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Genetic Study to Identify Parents Suitable to Develop Salt Stress
Tolerant Hybrids in Sunflower

P. Amala Balu', P. Sumathi®, T. Kalaimagal® and S, M. Ibrahim*

ABSTRACT

The present study was candugted te study the combining ability of the parents so as to develop hybrids
suitable for salt affected arcas: The experimental materials consisted of four CMS lines and fifleen testers., The
line x tester model (Kemptharne, 1937) of mating design was adapted to effect 60 crosses, These 60 hybrids and
19 parents were evaluated in salt affecied ares to assess the com bing ability of the parents so as Lo give suitable
hybrids for salt stress condition. The present study revealed that the parents 8214, CO 4, 6D-1 and RHA290
wers found to express both high per se and significant gea for vield and vield contributing characters and the
hybrids 3514 x 60-1, 8214 x RHAZ99, 8524 x Morden, 821 A x RHAS36, 351 A x RHA2T3, 821 A x RHAZUT
and 8214 x 6D-1 expressed high per se, significant seq and standard heterasis for yield and yield contributing
characters. They can be exploited for the development of hybrids suitsble for salt stressed condition,

Sunflower is an important oil seed crop next
to groundnut. To meet out the increasing demand
for this oil, the area of cultivation should be mcreased,
To bring out the salt affected areas under sunflower
a suitable hybrids with salt tolerance is a mandatory,
To initiate heterosis breeding programme, in
sunflower the evaluation of inbred iines for their
combining ability is important. The information
obtained on the relative magnitude of variance
compenent from combining ability studies can he
usefully exploited in the development of suitable
breeding methodology for improvement of different
characters. Heterotic performance of a hybrid
combination depends upon combining abilities of
its parents (Kadkol et of,, 1984). The present study
was carried out to identify suitable parents for the
development of salt tolerant hybrids.

MATERIAL AND METHODS

The experimental materials used as parents
in the present study consisted of four cytoplasmic
genic male sterile lines (CMS lines) wiz,, 351A, 821A,
8524 and 2344 and fifieen testers cum restorers viz.,
RHA265, RHA2T4, RHA278, RHA273, RHARST,
RHAZ97, RHAZ98 RHA299, RHASE6, 6D-1, RRI,
RHA859, RHARSG, CO 4 and Morden. The parents
were raised in crossing block. The restorers wers
raised in three staggered sowings at an interval of
one week. This ensured ample supply of pollen for

the male sterile lines to get sufficient seed set. The
line % tester model (Kempthome, 1957) of mating
design was adapted to effect 60 crosses. The hybrids
and parents were raised in RBD with two replications
in salt affected area of Anbil Dharmalingam Agrl,
College & Research Institute, Trichy (Calcareous
sodic soil). The soil had pH - 8.6, EC — 0.39 dsm-,
ESP —19and CEC - 20 ¢ mol kg™ of soil and irigation
water had pH - 9.2 and EC - 1.84 dsm' The mean
data on five plants in each replication for each
genotype were utilized for statistical analysis, Data
obtained were subjected to analvsis of variance for
ten important characters wiz., days to 50 per cent
Nowering, plant height, number of leaves plant,
diameter of stem, diameter of head, number of seeds
plant”’, hundred seed weight, hulling percentage, oil
content and single plant yield.

RESULTS AND DISCUSSION

Analysis of variance for combining ability
of line x tester mating design inferred that the
parents (Lines and Testers) taken for the study were
significantly different. The estimates of mean squares
for lines, testers, hybrids and line x tester interaction
were significant for all characters.

Study on the gene action involved for the
trait and nature of gene effects controlling the
characlers zuides the breeders to formulate the
breeding programmes suitable to improve the

1.2, &3 Associate Prof,, Centre for Plant Breeding and Genetics, TNAU, Coimbatore 4. Professor, Agriculture

College and Research Institute, Madurai, Tamil Nadu.
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Table 1. Perse performance and General Combining ability effects of parents in salt stress condition

Daysto  Plant Number Diameter Liameter number Hundred Hulling il Single

Parents 50%  height of of of ofseed seed %o Content  Plant
Flowering leaves  stem head  plant?  weight Yield

351A 005 -L66™ 2.65%* 005 051 T468%  061%* 2.15% -1.91** 5.68%*
50.00 1322 2697 130 739 2475 209 1232 2735 200

821 A 0.88%F 8005+ 04AlFF 004%F  021% 1224 MM 1.33*=  0.79*% 2.60%*
5000 122.3 26.16 1.05 a0 2953 388 1742 Jaed 160469

B332A 028 .72%% 036 0.01% 0.36%* -4.93 Q. Z2%%  OTTIEE 0.26*  0.82¥
555 1209 2581 1.54 11.75 2835 4.59 2308 2901 1808

39A L65%F 1448%  1.88% 000 066%%  -B100*s Qg7 -2.70%*  0.86%* -9.10**
295 1152 21.60 126 10.00 342,00 328 1317 el 17.00
SE 006 (k35 0.09 0.01 0.06 342.00 002 0.09 010 040

BHAZ65  1.10%*  9.03** -1 27%% -0.07%* . 23%K |35 20%F -1 31 Q.11 3.23%F 10 83%=
G.s 106.1 1478 123 720 3325 290 949 3267 1445

RHA2T4 -1.53%%  1000%* -2.66%* -0.28** 266" -94.08™ 0.68%% 397%* 093 -6.11**
525 1056 2180 127 588 230 213 906 3761 1051

RHA2TE -065%F 074 -D90%F -Q08% 0375 45207 018 Z2.06% -LO05* 2.10%
553 8928 17.65 093 .36 380 320 11.34 272 1738

RHA273  -(L53% 0.63 [50%* 0, ]3%*  _073%%  2233%F 081FF 4.58%% D IR*F 57T
543 o8AT 2023 1.14 521 400.5 282 988 2101 164

RHAS37 -DO0**  555% 009 007 08T TRITHE QIO 319 {08 725%*
0.5 102.1 1494 125 639 450.5 289 10,85 2885 1878

RHA297 -2.15% 04 008 .02 L4725 105.55%% 048"t 111 032 805
5500 8018 [7.17 129 739 420 293 10,14 3838 1900

RHAZ98 010 0y Sleg¥* 005% 158 1355 (49 400% 2BRKE 2.04%H
533 1259 2178 1.25 602 563.50 277 943 3500 2208

RHAZ09 235%% 12.86% 1.§2°% 022% 13¢5 G207 000 2.74%F 0.9 277
G200 0945 245 128 875 35300 353 15.86 3895 2390
RHASES 1.85%= 566 037 -0.06% -1.oa%F 1200 005 0.69%* 015 oM
52.50 1081 17.00 132 785 452,50 468 2041 2361 2811

601 078 411 Lee%r 015 3.32%%  [T212%F  (L50%F 4 4B%* 037  15.90%
5550 108 L6.06 142 940 439.00 352 15.04 1999 2106

RRI 2726k 505% DM 003 255 0208 0767 |24 017 -G.44%*
3650 127 18.13 168 370 266.00 3.76 162 2743 1589

RHAB59 047# 127 065%F -0.05% _LBS* 320 055 004 0BT 543
5200 88.55 1496 129 722 288.50 Rl 0ne7 2332 1291
RHABSG  O.I0 2.80% B30 016 048 4638% 04 3.00% 3.8 13
5800 1074 18.51 1.12 4.76 21560 2.57 1091 3361 1112

o4 4115 1.44 026 0.16%* 013 -5520%  1.04% 257 | 82%F 2.624*
535 1144 236 148 1344 4158 5.83 2745 3312 3005

Morden -2.03%%  -6.52%% | 35% 020" 187%%  4042¢F -0.72%* 361 013 4.90%*
5200 G289 227 1.56 1461 35850 464 2268 2775 2524
SE(my+ 013 1.19 020 0.01 0.12 787 0.05 0.19 023 087
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quarititative traits (Panse, 1942). In this present study,
the oD values were higher than oA values for all
characters except plant height (Table 2), The nine
characters except plant height were under the
influence of non additive gene action, This is in
aecordance with the reports of Limbore er ol {1997),
Castiglioni er al (1999), and Nirmala et al (20007 .
The plant height that was governed by additive gene
action can be improved through simple selection
procedure and recombination breeding. But for the
improvement of all other characters, heterosis
breeding or hybridization, followed by selection in
later generation or reciprocal recurrent selection can
be used Lo exploit non additive gene action. Generally
reciprocal recurrent selection is recommended to
exploit non additive genetic componcnts.

The lines 821 A, 8524 and the testers CO 4,
RHAZ298, RHAZ99, 601 and Morden high per se
performance, The hybrids 351A x 6D-1, 8214 x
RHAZ299, 351 A x RHABSY, B52A x Morden, 351 A x
RHAZT3, 821A x RHABS6, 852A x 6D-1, 351A x
RHAS86, 821A x RHA297, 821 A x 6D-1, 8524 x
RHAZ9E and B532A x RHAZ299 registered high per se
for important characters including single plant vield,
In this study the parents 821A, CO 4, 6D-1 and
RHAZ9Y were found to express both per s¢ and
significant desirable geca for yield and yicld
contributing characters (Table 1). The hybrids 3514
x60-1 and 8324 x Morden, 821A x RHA299 and
821A x RHARSG, BS2A x RHAZ0D, 351A x RHASEH
and 8214 x6D-1, 35 1A x RHA273 and 852A x C0 4,
331 AxRHARSD, 82IA % CO4, 852Ax 60-1 and 8214
x RHA297 expressed more than 20 per cent standard
heterosis yield and other yield contriluting
characters.

Sprague and Tatum {1942) defined general
combining ability as the average performance of a
genotype in a series of cross combinations and
specific combining ability as deviation in
performance of a cross combination from that
predicted.on the basis of peneral combining abilities
of the parents involved in the cross. The breeders
should have sufficient knowledge about the
combining ability of parents, tvpe of gene action
and compenents of genetic variance of traits so as
to decide the breeding methods for crop
improvement. Singh and Harisingh (1985) had also
suggested that parents having high gea effects

could produce transgressive segregation in F, or
later generations. In this study the line 8524
adjudged as good combiner for days to 50 per cent
Mowering, number of leaves per plant, diameter of
stemn, diameter ofhead, hundred seed weight, hulling
percentage, oil content and single plant yield. [t was
followed by 821A, for the characters number of
leaves per plant, number of seeds plant”, hulling
percentage, oil content and single plant yield, Among
testers 6D-1 expressed itself as the best combiner
for all eight characters except plant height and oil
content. This was followed by RHARST, for days to
30 per cent Nowering, plant height, diameter of head,
number of seeds plant”, hundred seed weight and
single plant yield, RFA297 for days to 50 per cent
flowering, diameter of head, number of seeds
plant”, hulling percemage and single plant yield and
RHAZ99 for days 1o 50 per cent flowering, number
of leaves plant”!, diameter of stem, diameter of head,
number of seeds plant', hulling percentage and
single plant yield.

