tested for their
suitability and economic viability in the EVZ, treating
ircations as replications, Different villages in
sindewahi, Brahmpurtand Paoni block of Chindrapur
wnd Bhandara districts was selected, with four
replications in gach block. Thus, there were total |2
replications analysed in Randemised Block Dazsion,
The size of each treatrnent plat was 20 x 10 . Soil of
the experimental fields were mostiy light in lexture,
medium deep, having pH rangs of 6.8 to 7.3, low in
organic carbun (<028 %) and nitrogen (=240 kgha
" medium in available phosphorus (<38 24 kgha')

and fairly rich in available potash (=333 kghaty

All the crops inc” ded in the experiment
were raised with the recommended package of
practices. In addition to grain, straw and vegetable
yields of various crops, economical parameters were
also calenfated on the basis of macket prices of the
produce prevailing at that time, Production efficiency
vilues were caleulated by dividing total grain
production in 4 sequence by total duration of the
crops in that sequence (Tomar and Thwari, 1990},

Rice- mustard- amaranthus cropping
sequence has recorded the highest total productivity
172.65 q ha') followed by vice- chickpea- amaranthus
(71,17 q ha'). However, the diversified cTopping
sequence (rice- mustard) recorded the lowest total
crop productivity of 40.56 q ha!,

Data presented in the Table indicated that
GMR in rice- mustard svstem was reduced by 4.73
per cent as compared o rice- chickpen system, The
GME due to intensification of existing rice- chickpea
cropping system and that of proposed diversified
system {rice- mustard) was increased by about 44
and 52 per cent, respectively, due to inchision of
amaranthus. The NMR due to proposed
diversification (rice- mustard) was lowed by abourt
1.52 per cent than existing rice- chickpea cropping
system. lntensification by way of inclusion of
amaranthus in rice- chickpea system and rice-
mustard system recorded increase in NMR by about
65 and 78 percent, respectively, over the traditional
rice- chickpen cropping system. Bastia er al. (2008)
stated thai rice — maize - cowpea had registered the
highest net return of Rs 40,415 ha', Alok Kumar ef
al (2008) reported highest net return of Rs 43,100
ha! year’ provided by rice — polate — areen gram
sequence, followed by rice — onion sequence (Rs
36,407 ha' vear),

B:C ratio of the existing rice- chickpea
cropping system was found to be 1,71 and increased
lo 177 due to rice- mustard diversification, The B0
ratio of existing rice - chickpen cropping system
ncreased from 171 to 1,91 due te intensilication by
way of inclusion of amaranthus crop. The B-C ratio
was raised due to intensification of rice- mustard
system due to inclusion of amaranthus from 177 to
204,

Mandurkar ei. «f (1998) recorded the
highest GMR, NMR. and B:C ratio with soybean-
gram- groundnut sequence, fullowed by rice- fallow-
groundnut. Kharub e all {2003) reported that
inclusion of vegetable and legume crops in rice based
crop sequences improved the productivily and net
retirns. The production efficiency was maximum
(2741 kg day ! ha'} in rice - mustard - amaranthus
sequence, followed by rice - chickpea - amaranthus
(27.37 kg day ' ha'). Nandurkar e o {1998) abserved
the highest production efficiency in rice - fullow-
groundnut sequence {29.32 kg day”' ha'y, followed
by rice- fallow- rice sequence (26,43 kg day ' ha'').

Thus, it is inferred that there is a significant
scope for diversification from the existing cropping




Intensification and Diversilication of Rice Based Cropping System ol Eastern Vidarbha Zone

Table: Grain, straw and vegetable yields, GMR, COC, net benefit, B:C ratio and production cfficiency of
different cropping sequences (2004-05)

Treatments Yields & total Gross Monetary  Costof  Net Benefit B: Cratio  Production
productivity Returns Cultivation (s ha™") efficiency

g ha') {Rs ha™) (Rs ha™) (kg day' ha'y
T,, Rice- Chickpea
Rice 3560 23140 13709 12116

(5370 [2683)
Chickpea 602 8428 6653 2470

(6.95) {693

41.62 34948 20362 14586 1.71 18,92
TJ_? Rice— Mustard
Rice 3000 25438 17708 12384

{33.08) (2654}
Mustard 450 720K 5074 2126

40,50 33293 18783 14510 1.77 18.03
T,, Rice—Chickpea—A maranthus
Rice 36T 29485 13700 13598

(56.43) (2822
Chickpea 621 HEG 6633 732

Ry G2
Amaranthus 2729 13645 5054 691

TL17 aN337 26316 24021 1.91 27.37
T, Rice—Mustard — Amaranthuos
Rice 3945 25642 13709 14803