The 8214 x RHA299 registered significant
sca for eight characters except days to 50 per cent
flowering and oil content, followed by 331A % 6D-1
for seven characters except days to 50 per cent
flowering, plant height and number of seeds plant™,
852A x Morden for seven characters except days to
30 per cent flowering, plant height and o0il content,
The hybrids 821A x RHAESH (diameter of stem,
diameter of head, hundred seed weight, hulling
percentage, oil content and single plant yield), 821A
x RHA297 (days to 50 per cent flowering, diameter of
stem. diameter of head, number of sceds plant”,
hulling percentage and single plant yield), 8524 x
61-1 (days to 50 per cent flowering, diameter of head,
number of seeds plant”', hundred seed weight,
hulling percentage and single plant yield) and 2344
% Morden (days to 50 % flowering, number of leaves
plant’!, diameter of stem, diameter of head, hulling
percentage and single plant yield) expressed
significant sca for six characters including single
plant yield. [n salt stress condition 351A x 6D-1, 8214
x RHA299, 852A x Morden, 82 1A x RHAS36,351A x
RHAZ73,821A x RHA297 and 821 A x 61-1 expressed
high per se, significant sca and standard heterosis
for yield and yield contributing characters. (Table 2)

The study of combining ability revealed
that, 821A, RHA299, 6D-1 and CO4 as best parents
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Table 2, Specific Combining ability, Per se performance and heterosis effects of hybrids in salt stress
Hybrids Days to Plant  No. of Diameter Diameter No. of Hundred Huolling Ol Single
50% height leaves of Stem  of head of seeds sced wit % content plant
Mowering plant! Yield
3514 x 6D-1 =194 3.57 S.04%  D.346%° 2.70*% 66.16%* 0.71®*  -0.82*  5.89** [1.50%*
F850 [og. 60 2038 2.09 1890 82480 §.7¢ 1995 3400 64.21
4.00%% <15.70%* 11.98** S51.BI**F  41.69%% 65.46%% 33.27%* -23.474* _3.08%*[12.97¢
I51Ax CO4 0.05%%  -11.26%% -1.02%% 01T -(,93F*  -0.B]  -0.83** .B.O6** 7.38%° -2.39%*
J7.00 @750 20,78 57 1282 53050 549 T4.63 3704 37.04
11.76%= -23.04%%  -6.61 13,77% -§.72*r 542 L1.77** -47.54%* -0 18 22 82%*
1514 x RHA 859 -3,17** .58 1.90*  0.11** 1.76%* 155:192* [.542% -] 16%* 4.73*" 0.41**
53.50 MOTHS 2460 163 13.79 73830  6.47 2408 3170 3779
4,00 L5.03** 10.59%* 1548 <182 48.14%% 27.08%% -13.75%% -14.57%425 34¢%+
351A X RHAZ273  -L.67%* 299  .3.75%* (.03 1.83% 232 1.864* -%.60%* -0.00* B.56%*
54,00 10950 7880 f.d9 15.07 56650 6.53 2004 24.76 31044
5. BB -13.40%F -10.99%% Tal** 7.33%  13.64%% 2B.26%% -27.43%% 331273137
351A x RHA278 L4537 L i -(1.65 0.17% 0.44%  73.69*% 0.33%* _567** 018 S5.16*"
Jran 1192 2050 133 13,85 59500 a0/ 1743 26.61  39.88
|1, 76*% -11.49%% .7 54+ =362 S06E 19.36%T 17 8A%** 3T 51 28 2RERI AT
3514 x RHA297  -1.05**  -0.08 -1.37*% 0.08** -0.32 0 1al.94%t o] 44 06T* -010 -4, 924
F3a0 JOr 0 2060 143 74,98 85400 4.53 27.03 2742 3992
3924 L|530% 7,39 .83 fE2%  TE31*F* -10.09%  30B  -26.11%%32.27+*
IS1A % RHASES  3.45*= 610" -1.39*% 0.16** S30E** 211.06% -2.13% B46%* 4 53%% |3 5G%*
arEn el 1990 .68 14,30 87630 507 I 784 23 te 3L
20.59%%  S5.07% -10.56% 21.74% 324 T5.79%% 039 36.04*% 3758446952
1514 x RHABST  1.70%% -10.92*% .2.35%* (2]1*= 1AL 2R A9 L0, 24%2 o4 §O** 025 10.09*
530 0 re  1RED 1.20 fd.9%  TH3.50 6.39 26.09 2EEf 5415
3.92%*  -]9.52%* -10.99%%  -5.80% 6.76% 50.15%* 2532%*  .5.45%% 25.854079.58"
821A x 6D-] 4. 74+ 4.70*  Z20% .01t -0, 47 [26.81% 013 -5,97%* .| 58%* J25%
.00 10f.30 2457 1.70 fadl 2300 339 13.98 26.70  J2.48
19.61%% _19 Bo** [D45%% 23.83%%  |3.96%* 65.10%* 569 -49.87T*.20.937*75.37%*
82lAxC0O 4 S2.3E% STA0E <200t D36 .22 ZTL.EG** 1.41%* S R7** 2 QI** 009
54.50 G473 2364 218 f3.25 30700 737 27,74 27,09 36.25
586 2307 625 5833 5,66 +20,36%% 44.65%*  -0.53  -T7.09¢* 20.25¢
B21A x RHA 836 -3.13**  -061  -121%* pa7st S.001*% 380.01%* 0.93** -5.88** 024 21.02%F
34.00 jaz.en 2292 2.49 18635 Hed 30 589 21.64 2934 56.09
5084 _|B.62** 306 S1.80%% 32.75%% 73.62%% 15.TI%* 2240 -BO5S*TE6 Q4%
#21A x RHAZOT -1 &8+ 10.25%% -] 34%F .0 15 OB3*= 15389 0.T|** 0.61 -03e 176
53.00 Hrae o 2568 i1.e0 P340 T8I0 469 1792 2802 J3.546
3.92¢= _|222% 647 35.04%*  9.g5*r 5117t T 5 -BSTIFF IR 1ETTT.AI*C
B2IA x RHAZ9E 087+ -G.pi** .2.52%* (0.25** -1.62%*  .15.41  2.06** -15.87** -0.82 o6.16*®
A5.00 i 20,51 1.33 086 $22.00 748 40.69 23,90 - #3286
13.73%% .28.75** -7.80% -31.0% «29.09% 471 456.72%% 45 BF** 27.89¢*5(.11*°
8214 % RHAZOY  2.12%%  19.08%% 437+ -(.06%* 0.71** 64.36* 0.88*= 9.75*= 009 2.6l
G450 [ires 3150 224 17,25 6050 530 17,40 24,42 4326
20.59** 490 -41.60%* $2.32*+ 22 B2** 36.51%% 12.07*% 3T.61%% -24.02%%43.47%
8524 x 6D-1 <1.09%F -5.94%x 2.27e% L0 17** -0.30 104.48%*  -0.04 3.22*=  )81* 5.837**
£4.00 92430 24.47 142 676 78350 o6 207 26,30 53712
SR8 25647 9.08%*  |T39rc 19.30%% 5T 07%* 11.08%% -24.45%% 2T 36%*TE.17**
RB52A x CO 4 2,284+ 3.08 0.24 0. 14%%  -p45FF 62.30%* 0.36%*  1.96** -3.62** 4.80**
s5.00 Hog.en 2508 165 206 340 4,51 2173 ji.36 3038
F3,73%% {4 1% [2.72%% 19,57 _13.3G%* 311 27.67*% -22.08** -30.00**30.59%*
524 x Morden  2.16%* 249  Z.63** 037t 4,724 296.18%% 2.01%*  301%* 522+ 10.90%
Fa.00 mo.as 29035 221 .33 84330 6,40 13572 it 4705
o g0 20 88%F 30.50%= A0 14** A4.78%% 69.21%% 2562F -43.64%% -20.764%56,05%¢
ES2A x RHAZ9T 3 .18*= 4. 08* 3306%* 001 035 -Z21.88%% (.30%*% 6 35% .69 -§.634
5700 tog o 2433 144 15,50 51850 7.24 24.05 2758 4175
LE.76%+ 213,72%* G9.37** 16.30** =545 A.01  42.10%* -13.77%% -20.93%%38.47**
8524 & RHAZDE 2 03%* -2.77 -0.08 -0.05% 1.59%% ]54.62%% -0.42%* -4 R3** 240" 4.73%¢
J& o0 32 2606 164 1575 59250 a9 1047 2687 4106
[3.73%% -20.66%% 17.17*% 11.23*%  -12.78%% 14.86%* 19.43** .62.46%* -20.08%*36.17**
234 A x Morden  -0.8T* -2.65¢ -0.03 0.07** 1.06%* 118.355%* 0.17 300t 622 ] 504¢
57,50 132.65 2542 L] 1673 7520 4,62 24.25 2381 3509
5.ES*Y  -12.53%F 22.50%% 42.39%%  17.30%* 42.9]1%% .2].397* -32.67%* -40.023*26. 15+
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for producing superior segregants with favourable
genes for yield and different yield contributing
characters and among hybrids 8214 x RHA273, 821 A
s RHAZ97 821 A x RHA299, 82 1A x RHASS6, 821 A x
6D-1, 852A x RHAZ98, 852A x 6D-1 and 852A x
Morden, 234A x Morden expressed themselves as
good specific combiners for most of the yield and
yield components. In conclusion, the parents 8214,
CO4, 6D-1 and RHA299 were found to express both
per se and significant desirable gea for yield and
vield contributing characters and the hybrids 351 A
x6D-1, 821A x RHAZ299, 852A x Morden, 821A x
RHABS6,351A x RHAZT3, 821 A x RHA29T and 82 1A
x 6D-1 expressed high per se, significant sca and
standard heterosis for vield and yield contributing
characters. They can be exploited for the
development of hybrids suitable for salt stressed
condition.
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PKV Ashwini: A Sweet-Grained Parching Type Kharif Sorghum Variety

R.B. Ghorade', .P. Bhopale?!, P.A. Kahate!, A.M. Dethe' and J.P. Deshmukh®

ABSTRACT

PRV Ashwini® (Wani 11/6) s 2 sweet-grained parching type (Huwda purpose) Kharff sorghun variety
derived through hybridization followed by pedigres selection method from a cross of (Malkapur Wani x 5PV
462). It has early mid-1all growth habil and dreoping leaves with high green dough stage Hurda grain yield within
82 days after sowing. The variery has shown tolerance to major pests and diseases, Rased on the performance
in various trials over five years, the PEV Ashwin consistently recorded 54.6 and 65,4 per cent increase in green
Hurda yield over checks, Malkapur Wani and Parbhani Wani, respectively, It has also shown 55.4 and 20.9
per cent higher prain yield than the checks mentioned above. PV Ashwini also performed well under various
multilocation and adaptive trials by producing Hurda grains of excellent quality in respect of aroma, taste, sugar
content and easy threshability, Therefore, the variety is released under the name PV Ashwini” for commerncial
cultivation in Vidarbha region of Maharashira in June 2006,

Amaong the food prain crops, sorghum
[Sorghum bicolor (L) Moench] (2n=20}) occupics
an important place, being a staple food for very large
population of semi-arid and arid tropics countries.
In India, sorghwn ranks third in area and production
after rice and wheat; which is a major dual purpose
cereal constituting important source of food as well
as fodder. Green grains of sorghum at dough stage
are used for consumption as ‘roasted grains’; this
locally called as “Hurda'. These special scented
sweet-grained type sorghums posses pleasant
fragrance and sweetness, which makes them popular.

In research contribution regarding
development of sweet-grained (Hurda) type varieties
was, however, meagre, Such Hurda sorghum fetches
better price in market because of the high demand
from rural as well as urban consumers, Traditional
local types are very tall, late and susceptible to pest
and disecases causing lower yield with poor quality.

Keeping these facts in view, it was,
therefore felt necessary to identify and develop high
yielding and early types of Kharif furda sorghum
with better organoleptic properties,

MATERIAL AND METHODS

Asingle cross, "Malkapur Wani x 5PV 4627
was effected at Sorghum Research Unit, Dr. PDKYV,
Akola during the year 1991-92. The selections were

made in F, as well as advanced populations till 1994-
95, When homozygous population stage was
achieved. Among the several selections made in
segregating populations, a strain “Wani 11/6°
appeared to be one of the most promising. [t was,
therefore, tested 1 & small-scale yield trials alongwith
other promising cultures and a local check (Malkapur
Wani)during  1993-1997 at Akola.

Cn account of the promising performance
in comparison with the checks viz., Malkapur Wani
and Parbhani Wani, this strain was promoted to
University level multilocation varietal trials at Akola,
Yavatmal, Achalpur and Buldana during 2004.2006.
Fach genotype was sown at 45 x 15 em in randomized
block design with three replications. Recommended
plant protection measures and fertilizers were applied
to raise normal crop.

Chemical properties such as, reducing, non-
reducing and total sugars (%) were estimated
coupled with organocleptic testing for sensory
properties by the pre-trained team of evaluators as
per the defined rating scale shown in Table 1.

The genotype was also screened for
reactions 1o major pests and diseases. The data
from agronomical evaluation was recorded for
response to different fertility levels. Thus the
performance of this genotype was tested alongwith
the checks across various experimental trials as well

1. Senior Research Scientist, 2, Assistant Prof. and 3. Senior Res, Asstt., 4. Senior Res. Asstt. and 3, Sorghum

Agronomist, Sorghum Research Unit, Dr PDKY, Akola.
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as on Farmers' fields in adaptive trials. The statistical
analysis was carried out according to Panse and
Sukhatme (1967).

RESULTS AND DISCUSSION

Screening of the sweet-grained sorghum
genotypes at Sorghum Research Unit, DrE.DE.V,
Akola revealed the scope of improvement in this
type. After crossing Malkapur Wani, the only
landrace prevailing in Central Vidarbha region with
an advanced dual purpose variety SPV 462,
selections were made from F, and successive
generations populations to reveal promising
aenotypes like Wani 11/6 and Wani 85, which were
further tested in various station and multilocation
trials.

Performance of PKV Ashwini across different
trials:

In University trials conducted during the
year 1995-1997 at Akola the yield differences due to
genotypes were found significant. The culture * Wani
11/6" gave average green Hurda vield of 43.52 g
ha!, which was 54,57 and 65.44 per cent higher than
the checks, Malkapur Wani (28.15 q ha'') and
Parbhan Wani (25,52 g ha''), respectively; while in
case of poeled mean analysis the mean at 40.79 g
ha' of PV Ashwini (Wani 11/6) was at 6.4 and 19.9

per cent higher than the checks, Malkapur Wani-

(21.80 q ha') and Parbhani Wani (27.79 q ha'},
respectively (Table 2) (Anonymous, 1998).

For green fodder yield, average
pecformance of 214 g ha' was recorded by PKV
Ashwini with 14.43 per cent decrease and 46,59 per
cent increase over Malkapur Wani (250 q ha') and
Parbham Wani {146 g ha''), respectively. Similarly,
the pooled mean of 136 q ha' green fodder exhibited
9.61 per cent decrease and 4.52 per cent increase

over the checks, Malkapur Wani and Parbhani Wani,
respectively.

The location wise grain yield data (Table 3)
revealed 15.04 g ha'! average, where increase of 53.37
and 20,99 per cent over the checks, Malkapur Wani
(9.68 g ha') and Parbhani Wani (12.43 q ha'') was
recorded in University level multilocation trials
conducted during the yvear 2003 { Anonymous, 2006).
Also, this variety required only 62.62 days to 50 per
cent flowering, which showed 3.09 and 20.3 per cent
carliness than the respective checks, Malkapur Wani
{78.7 days) and Parbhani Wani {64.0 days), Asthis
variely flowers in 62-64 days, thereby it escapes from
midge fly attack. It thus matures earlier than
Malkapur Wani by 10 to 12 days.

The genotype, Wani 11/6 was evaluated
alongwith check on Farmers® field in adaptive trials
for green Aurda and fodder vield in various districts
of Vidarbha region. The data of 15 trials indicated
that, the Wani 11/6 yielded higher green Aurda (38,49
q ha') than check Malkapur Wani (28,84 g ha') which
was higher by 33.49 per cent (Table 4). Whereas, the
green fodder yield was found to be slightly
decreased by 4.69 per cent than the check, that is
due to garly and mid-tall growth habit of improved
genotype, Wani 11/6.

In agronomic trials (Table 3), three varieties
were compared for their yield performance. The wani
1176 was given significantly higher grain vield at
soft dough stage (49 %) over the check Malkapur
Wani across all the locations, where more response
was obtained at increasing levels of N and P,0, kg
ha'!. Economics caleulated over 40:20 kg M and PO,
ha™ clearly indicated that higher input : output ratio
was recorded with Wani 11/6 at all increasing fertilizer
levels tried than that of Malkapur Wani (Table 6).

Table 1. Rating scale for organoleptic properties of ivrda sorghum

Threshability ] Free
Colour | Attractive
Size 1 Bold
Shape 1 Round
Taste 1 Wery sweet
Fragrance {Aroma) 1 Good

1.5
2

[ J o5 R 5 N 6 |

Medium 2 Hard

Inferior -

Medium 3 Small

Flat 3 Turtle
Medium sweet 3 Slightly sweet
Fair 3 Mo aroma
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Table 2. Summary vield data of *PKV Ashwini® (Wani 11/6) in University trials conducted during 1995 -
1997 and 2004 -2005 for green Herda yield and green fodder yield

Name of variety Year of testing Locations Green hurda Green fodder
(qha) (qha)
Wani | 1/6 1945 ] 6224 —
{PKV Ashwini) 1946 | 50.61 -
1967 1 4230 —
2004 3 46,78 296.00
2005 k) 3208 131.67
Average 9 4352 214.00
Pooled mean 40,70 156.60
Wani 85 1995 | 2840 —
19596 | 4029 —
1997 I 3900 —
2004 3 3845 247100
2005 3 2846 12500
Average & 3437 186.00
Pooled mean 3570 13730
Mallapur Wani 1995 1 41.15 —-
1956 1 " 3760 —
1957 I 3630 —
2004 3 X3 35200
2005 3 1896 148.00
Average g 2815 250,00
Pooled mean 21.80 17331
Parbhani Wani 2003 3 25.53 146.00
Average 3 25.53 146.00
Pooled mean 2779 199.00
% Increase over Wani 8/5 26.63 14.86
% Increase over Malakapur Wani 54.57 (-)14.43
% Increase over Parbhani Wani 6344 46.59
%% Paoled Increase over Wani 8/5 14.1 [4.0
% Pooled Increase over Malakapur Wani 804 (-)9.61
%% Pooled Increase over Parbhani Wani 199 4.532

Table 3. Locationwise grain yield (q ha') of Wani 11/6 (PKV Ashwini) during the year 2005

Genotypes Akola Achalpur Buldhana Average % Increase
Wani 11/ [4.03 14.80 16,30 1504 =
Wani 8/5 1312 1230 14.70 1337 1249
Malkapur Wani {C) 10.86 9.80 840 968 5537
Parbhani Wani (C) 27 1480 ) 12.80 1243 20,59
CDoat 5% NS NS 268
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Table 4. Adaptive trials of sorghum variety Wani 11/6 (PKY Ashwini) during Kiarif, 2005

5.N. Locations No. of trials Average performance (g ha')

Green hurda yield Green fodder yield

Wani 11/6  M'pur Wani{(C) Wani 11/6 M pur Wani (C)

1. Akola 1 40.30 2830 19000

2. Amaravati 5 30,96 26.87 187.6 2100
3. Buldhana 7 39.08 2081 197.1 198.8
4. Washim 2 3785 3039 197.5 2051
Average 3849 2884 193.5 203.1
4 increase or decrease nver — 33.49 — (-)4.69

Table 5. Green fiwrda, grain and fodder vields as influenced by different treatments

Treatments Green Hurda vield (g ha™) Grain yield (g ha™) Fodder yield (g ha™)

Akola  Washim Buldana Pooled Akola Washim Mean  Akola ‘Washim Mean

Over
location

Wani genotypes:
Wani §-5 33.37 4461 3572 37.90 17.56 1931 1844 114,13 11913 116.63
Wani 11-6 42,69 5783 3801 4618 17.79 20659 1924 11607 15578 13592
Mpur Wani 3060 0 4103 2148 34 17.26 16.55 1690 12497 200,15 16256
SE(m: 1.72 2N 0.57 1.68 031 067 - 2589 5.6 -
D 505 8.12 167 494 NS 1.98 - 347 14.68 -
Fertilizer levels:
40:20:00 2012 3411 12.69 22.30 I 160 12.68 1204 9570 12042 10300
60:30:00 2712 3842 2289 2941 14,70 [7.39 604 11155 13327 13241
80:40:00 40,06 5235 4534 45.92 18.94 2161 2027 11978 17133 14353
100:50:00 3492 6642 46.24 55.86 2491 2373 2432 14666 1BE38 16751
SE(rj+ 199 3.20 .66 194 0y 0,78 - M 3T -
D S8 938 1.93 570 213 228 - 978 1653 -
Interaction Gx F:
SE(m 344 5.3 [.14 337 l.al 135 - 3577 1001 -
(98] NS NS 334 NS NS NS - NS MNs -
CV % 16.78 2006 622 1321 1593 1234 = 845 1055 -
Reaction to major pests and diseases: tolerant to grain mold as well as foliar diseases like