(3741) {2870}
Mustard 500 SO00 5074 2026
Amarantiius 2820 4100 3054 8146

7245 50612 24737 215875 2.04 27.41
SE(m): 1841
CDat 5% 5418
Rates (Rsq')  Grain Rice &30~ Chickpea 1400/ Mustrard 1600/~

Straw Rice 50i- Chickpea 100/

Amaranthus  S00-
Tatal productivity is excluding strav yield,
Figure in parenthesis indicate straw yield,
Yield of Amaranthus is as green vegetables
system (rice- chickpea) to rice- mustard. The existing significantly by introducing amaranthus in rice -
and the diversified systems can be intensified chickpen and rice - mustard cropping system
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Studies on Intercropping in Relation to Planting Pattern of Bt Cotton
Hybrid Under Rainfed Conditions

Bt gotton ares has increased upte 33 per
cent of the total area in Maharashira { Anonvmous
2006-07). But cotton praductivity was stagnating at
330 ke lint ha' in Maharashira, which iz low as
compared to national productivity of 380 kg lint
har' Intercropping in cotton is giving yield stability
ﬂ]'l(l more returns |Jcr Llnjt arga even llﬂdel' ad\f{"rﬂb
climatic conditions. Many research workers reported
higher returns of intercropping in non Bt cotton
[Kaynande and Narngwre, 199353 than sele cropping.
The canopy architecture of Bt cotton is differad by
virtue of its resistance to bellworms and crop
attending maturity earlier than that of non Bt
hyvbrids. Considering the above facts, ficld experiment
was conducted to find out suitable intercrop in
relation te planting pattern in Bt cotton under rainfed
condition.

A field experiment was conducted during
2008-09 at Akola (MS). The soil was elayey, having
PHT.60, available NPK 142.3,22.2 and 322.7 ke ha,
respectively. Bl cotton hybrid (NCS 145) was
mtercropped with soybean (13-335), greengram,
{Kopergoan), Sesame, (AKT-64) cowpea (Komal
Sadan) and clusterbean {Nirmal) in |01 { 90 x 60 cm
spacing) and 2:2 row proportion in paired row
planting (60 x 60 — 120e¢m) along with sole crop of
cotton mn RED and replicated thrice. Sowing was
done on 4™ July 2008 along with intercrops. Contnon
dose of 5002525 NPK was applisd to all plots, Total
rainfall received at Akola was 528.2 mm in 42 rainy
davs as against normal rainfall of 762.8 mm in 40.7
rainy days.

Sole collon with 90 x &0 spacing (T}
recorded highest number of holls plant ha' which
was at par with paired row ('['__}, cotton |- greengram
{T, and T, but significantly superior to remaining
treatments. Cotton with sovbean and sesame ['1'_.‘._ Ts
and T, T} had adverse effect on number of bolls
plant ha''. Significantly highest seed cottan yicld
ha' was recorded in sole cotton (T,) as compared
to ather treatments.  Maximum boll weight (4,96 g)
was recorded in cotton - cowped intercropping
treatment (T ) which was significantly higher than
all other treatments. Significant reduction in boll
weight was observed when sovbean and sesame
WETE 2TOWN as intercrops in cottan .

Cotton + greengram intereropping (T,
recorded highest seed cottan yield which was at par
with sole cotton (1) butsignificantly higher than all
treziments, Kayande and Narware (1993 also
reported higher yield in cotton + greengram
intercrepping . Similarly sole cotton (T } recorded
significantly higher seed cotton yield than paired
ronw cotton (T,) and other treatments except cotton
+ cowpea (T} intercropping system. Significant
reduction in seed cotton vield was abserved with
soybean (T} and sesame (T,) grown as inlercrops
incotton a3 compared Lo other intercrops. Similar
resulls were also observed by Deache (20017,

As regards to cotton equivalent yield.
cotton + clusterbean (T,) intercropping recorded
significantly highest yield than other treatments.
Chellamuthu et al, (1987} found out that in low rainfall
vear inclusien of clusterbean as intercrop in cotlon
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wils belter than other intercrops. Sole cotton with 90
60 cm spacing (T Jwas recorded significantly higher
equivalent vield than cotton — green gram in paired
row system (T_) and paired row cotton (T,) but il
was al par with cotton + soybean (T, and T,) and
cotton + cowvpea (T ) intercropping systems,

Significantly highest GMR (RS, 31§86 ha')
were found incofton + clusterbean (T as compared

Lo other treatments. Cotton + cowpea reatment 4]
being at par with cotton + clusterbean (T,) and
cotton + green gram (T, ) recorded significantly higher
CGMR than all remaining treatments. It is concluded
from the study that corton + clusterbzan
intereropping in 101 row proportion gave hizher vield,
GMRNMK, and B:C ratio under rainfed condition .
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