P it, anthracnose and leaf s s, (Table 7).
Wani 1 1/6 recorded less suscepuibalily 1o rust, anthracnose anddzat sposs. (Table 7)

shoot fly and stem borer by 3 1.6 and 40.9 per cent, Performance of PKV Ashwini for chemical and
respectively, than that of Malkapur Wani in the trials organoleptic parameters:
during 2004 and 2003, The screening in field and

A P In chemical assessment studies, PKV
controlled conditions revealed the Wani 11/6 as ;

Ashwini (Wani 11/6) recorded highest percentage

150



PEV Res. ] Vol. 33 (2) : 2009

Table 6. Eeonomie analysis: Input-output ratio of different treatment combination

Genotypes Fertilizer Yield Additional Costof  Expenditure  Additional Input-
levels (qha™)  yield over additional  incurred returns  output
(kg N:P,O, {40:20 kg yield on fert. (Rsha’}  ratio
ha™) N:P O ha') @Rs10 kg’ levels
Wani 8/5 F 40:20 19,59 - — 218 - -
F,60:30 2765 766 7660 1226 6434 625
I, 80:40 4708 2709 27050 1635 25455 1657
F,100:50 56,88 36.80 36890 2044 34846 18.04
Wani 11/6 F,40:20 2876 - - 818 - -
F,60:30 3532 6.56 G560 1226 5334 535
F 80:40 5569 2693 265930 1635 25295 1647
F, 100:50 54.95 36.19 36190 2044 146 17.70
Malkapur Wani F 40:20 18.17 = - 818 - -
F, 60:30 2526 709 7090 1226 5864 578
F,80:40 34.98 16.81 16810 1635 15175 1028
F,100:30 4374 2157 27570 2044 23526 1349
Table 7. Reaction to major pestand discases
Infestation by Wani 11/6 Wani 8/5 Malakapur Wani
Shoot(ly 9.5 10.5(-9.52) 1L.O{-113.6)
Stemborer 6.5 9.30(-31.5T) 11.0(-40.9)
% Increase over LN 409
Grainmold (1-5) 225 225 225
Rust | 1 3
Anthracnose I 1 1
Sooty stripe 1 1 1
Leaf spots(zonate, rough, gray) | 1 |

Figures in parentheses are the per cent increase over the Wam 1176,

of non-reducing sugar (12,8 %) and total sugar {1 1.08
9%4) than the checks involved due to which the furda
of Wani | 1/6 has more sweetness than the prevailing
landraces. The organcleptic testing of sensory
properties attempted as per defined rating scale
revealed casy threshability, attractive lustrous
colour, medium size, flat round shape, sweeter furda
grains with good aroma (Table 8).
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Kharif sorghum breeding is a success story
in India. However, area under Kharif sorghum is
reducing mainly due to low profitability and grain
mold problem, Under such circumferences such kind
of alternate uses from low input production can be
one of the better options Lo the sorghum growers.
Thus, being early maturity duration, mid-tall in
growth habit, high yield potential, tolerant to major
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Table 8. Chemical and organoleptic assessment of different hurda genotypes.

Wani 11/6 Wani 8/5 Malakapur Wani Parbhani Wani
Chemical parameters:
Reducing sugar (%) 0.03 053 (.50 0352
Non-reducing sugar(%a) T2.50 704 744 1209
Total sugar (%) 12.83 T47 794 12.6]
Sensory properties:
Threshability Lo 14 L7 1.8
Colour L3 1.6 1.4 15
Size 24 21 19 19
Shape 23 21 24 21
Taste 1.3 1.9 1.8 24
Aroma 1.7 1.9 (3 24

pests and diseases, responsive to recommended
fertilizer dose with easy threshability, better taste
and aroma; Wani 11/6 has been recommended for
release under the name *PKV Ashwini® during the
year 2006 to replace prevailing old landraces, where
this is the first improved variety of its kind developed
and identilied in Vidarbha region for dhari/ season
{Anonymous, 2007). This variety has been assigned
by National Bureau of Plant Genetic Resources, New
Delhi with national identity number 1C 553708.
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Tolerance of Advanced Capsularis Jute Cultivars Against
Their Insect Pests

U. 8. ¥adav' and Adbhut Yaday?

ABSTRACT

The feld experiments with 4 advanced Capsulares jute cultivars along with JRC-321 and JRC- 698
varieties as standard check were conducted during lwo consecutive Kharif scasons 2005 and 2006 (o screen
resistant! mulliple resistant cultivars against stemweevil fdpion corchori), semilooper (Anomis, sabulifera) and
yellow mite (Polyphagotarsoremus latus). The infestation of stem weevil, semilooper and yellow mite varied
from 1.24-28 36per cent, 3.33-17.4%per cent and 1.67-7.49 per cent, during 2003 and 2006, respectively. The
results revealed that the advanced Capsularis cultivar C-332 was found significantly superior and the most
promising against stem weevil, semilooper and yellow mite with an average infestation of 9.00, 6.8 Tper cent and
1.67per cent, respectively. Thus it is inferred that the Capsularis jute cultivars C-532 was significantly superior
1o standard check varieties, JRO- 321 and 113C- 698 and may be considered as multiple resistant to stem weevil,

semilooper and yellow mite.

Jute is an important fibre crop only next to
cofton and is extensively cultivated in castern part
of India and Bangladesh. The capsularis jute
(Corchorus capsularis Linn.) is severely infested
and damaged by stem weevil (Apion corchor!
Marshall), semilooper (Anomis sebwlifera Guen) and
vellow mite (Polyphagolarsonemus latus Banks).
Several workers have conducted studies on
evaluation of capsufaris jule germplasm/ varisties
against these pests (Dixit er al, 1989, Mohapatra
and Patnaik, 1995, Das and Pathak, 1999; Prasad
et al, 2004 and Yadav er al, 2008 and 2008),
However, in changing scenario of pest management
programme, there is need to evolve resistant
varieties/ cultivars against their respective pests.
Keeping in view the above facts, an atlempt has
been made to evaluate certain newly developed
capsularis jute cultivars against stem weevil,
semilooper and vellow mite under field conditions.

MATERIAL AND METHODS

The field experiments were conducted at Crop
Fesearch Station, Bahraich, (L.P) during the Khari
seasons 20035 and 2006 with 4 advanced Capsularis
cultivars along with two standard check varieties in
randomized block design with 4 replications, The
seeds of 4 advanced Capswlaris jute cultivars, viz
C-531, ©-532, ©-333, and JBC-2004 along with
standard check varieties JRC-321 and TRC-698 were

sown in plot of size Gx4.5 m. with line to line spacing
of 30cm during 3" week of April. The crop was raised
adopting a standard package of practices except plant
protection measures. After germination, the plant to
plant spacing was maintained at 3-7em. Data on
different pests, viz.,, stem weevil, semilooper and
yellow mite were recorded at peak infestation during
3" week of August. The infested plants were
counted in a square metre per plot and presented as
per cent plant infestation. For plant infestation, over
3 punctures plant - were considerad as stem weevil
infested plant, whereas over 3 damaged top leaves
plant’! have been considersd as semilooper and
yellow mite infested plant. The infestation of yellow
mite was negligible during Kharif season 20060, hence
not reported. The data have been sratisﬁcally
analyzed after transforming it by square root
transformation formula, a =\|| p+0.5, where *a’ is
transformed value and *p* is per cent infestation.

RESULTS AND DISCUSSION

Screening against stem weevil : The infestation of
Stem weevil (Apion corchord ) varied from 1.24 to
28.56per cent during kharif seasons 2005 and 2006
and its infestation was higher during 2006 in
comparison to 2005 (Tablel). The results revealed
that the cultivar C- 532 recorded lowest infestation
of stem weevil 1.24 and 16.76per cent during the year
2005 and 2006 respectively, [t was significantly

1. Associate Prof,, CRS Ghaghraghat-Jarwal (L. P.) and 2. Ph.D Schelar, 8. V. B. Patel University of Agriculture

& Tech., Modipuram, Meerut.




Tolerance of Advanced Capsularis Jute Cultivars Against Their Insect Pests

Tablel. Screening of advanced capsularis jute cultivars against stem weevil, semilooper and yellow mite
during Kharif seasons 2005-06 and 2006-07,

Advanced Incidence of stem weevil (%) Incidence of semilooper (%) Incidence
Capsalaris of yellow
Caultivars Mite (%)
2005-06 2006-07  Average  2005-06 2006-07  Average  2005-06

C-531 3330183 24.57(5.00) 13.95 1749423 4.17(2.12) 1083 749(2.80)
532 L24(121)  1676(415) 900  1041(3.29) 333(1.93) 687 167(147)
C-533 2817 26.59(5.20) 14.75 1333(3.71)  7.08(2.75) 1020 333(1.95
IBC-2004 291(1.82)  21.87(4.73) 1239 11.24(3.42) 3.75(2.05) 749 249(1.68)
JRCG98 Z91(1.80)  28.56(3.39) 1573 [4.58(3.87)  5.84(2.51) 1021 4160214
JRC-321 416209y  27.89{5.32) 1602 1207{3.54) B75(3.03) LX) 5.83(2.48)
CDat 5% 039 027 - 019 n.42 0.58

CV(per cent) L4.86 360 - 494 11.60 - 14.90

Figures in parentheses are transformed values.

different to JBC- 2004 with 2,91 and 21.87per cent
infestation during 2003 and 2006, respectively, Thus,
on an average, the cultivar C- 532 was the most
promising with an average stern weevil infestation
of @.00per cent and significantly superior to standard
check varieties JRC-321and JRC-698 with average
infestation of 16.02per cent and 15 73per cent,
respectively. Earlier, Dixit er af. (1989, Prasad er.af,
(2004 ) and Yadav er al. (2008) have reported that the
capsularis jute germplasm/ cultivars with |-10per
cent stem weevil infestation are resistant, where as
Mohpatra and Patnaik, (1995) have rated the
capsularis genotypes with 10,5 to 19.30per cent stemn
weevil infestation as moderately resistant. Hence,
the capsrdarts jute cultivars C-332 may be considered
resistant against stem weevil,

Screening against semilooper: The infestation of
semilooper (Anomis sabulifera Guen) varied from
3.33 to 17.49per cent during Kharff seasons 2005
and 2006, respectively and its infestation was
comparatively more during the vear 20035 (Tahle 1),
The infestation of semilocper was significantly low
on cultivar C-332 with 10,41 and 3.33per cent
infestation during the year 2005 and 2006,
respectively, It was non-significantly followed by
the cultivar JBC- 2004 with 11 24per cent & 3.75per
cent infestation during 20035 and 2006, respectively.
Thus, on an average, the cultivar C-332 and JBC-
2004 were most promising with 6.87 and 7.49 per cent
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semi-looper average semilooper infestation,
respectively, These cultivars were significantly
superior to standard check varieties JRC-321 and
JRC-698 with 1041 per centand 10,21 per cent average
semilooper infestation, respectively, Earlier Das and
Pathak, (1999), Prasad et al,, {2004) and Yadav et
al., (2008} have reported that capsularis jute cultivar
with less than 10L00 per cent semilooper infestation
are resistant, Hence, the capsiwdaris jute cultivar C-
232 and JBC-2004 may be considered resistant
against semilooper,

Screening against Yellow mites: The infestation of
yellow mite, varied from 1.67 to 7.49per cent during
the year 2003, The results indicated that the culture
C-332 with 1.67per cent infestation was most
promising against yellow mite, It was followed by
the cultivar JBC- 2004 with 2.49per cent vellow mite
infestation, respectively, It is clear from the results
that the Capsularis jute cultivars C-532 and JBC-
200 were significantly superior to standard national
varieties JRC-321 and JRC-698 with 5.83 and 4.1 Gper
cent yellow mite infestation respectively during the
year 2005. Earlier Prasad er. af, (2004) and Yadav
et. al, (2008 and 2008) have reported that capsidaris
jute caltivars with lass than 10.00per cent vellow
mite infestation are resistant, Hence the advanced
capsutaris cultivars C-332 and JBC- 2004 may be
considered highly resistant against vellow mite.
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CONCLUSION

On the basis of over all results, the
advanced Capsularis jute cultivars C-332 with
average infestation of 9.00per cent stem weevil,
6.87per cent semilooper and 1.67per cent vellow mite
have besn recognized as multiple resistant against
stem weevil, semilooper and yellow mite, and may
be recommended for field use. However, the
capsularis jute cultivar JBC-2004 may be recognized
as resistant to semi looper and yellow mite with 7.4%9
and 2.49per cent infestation, respectively.
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Studies on Host Range, Physical Property and Seed Transmission in
Chilli Mosaic Virus

T. K. Narute', I, M. Sawant® and G. P. Deshmukh?®

ABSTRACT

Trasmitting through mechanical sap inoculation was found svitable from tender leaves containing highest
concentration of the virus than stem, fruits and root. Various isolates of chilli mosaic virus were identified on the
hasis of host range, physical property and seed transmission. Based on host range, five isolates wiz., isolate |
(Cucumber mosaic virus), isolate 11 Potato vires Y, isolate 11 Tobacea mosaie virus (TMV), isolate IV Cucumber
mesaic virus + Polata vires Y (CMY + PVY) and jsolate V Cucomber mosaic virus + Tobacco mosaic vies
(CMV + TMV), These isolates have different physical property. Thermal inactivation point for five isolates in
between 55-90 "C, dilution end point in between [0 - 10* and longevity fr-vitro 42 h to 95 days, The 3-4
per cent infection of seed transmission was noticed in isolate 1 e Tobacco mosaic virus and in jsolate ¥V ic.
mixture of UMY (Tobacea mosaic viras + Cucumber mosaic virus), réspectively,

Chilli (Capsicum anauuwm Linn) is
vulnerable to several biotic stresses caused by
viruses and phytoplasmas (Green and Kim, 1991;
Simgh, 1993; Singh and Singh, 2000; Satya Prakash
et @, . 2000} Among all these, viral diseases have
been recognized as a serious threat in successful
cultivation of capsicum. Chilli mosaic virus was first
time reported by Kulkarni (1924} from [ndia. Details
studies were undertaksen on transmission of virus
through seed, presence of virus in different plam
parts, physical properties of various isolates of chilli
mosaic virus and host range to identifiy different
strains of virus,

MATERIAL AND METHODS
1. Mechanical transmission :

The virus infected capsicum leaves
showing different types of symptoms were collected
from different polyhouse grown capsicum field’s viz.,
Pune, Satara, Kolhapur, Sangli and Ahmednagar
district of Maharashira. The cultures of various
isolates of chilli mosaic virus were maintained on
California Wonder by mechanical sap transmission.

Determination of virus concentration ;

Samples of leaves, fruits, stem and roots of
virus infected capsicum plants of all the izolates were
separately collected for determination of virus
concentration. The crude sap was separately

extracted from leaves, fruits, stem and roots and
inoculated to five leaves of local lesion host i.e.
Chenopodivm amaranticolor  for each isolate,
Inoculated plants were [abeled properly and
maintained in an insect proof glasshouse.
Observations were recorded for number of local
lesions developed on leaves of local lesion host e
Chenopodium amaranticolor.

Host range :

The different virus isolates were maintained
on capsicum cv, California Wonder in an insect proof
glasshouse, Six plant species belonging to
Selanaceae, Cucurbitaceae, Chenopodinceae,
Lepuminogceae, Compositge and Criciferae were
tested to find out the possible natural reservoirs,

Seed transmission @

In order to find the possibility of
transmission of virus through seeds, two hundred
seeds collected from infected plants of respective
isolates of polyhouse grown capsicum of three
verieties Fiz., Orbelle, Bombay and California Wonder
were sown separately in earthen pots and kept in an
insect proof glasshouse. Observations on
germination per cent and developments of symptoms
were recorded. The levels of per cent sced
transmission were calculated by counting infected
plants from total plant populations.

1. Professar of Plant Pathology, College of Agril., Pune. 2. Associate Dean, College of Agril., Kolbapur, and
3. Scientist (Plant Pathology), Pulses Improvement Project, M.P.K. V., Rahuri,
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Physical properties :

The standard methods (Noordam, 1973}
were employed for studying the physical propertics
viz., (i) Thermal inactivation peint (T1P), (i) Dilution
end point (DEP) and (iii) Longevity fnvitra (LIV) of
various isolates of capsicum,

RESULTS AND DISCUSSION

Determination of eapsteum virus titre in leaf, stem,
fruit and root

Infectivity of inocula prepared from
different plant parts (viz., leaves, stem, fruits and
roots) of infected test plants of various isolates
under study were carried out to estimale the
concentration of virus in different plant parts.

The data given in the Table-| showed that
the extract prepared from leaves of chilli mosaic virus
of all isolates proved 1o be the most infeclious
containing the highest concentration of virus (37.0,
520 50.0, 392 and 34.2), followed by stem (28.2, 27.0,
23.0,22 8 and 19.6) and fruits (39.0, 350,304,274
and 24.4). Low concentration was noticed in roots
of plants infected with isolate 1V, The average local
lesions produced on . amaranticolor ranged
between 34,2 and 570, Maximum local lesions were
observed on local lesion host inoculated with isolate
IV, followed by Isolate ¥, 11, 10 and 1. The local leston
host inoculated with sap of fruit produced local
lesions within the limit of 24,4 to 39.0, followed by
stem in which 19.6 to 28,2,

Table 1 : Determination of capsicum virus titre in
leaf, stem, fruit and root tissues in
different isolates,

SN Extractfrom  No. Local lesions A
1. [solate | Leaves 342
Stem 196
Fruits 244
Root 48
2. Isolate 1 Leaves 302
Stem 228
Fruits 304
Root 42
3. Isolate 111 Leaves 500
Stem 270
Fruits 390
Root 6.4

4 1solate 1V Leaves 510
Stem 230
Fruits 274
Roat 4.0
5. Isolate V Leaves 320
Stem 282
Fruits 350
Root 42

Similarly, Kiranmai ef al, (1997) reported
exrract prepared from virus infected tender leaves
could transmit the virus by meachnical sap
inoculation to a greater extent,

Host range :

The izolate | expressed the symptoms
an family Solanaceae, Cucurbitaceae,
Chenopodiaceae and Leguminoaceage, while host
plants from compositae remained free. Symptoms
ohserved are perfectly matehed with earlier reports.
(Kiramani et. af.,, 1997 and Basavarajappa 1997), The
virus lsolate 1T i.e. Potato Yirus Y could infect the
solanaceae, but, Datura stramonium remained free.
The plants from family Cuwcurbitaceae,
Leguminoaceae and compositae had not expressed
any kind of symptoms, However, host plants of
chenopodiaceae viz., Chenopodium album,
Chenopodium, amaranticolor and Chenopodium
quinoa developed symptoms (Table 2). These
results are in agreement with the earlier reports of
Elsanusio e af, (19917,

The Isolate [T i.e. Tobacco mosaic virus
expressed the symptoms on family Solanaceae.
Three host plants from cucurbitaceae family viz,
cucumis melo, C. sativus and C. pepo expressed the
symptoms while others remained free, The host plant
from family chenopodiaceas and compositae showed
the symptoms while Cajanus cajan from
leguminoaceae expressed the susceptibility for
isolate [11 and other hosts remained free. In Isolate
1V i.e. in the mixture of cucumber mosaic virus and
potato virus Y, combined symptoms of Isoate | and
IT were observed in which the host plants from
solanaceae, cucurbitaceae, chenopodiaceae and
lepumingaceae expressed the symptoms. However,
Zinnia elegans from family compositae remained free.

Isolate V ie. a mixture of CMV + TMV
expressed mixed types of symptoms on solanaceae,
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Table 2: Host range of present virus

SN, MV VY ™IV CMY+PYY CMV+TMV
[solate] lsolate 1l Isolate [T Isolate IV Isolate V

L. Solanacese

k Capsicum anntiim L, + + + + +
2 C frutescens L. ov. Orbello + + - +
3. C. frutescens L. cv. California Wonder + + + + -
4. Nicotiang tabacum L. + + - + +
3 N. tabacum L, cv. Xanthi + - - + %
& N glutinosa L. + . 4 * +
7 N. robusta + ' + _ +
B Datura Stramoninm L. + 5 + + ol
4 Datura merel L, + + + + i
0. Physatis floridana Rydb. + + + + o4
1. Petunia hvbrida Vilm, - | + + +
12, Lycopersicum esculentum Mill, + Bl + + +
II. Cucurbitaceae
L. Cucumis melo L. + = + +
2 C satives L, + i +
3. Cucurbita pepo L, + = + +
4. Cuecnrbita masima Duch.; C. + i e + 2
3 Cuenrbita moschata Duch. + = % + e
6, Luffa acutangula Raxb, _ - + +
4 Laffr cvlindrical (L) Roam + - - b n
8 Memordica balvaming + 2 = i +
[11. Chenopodiaceae
L. Chenopodinm album L. + + + +
2. Chenopodium amaranticolor + + + +

Coste and Reyn
3 Chenopodim guinoa Wild + + ® + F
4. Beta Velgaris L. - - - + +
IV, Leguminoaceae
l. Phaseolus. Mungo + - - + +
2 Cafanus cajan (L) Millsp. + = g + +
3 Figna unguicylata (L.) Walp, + 5 z + +
4. K sinensis Savi, + - - £ +
V. Compositae
1, Zinnia elegans Jacq. Z i = = +
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Table 3 : Transmission of capsicum  virus of different isolates through infected seeds of respective

isolates.

Cultivars No. of seeds Seed Germination No, of plants Per cent Seed
S0WN percentage showing symptoms transmission

Isolate 1
1. Orbello 200 815 e o
2. Bathbay 200 830 o w
1CW 200 813 (04 ]
Isolate IT
1. Orbello 200 80L0 m o
2. Bombay 200 86.5 0] LE)]
30w 200 835 00 o0
Isolate 111
1. Orbello 200 810 05 37
2. Bombay 200 B35 B 4.8
3.CW. 20 840 08 4.3
Isolate IV
[ Orbello 200 855 00 0
2. Bombay 200 865 o o
3.CW 200 4.0 il 1]
Isolate ¥
1. Orbello 200 810 1] 4.9
2, Bombay 200 813 5 36
3.CW. 200 83.5 08 48

bitaceae, chenopodiaceae leguminoaceae and
compositae. Similiarly Basavarajappa (1997)
differentiated viruses' viz., Toabcco mosaic virus
(TMV), Potato virus ¥ (PVY), Cucumber mosaic vinus
(CMV) and mixture of these viruses on the basis of
host range also indicator plants. The present findings
are in conformity with those of Basavarajappa (1997).

Transmission through seeds :

The germination percentage of different
cultivars found variable in the range of 31.0to 86,5
and seedlings raised with seeds collected from virus
infected plants of isolate 1, 11, and IV were found

free. However, only 3-4 per cent infection was noticed
in the remaining isolates of 111 and ¥V in which
tobacco mosaic was observed in singly and in mixture
with CMYV, respectively. Similar types of results have
been reported by Singh (1993) and Satya Prakash
{2001). To confirm the infection, representative
samples of disease free isolates viz., 1, Iland IV were
back indexed on local lesion host Chenopodium
amaranticolor but none of the test plant was found
infected. This study indicated that the capsicum
virus was not transmitted from the seeds collected
from diseased plants of Isolates I, Il and 1V,

Table : 4 Physical propertics of various isolates of chilli mosaie virus.

5. .M. Present study Host Cucumber mosaic virns (CMY)

Thermalinactivation point  Dilution end point  Longevity In-vitre
1 [solate | Pepper 60-63°C 1o+ 48-60hr
Potato virus Y (PVY)
2 Isolate 11 Pepper 55-60°C 10 42-48 hr
Tobacco mosaic virus (TMY)
3 lsolate IT1 Pepper B3-90°C 10% 90-95 days
4 lsolate [V Pepper Cucumber mosaic virus + Potato virus Y
5 Isolate ¥ Pepper Cucumber mosaic virus + Tabacco mosaic virus Y
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1. Thermal inactivation point :

Cucumber mosaic virus (CMV) was
observed singly in Isolate | and in combination with
PVY i Isolate TV and also with TMVY in Tsolate V.
The thermal inactivation point of this virus was
observed in between 60 to 65°C. Similar results in
respect of CMY in pepper were reported by Kiranmai
er al. (1997), Another virus viz,, PVY was observed
singly in Isolate Il and in combination with in lsolate
IV, These two isolates containing FVY were infective
up to 353°C and lost infectivity at 60°C. The results
are in agreement with the earlier findings of Sherf
and MacNab (1997). The tobacco mosaic viras
disease was noticed singly in Isolate 111 and in
c¢ombination with in Iselate V. The thermal
inactivation point of TMV ranged between 83 and
90°C in both these isolates f.e, [T and V. Similiarly,
Bidari and Reddy (1990} and Rishiand Dhawan (1989)
studied thermal inactivation point of TMY which
was in the range of 85 to 90 °C,

2. Dilution end point :

In the present studies [Table 4), the
cucumber mosaic virus reported from Isolate | and
in mixture with Isolate IV remained infective up to
10+ dilution and lost  their at 107, These results
are in agreement with results of lost their infectivity
at 10, Kiranmai et, ol (1997). In isolate [1, potato
virus ¥ was observed singly while in [V it was in
combination with virus CMV. When it was reporied
singly in isolate it remained infective up to 10*and
lost its infectivity at [0, Similar results were also
reported by Bidari and Reddy (1990} Sherf and
MacNab (1997), Maximum dilution end point 107 was
recorded in Isolate 11 in which TMV was observed
singly and in Isolate V where it was in combination
with CMV. The results are in agreement with the
previous findings of Sherfand MacNab (1997,

3. Longevity In-vitro

A minimum longevity range of 42 to 48 hrs
was observed in Isolate IT in which potato virus was
investigated. These results are in agreement with
the earlier reports of Sherf and MacNab (1997).

In Isolate 1 (i.e. VIV and in Isolate TV (CMV
in combination with PVY) the virus CMV remained
infective up to 48 h and lost their infectivity after
60 b Similar results was reported by Bidari and Reddy
(15900,

Isolate 11l containing TMV alone and in
Isolate VW, TMY in combination with CMY, maximum
longevity of 2160 h (90} days were observed. These
results are in agreement with the results of and Bidari
and Reddy (1990).
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Genetic Variability Studies for Yield Attributes in Jatropha

A.R. Bhuyar', V.K. Gour® and S.R, PatiP®

ABSTRACT

Orver the past Tew years, biofuels in general and biedicsel in particular have attracted an increasing interest
as potential solutions ta pressing challenges including global warming as well as depletion of conventional erude
oil reserves, Jatrapha being a possible example. The ninety-two plants over fifty-nine accessions of Jatropha
eurcas were selected from LNV, Jabalpur during the year 2008-2009 for the studies. The accessions
represent different geographical location of Madhya Pradesh from fhabuoa district was recorded on important
characters viz., number of branches {primary, sccondary and tertiary), number of fruit bearing branches, number
of fruiting inflorescence (inflorescence and co-flarescence), number of capsules (developed and underdeveloped
capsules), weight of capsules, hull (%) and seed yield. To stucy genetic variability from the recorded observations
for yield auributing traits was estimated by range, mean = standard error and standard deviation over the
aceessions, The economic characters wiz, number of branches, number of fruit bearing, number of developed
capsules and weight of capsule recorded highest value in accession number 343 (175), 9 (303, 411-1 (481) and

4111 (1160.56 o) as a desirable teait.

Jatropha curcas L. is commonly known as
Physic nut, Purging out or Ratanjyot belongs to the
farnily Euphorbiaceae. India ranks sixth in the world
in energy demand accounting for 3.5 per cent of
world commercial energy consumption. India’s
import of erude oil was expected to go up fiom 83
million tonnes to 147 millien tonnes in 2007,

Jatropha is a drought tolerant perennial
plant that received extensive attention for its seed
oil as a commercial source of fuel (Takeda, 1982:
Banerji ef al., 1985; Martin and Mayeux, 1985). It
arows in tropical and subtropical regions of the world
and can be grown in areas of low rainfall and
problematical sites, being drought tolerant. It can be
used to reclaim eroded areas and as fence or live
hedge.

Freshly harvested Jatropha dried fruit
contains about 35-40 per cent shell and 60-65 per
cent seed (by weight), The fruits are 2.5 cm long,
ovoid, black and have 2-3 halves. The shells are
available after de-shelling of the fruit while seed
husks are available after decortications of seed for
oil extraction. Seed contains about 40-42 per cent
husk hull” and 58-60 per cent kernels (Singh er af.,
2008).

Over the past few years, biofuels in general
and biodiesel in particular have attracted an

increasing interest as potential solutions o pressing
challenges including global warming as well as
depletion of conventional crude oil reserves,
Jatropha being a possible example (Polastro and
Tulcinsky, 20083

Therefore, investigation has been planned
to conduct study on variability for yield atributes
to explain the possibility of large quantity of feed
stock (seed) for effective oil extraction high recovery
and to establish inter-relationship amongst fruit and
seed characteristics.

MATERIAL AND MLETHODS

The germplasm of /. cureas raised under
the Jatropha Improvement Project at Breeder’s seed
farm, Department of Plant Breeding and Genetics,
INICVY, Jabalpure (MP) during the yvear 2008-2000 was
utilized for the experiment. Jabalpur is situated at
23.9*N latitude and 79.58" E longitudes at an altitude
of 411.87 m above the mean sea level. It is a
subtropical zone as a part of Satpura Plateau and
Kymore Hills region of the agro climatic zones of
India with extremes of summer and winter season
(Sehgal er. al, 1990). The climate of Jabalpur is
described as semi-humid, subtropical with hot dry
summer, medium rainfall and cold winter with
occasional showers. The average rainfall is about
1400 mm, mostly received during July to September.

1. and 3, M.5¢, Student and 2. Professor and Senior Scientist, Deptt, of Plant Breeding and Genetics, INKVV,

Jabalpur (MP)
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1. Thermalinactivation point :

Cucumber mosaic virus (CMV) was
observed singly in lsolate [ and in combination with
PVY in [solate TV and also with TMV in Isolate V.
The thermal inactivation point of this virus was
observed in between 60 to 65°C. Similar results in
respect of CMV in pepper were reported by Kiranmai
et al, {1997}, Another virus viz.,, PVY was observed
singly in Isolate [1 and in combination with in Isolate
IV, These two isolates containing PVY were infective
up to 55°C and lost infectivity at 60°C. The results
are in agreement with the carlier findings of Sherf
and MacNab (1997). The tobacco mosaic virus
disease was noticed singly in 1solate 111 and in
combination with in [solate V. The thermal
inactivation point of TMY ranged between B5 and
S0°%C in both these isolates Le. [11 and V. Similiarly,
Bidari and Reddy (1990} and Rishi and Dhawan (1984)
studied thermal inactivation point of TMY which
was in the range of 85 (0 90 "C,

2, Dilution end point :

In the present studies {Table 4), the
cucumber mosaic virus reported from [solate | and
in mixture with Isolate IV remained infective up to
[0 dilution and Jost their at 10, These results
are in agreement with results of lost their infectivity
at 107, Kiranmai e, af, (1997). In isolate I1, potato
virus Y was observed singly while in TV it was in
combination with virus CMVY, When it was reported
singly in isolate it remained infective up to 10 and
lost its infectivity at 10, Similar results were also
reported by Bidari and Reddy (1990} Sherf and
MacMab (1997, Maximurm dilution end point [0 was
recorded in Isolate 111 in which TMY was observed
singly and in Isolate V where it was in combination
with CMV, The results are in agreement with the
previous findings of Sherfand MacNab (1997).

3. Longevity In-vifro

A minimum longevity range of 42 1o 48 hrs
was observed in [solate 11 in which potato virus was
investigated. These results are in agreement with
the earlier reports of Sherf and MacNab (1997).

In Isolate 1 {i.e. CMV)and in lsolate IV (CMV
in combination with PVY) the virus CMV remained
infective up to 48 h and lost their infectivity after
60 b Similar results was reported by Bidari and Reddy
{1990),

Isnlate 11T containing TMV alone and in
[solate ¥, TMV in combination with CMV, maximum
longevity of 2160 h (90} days were observed. These
results are in agreement with the results of and Bidari
and Reddy (1990).
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Genetic Variability Studies for Yield Attributes in Jatropha

The 92 plants over 59 accessions of
J. enrcas comprised the experimental material and
those represents different geographical location
{village/block) of Madhva Pradesh from Jhabua
district. The accessions were selected on the basis
of yield attributing characters viz,, number of
branches (primary, secondary and tertiary), number
of fruit bearing branches, number of fruiting
inflorescence (inflorescence and co-florescence),
number of capsules (developed and underdeveloped
capsules), weight of capsules, hull (%) and seed
yield,

To study genetic variability from the
recorded observations for yield attributing traits was
estimated by range, mean = standard error and
standard deviation for above mentioned characters
over the accessions of Jatropha curcas.

RESULTS AND DISCUSSION

The study conducted on ninety-two plants
over fifty-nine accessions from germplasm have been
evaluated in four years old plantation is still in
developmental phase. The important characteristics
such as number of fruit bearing branches, numhber of
fruiting inflorescence and underdeveloped capsules
have been recorded for the first time is given in table
1. Hence, the inherent potential expressed and finally
assessed on the basis of yielding ability in largely
lacking and would need validation in successive
generations until yield stabilizer,

The variation for number of branches
ranged from 32 to 175 over all the accessions with
the mean value of 74.72 and highest number
observed in accession number 343 (173). The detail
analyses of branching based on primary, secondary
and tertiary were undertaken. The variation for
primary branches ranged from 2 to 19 with the mean
value of 438 and highest number in accession
number 402-2 (199, secondary branches varied from
& 1o 87 with a mean value of 26.03 and recorded
highest number of (87) in accession 402-2 and
tertiary branches ranged form 4 to 117 across all the
accession with a mean value of 44,30 and highest
number in accession 343 (117) (Table 2.

The branch number is highly variable in
J.cureas due to allegaman nature. The result of
Heller (1992) and Anonymous (2005} reveal less
varalion in unpruned population, whereas slight
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variation have been seen in the study by Pant er af,
{2006) from conditions of plantation viz,, arable (T)
and non-arable (T,) at different altitudinal ranges.
The present study reveal that the topography even
with no pruning of four years of age exhibit high
degree of variation but much higher number against
the repairs. Anonymous (2007) observed the mean
value for the number of primary branches (5.6) was
observed highest in unpruned population (October
2006) of accession no. 51, whereas, in unpruned
population and pruned population (August, 2007)
pruned at the height of 1.5 m in plantation aging
three years. There werg no subsequent changes in
number of primary branches. Most of the plants
exhibited number of primary branches above one
and as high as nineteen across accession,
Anonymous (2007) recorded the mean value for
highest number of secondary branches (37.4)
observed in unpruned population (October, 2006) of
accession no. 132; whereas, in unpruned population
{August, 2007) and pruned population {August,
2007) there were no marked changes for number of
secondary branches, Most of the plants exhibited
number of secondary branches as low as 3 to 31 and
as highas 11 to 48 branches as apparent from range
across all the forty five accessions. Anonyvmous
(2007) recorded value for highest number of tertiary
branches (41.6) observed in unpruned population
{October 2006) of accession no. 403 whereas, in
unpruned population (August, 2007) the highest
mean value (33.00) was observed in accession ne.
132 followed by accession na. 131 {53.5) with higher
number of tertiary branches with higher standard
deviation, The pruned population {August, 2007)
exhibited highest mean value (35.16) in accession
no., 400,

No such data is available in literature for
comparison of tertiary branches. However, the
present study with unpruned plants revel that with
age the natural branching occurring, the central stem
disappeared due to repeated forking and form a large
spreading crown Is conformity with the concept of
Dwivedi (1993} However, the highest attained (not
recorded) and crown shape directs the need for
pruning at praper stage to control highest to fulfill
management needs, increases number of branches
and facilitates harvesting.

The number of fruit bearing branches
ranged from O to 80 with a mean value 0f 26.34 and
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Genetic Variability Studies for Yield Attributes in Jatropha

highest number in accession number 9 (80, Number
of fruiting inflorescence varied from 0 to 80 with the
mean value of 26.34 and highest value in accession
9 {80). The occurrence of co—{lorescence was also
recorded. It ranged from O to 4 with the mean value
of 0.38 and highest number (4) in accession 343
(Table 2). There is no published record for this trait.
However, few plants in accession 38-2, 39, 44, 45,
68-3,71-1,87-2, 112-2, 122,130,132, 136-1, 1461,
1491 149-2 1541, 155, 159-2, 163, 164,401, 402~1
and 411-2 have shown non bearing in few plants
aeross the seasons, reveal that it could be due to
genetic causes coupled with some effect of
environment (Table 1).

The observation on non fruit bearing
plants across accession under study exhibited
variation for this trait. This variation in capsule
bearing is subjected to genetic and environmental
causes which may be due to female sterility or
sensitivity of plants within and across accessions
could be due to high moisture condition, However,
few plants in accession 132, 1391 and 146-1 have
shown non bearing during the seasons under
experiment; reveal that it could be due to genetic
causes coupled with some effect of environment,
The shy bearing in most of the accessions in field
gene bank expressed similarly due to hypoxia,

The observation need to be recorded vear
after year to ascertain that whether the old branches
bear fruit or juvenile is a requisite for fruiting or
branches alternatively bear fruits, This trait has a
very high bearing on number of branches per plant,

It also reveals that maximum froiting
inflorescence per plant would contribute for yield
and is again factored by high number of branches.
Anonymaous (2005) recorded the number of co-
florescence varied from 3.02 to 4,25 with a mean
performance of 3.68. The maximum number (4) of co-
flarescence per cyme was exhibited by accession
no. 128, 130 and 403, However the limited variation
for this trait directs the need to search plants with
high number of co-florescence to achieve yield
targel.

The number of capsules (developed and
underdeveloped) was recorded, The developed
capsule number varied from O to 481 with a mean
value of 120.28 and the highest number in accession
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411-1 (481). The weight of capsule was recorded
highest in accession number 41 1—1 (1160.56 g). The
hull per cent was recorded (100%) in accession
number 139-1 with a mean value more than 30 per
cent {Table 2), The capsule set plant” is a factor of
male : female flower ratio, effective pollination and
successful fertilization,

Pant et al. (2006) reported the highest
capsules plant' were recorded in T, (167.10) and E,
(216.40) and minimum in T, (150.40) and E, (113,70),
The mean value for highest number of capsule plant”
' {32.8) was recorded by Anonymous (2007) in
unpruned population (October 2006) of accession
no, 132, In unpruned population (August 2007 the
highest mean value (34.6) was observed in accession
no. 23, whereas, in pruned population ( August 2008)
the highest mean value (21.4) was observed in
accession no. 22. The area (arable/nop-arable) of
plantation and altitudes have shown variation in yield
(Pant ef ol, 2006) in non-arable land (T,) altitude
ranging from 800~ 1000 m exhibited higher vield as
against 400 1o §00 m.

The highest capsule weight {24412 g) was
recorded by Anonymous (2008) in three split
capsules and the lowest one in non split capsules
{(102.93 g} across the plants. Increase in capsule
weight has direct relation to yield and oil content.
The increase in weight shall contribute to high seed
vield and high oil unit! area. Anonymous (2007)
recorded minimum hulling per cent (6.84%) for
unpruned population (October 2006) of accession
no, 195, The minimum hulling per cent (35.74%) was
recarded for zero split capsules { Anonymous, 2008),
All of the capsules exhibited hulling more than 30
per cent. The search for plants/accessions with lower
hulling value coupled with higher seed vield could
be advantazeous.

A perusal of the data revealed that the
maximum (714,26 1) seed vield plant! with a mean
value of 145,79 ¢ observed in accession no. 411-1,
followed by accession number 9 (435.3 g) which is
nearly less than half of the highest value.
Anonymous (2007) recorded maximum (61,17 g) seed
yield plant'. Anonymous (2005) observed maximum
seed yield of [9.14 . Heller (1992) reported weight
of seeds/shrub in the range of 2.4 to 9.60 g with a
mean value of 6.72 g; 7.9 MAP and 032 10 922 g
with a mean value of 3.48 g; 25.3 MAP, The variation
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in seed yield subjected to genetic and environmental
variations. The seed yield in the present study is
higher than reported by Anonymous (2005) and
{2007). The wide wariations in trait of economic
importance need through scrutiny to screen and
identify plants with higher yielding ability in
subsequent years.

An attempt has been made to study
Jatropha curcas to determine the extent of variation
for quantitative traits as yield atributing traits,
understand its morphological architecture, develop
suitable management procedure and schedule to
maximize productivity of feed stock.
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Management of Dieback, Fruit Rot and Powdery Mildew of Chilli

5. W. Khodke', R. 8, Wankhade® and R. 8. Ghawade?

ABSTRACT

A field experiment was conducted for consequative two years f.e. 2002-2003 and 2003-2004 to study the
efficacy of fungicides, bivagents and plant product against die-back, fruit rot and powdery mildew of chilli,
Among the treatments, chlorthalonii (0,2%), copper-oxychloride (0.25 %), mancozeb (0.2%), wettable sulpbur
{0.3%) and tricure (0.4 %) were found efficient in reducing dieback infection. Three sprays of copper-oxychlaride,
mancazeb, chierthalonil, wettable sulphur and Tricaderma (0,25 %) were found maost superior in reduction of
fruitrot. While in the management of powdery mildew, wettable sulphur and mancozeb were found significantly
superior aver other treatments, Maximum vield of dry chilli fruit i.e. 10,17 ¢ ha'! was obtained in mancozeh (0.2

%) treatment, followed by wettable sulphur (9.3 1g ha''}.

Chilli (Capsium amptwwm L) is an
indispensable condiment in Indian cuisine and is
cultivated as one of the important cash crops in India.
[ts pungency “Capsaicin™ and colouring matter
“Capsinoids” are gaining importance in processed
toods. The celouring matter and oleresin content are
important for Food and Spice industries. The green
as well as red (diy) chilli fruit are valuable on account
of their richness in ascorbic acid, protein, carotene,
carbobydrates, mineral matter, cte. (Anonymous,
1930).

Most of the commercial varieties of chilli
under cultivation suffer from many devastating
discases like dieback { Colletorrichum  dematium,
(Fr.} Groove, fruit rot (Colleciotrichum demativm,
Colletotrichum spp), Powdery mildew (Leveillula
faurica (Lev.) Arn., Bacterial blight ( Xanthomonas
axenopodis pv. vasicatorio (Doidge) Dowson and
Churda-murda {Virus and/ or mites and thrips
infestations ) which result in considerable losses in
yield and guality of green as well as red chilljes,
Among diseases, dicback, fruit rot and powdery
mildew are important and more destructive dissases
causing heavy losses in yield and quality of product
since [ast so many years in Maharashtra. Peshne
and Deshmukh (1991) reported that | per cent discase
mtensity of fruit rot of chilli was found responsible
for 0.88 per cent loss in vield of fiuits at 20,53 per
cent of plant infection whereas [ per cent of posdery
mildew PDI was responsible for 0.62 per cent logs in
yield, Reduction of ascorbic acid, sugar and
capsaicin content in chilli due to fruit rot have been

reported (Azad, 1 991; Khodke and Wankhede,2000).
In the present studies, management of dieback, fruit
rot and powdery mildew by using chemicals, plants
product and bicagents were evaluated.

MATERIAL AND METHODS

Chilli disease namely dieback, fruit rot and
powdery mildew are restricted to the aerial part of
the plant. The application of effective fungicide, bio-
agent and botanicals were found suitable for
reduction of diseases. Efficacy of different
fungicides, neem product and bio-agent was
assessed under field condition for two vears ie.
2002-03 and 2003-04. The chilli was raised by
adopting all the recommended agronomical practices
required for normal growth of the plant.

The trials were conducted in field of Zonal
Agril. Research Station Yavatmal and replicated
thrice in Randomised Block Design with chilli ev,
Jayanti. The erop was planted in4.2 m x 3.6 m plots,
net plot size was 3.6m x 3.0m with 60x60 cm. spacing.
Nine treatements viz., Tricure 4 ml I, Ampefomyees
culture filtrate 50 ml I, Tricoderma 2.5 g I,
Chlorthalonil 2g I' |, Wettable sulphur 3 g I,
Mancozeb 2g 1", Copper- oxychloride 2.5 1", and
Kasumin 3ml I were evaluated as foliar sprays. The
first spray of fungicides! bioagent was applied at
the initiation of disease i.e. cither die-back, fruit rot
and powdery mildew. Subsequently two sprays wers
given at 15 days intervals. For recording disease
intensity of die-back, fruit rot and powdery mildew,
six plants were randomly selected from each

I. Assistant.Prof., ZARC, Yavatmal, 2, Junior Res. Asstt, and 2. Senior Res, Assit., Department of Plant

Pathology, DrPDKY, Akola
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Management of Dieback, Fruit Rot and Powdery Mildew of Chilli

treatments and lebelled. For powdery mildew, six
leaves, two each from upper, middle and lower of
each plant were obversed. Per cent discase intensity
of die-back, fruit rot was worked out as per the
method suggested by Peshney and Deshmukh
(1991}). Intensity of powdery mildew was worked out
by using 0-9 scale, as per score card (Mayee and
Datar, 1986). Two years data on disease intensity
and yields were calculated. Yields from net plot were
taken into account for computing the average vield
ol dry chilliin g ha!

RESULTS AND DISCUSSION

All the fungicides, plant product and
bioagents were found significantly superior in
reducing die-back intensity during both the years
{Table 1} Pooled results reveals that chlorthalonil
2g I was found efficient in minimizing die-back
infection with 46.6% per cent disease contral,
followed by copper oxy-chloride 2.5 2 ', mancozeb
2g 1", wettable sulphur 3g "' and tricure @ 4ml |
and were at par with others. Per cent disease intensity
in these treatment were 6.04, 6.34, 7.41 and 7.57 per
cent, respectively. Maximum ie. 11.03 per cent
intensity was noticed in control, Mistry er al, (2008)
reported that three sprays of carbendazim (0.03%),
chlorthalonil {0.2%) and foltaf (0.2%) were most
effective against Colletotrichum capsici, a causal
agent of die-back of chilli.

Maximum reduction of fruit rot caused by
Calletotrichum dematium was achieved in three

sprays of copper oxy-chloride, mancozeb and
chlorthalonil with disease intensity of 6.51, 6,53 and
7.00 per cent, respectively. In control plot 13,55 per
cent fruit rot was recorded. Eswaramurthy et al.,
(1988) recorded efficient control of die-back and fruit
rot of chilli with two sprays of foltaf (0.2%) and
fytolan (0.25 %). Ekbote (2005} reported the efficacy
of copper oxychloride (@ 0,25 per cent against die-
back of chilli and copper oxychloride (0.25 %) and
mancozeb (0.25 %) against fruit rot of chilli. These
findings correlates the present studies, Efficacy of
neem oil in reducing dieback and fruit rot of chilli
caused by Colletotrichum capsici have been
reported (Jayalakshmi and Setheraman, 1998) while
tricure was moderate in efficiency for reducing the
diseases under present investigation. Trichoderma
2.3 g I'" was found effective in reducing foliar
diseases. Jaylakshmi and Setheraman (1998) also
reported the biological control fruit rot and dieback
of chilli. Mistry e af, (2008). Proved efficacy of
Trichoderma viride and T, harzianum against die-
back of chilli.

All the treatments were significant over
control in reducing powdery mildew incidence.
Wettable sulphur and mancozeb were proved most
effective in reducing the disease by 39.88 and 50.00
per cent, respectively. Similar results were also
recorded by Mathur enal., (1970) and Joi and
Sonone, (1980). Three sprays of wettable sulphur @
0.25 per cent proved an effective for maximum
reduction of powdery mildew {Anonymous 20067,

Table 2 : Efficacy of fungicides, plant product and antagonist oo dry Chilli fruit vield

Treatments (Conc") Yield q ha!
2002-03 2003-04 Pooled means

T, Tricure 4 m] lit! 82 740 835
T, Ampelomyeces culture filtrate 5% 8.58 725 7.94
T, Trichoderma (23g +10 {ir water} 8.84 785 817
T, Chlorthalonil 0.2% 9.87 9.00 96
T, Wett, sulphur 0.3% 1033 910 281
T, Mancozel 0.2% .84 03% 1017
T, Copper Oxy chloride (.3% 10.74 0.60 944
T, Kasumin 3ml it 887 7.80 834
T, Control 728 6.55 693
F test Sig Sig Sig
SE(m) + 026 033 024
CDat 5% 0.80 100 0.76
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Maximum yield of dry chilli fruits (10.17 q
ha'} was obtained in mancozeb 2g ', followed by
wettable sulphur, chlorthalonil and cepper
oxychloride. Yield with 9.81, 9.60, $.44q ha',
respectively (Table 2.).In cantrol plot 6.93 ¢ ha' yield
was recorded. Madden and Black (1989) studied
anthracnose of pepper caused by Colletofrichum
spp. and repotted that application of chlorthalonil
or maneb at 7 and 14 days interval reduced
anthracnose severity and increased the yield of
marketable fruits, Mistry el /., (2008). obtained
effective control of die-back of chilli with three sprays
of carbendazim, chlorthalonil and foltaf with
increasing yield of green fruit. Three sprays of
triazoles and wettable sulphur were found effective
in controlling powdery mildew and increasing dry
chilli fruit yield have been reported {Ashtaputre et
al 2007) These findings corroborate present results,
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Identification of Mungbean Genotypes Against Diseases and Pests
Under Field Conditions

G. P. Deshmukh', 8.K. Patil’, D.I). Dudhade® and J.V, Patil

ABSTRACT

Twenly two mungbean germplasm accessions were sereencd against powdery mildew { Ervsiphe polygoni
DC) and yellow mosaic under epiphytotic conditions, OF these only three genotypes viz, Vaibhav Phule
Mung-2 and BPMR-143 showed resistant reaction for powdery mildew, Ten other penotypes showed moderate
resistant for vellow mosaic, While seven entries wz., Phule M-2003-03, Phule M-2005, Phule M-2, BM-4,
AKM-8302, AKM-99110 and AKM-9911 were found to be combined significantly less susceptible against
sucking pests e white Ty (Bemisia tabaci) and jassids (Empoasca spp.) over check Vaibhav. Wone of the
entrics recorded less pod damage caused by different pod borer in mungbean over check Vaibhav (7.93 %), The
resistant lines found in the screeing may be utilized in breeding programme for developing high vielding varietics

with multiple disease resistance,

Mungbean ( Figna radiata (L) Wilczek) is
an important grain legume grown in tropical and
subtropical countries. ILis grown in Sumimer and in
Kharifseasons. One of the major constraints limiting
the potential yield is the damage caused by various
diseases and insect pests, Powdery mildew ( Erpsiphe
polygoni DC) and yellow mosaic are the most
destructive and widely distributed foliar disease
of mungbean affecting Afrarif and Rabi sown crop.
(Singh et @, 2007),

The yield losses to the extent of 20 to 40
per cent have been reported from different parts of
the world. (Quebral and Lantican, 1969, Legaspi et
al., 1978, Ayub Dey ef af., 1996). Losses are much
higher when the infection takes place prior to
flowering. However, infections at seedling stage
result in complete loss of the crop. Mungbean crop
is attacked by 64 species of insects (Lal, 1985). Much
damage to Kharif season crop is caused at
vegelative stage mostly the sucking pests like white
flies (Bemisia tabaci Genn.), jassids (Empoasca
spp.), aphids (Aphis craccivora Koch), leaf eating
caterpillars and pod borers like Bihar leaf eating
caterpillar, Red hairy caterpillar, tobaceco leaf eating
caterpillar {Spodoprera litura), gram pod borer
{Helicoverpa armigera), legume pod borer (Maruca
testulalis). Among them, whitefly is the most serious
pest causing damage by sucking the sap from the

leaves and also acts as the vector of mungbean
vellow mosaic virus (MY MY {Chhabra and Kooner
1981, Chhabra er af., 1988, Lal, 1985 and Mariani,
1960}

Growing resistant varieties is the only
economical and eco-friendly approach to combat
these diseases and pests, Very few sources having
combined resistant to Mungbean yellow mosaic virus
and powdery mildew are available in mungbean.
Therefore, efforts were made to identify new sources
of resistance for use in breeding multiple disease
resistant varieties.

MATERIAL AND METHODS

Twenty two mungbean germplasms were
screened against powdery mildew and yellow mosaic
at Pulses Improvement Project, MPKV, Rahuri, during
Kharif2005-06 to 2006-07. Each test entry was sown
in a plot of two rows of 5 meter length with powdery
mildew infector-cum-spreader row of highly
susceptible check “Kopergaon-17 after every two test
entries and replicated twice in RBD design. In
addition, two rows of infector were planted around
the experimental plot, Dusting of spore mass with
severely infected plants was also done in screening
nursery to create epiphytotic conditions, The same
permplas were evaluated against pests like white fly,
jassid and pod damage, in RBD design with two

1. Scientist {(Plant Pathology) 2.Scientist {(Entomology), 3.5cientist (Agronomy)and 4. Principal Scientist,
Pulses Improvement Project, Mahatma Phule Krishi Vidyapeeth, Rahuri
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replication having plot size 3.0x 0,60 m, Le, two rows
of each germplasms. Recommended cultural practices
were followed to raise the crop. Genotype differences
in the severity of infection were observed. Based on
above parameters, a rating scale of 0-9 was used for
powdery mildew reaction as described by Mayee
and Datar 1983. The same genotypes were evaluated
for vellow mosaic at the pod formation stage. The
Kopergaon-1 is highly susceptible for yellow mosaic
and was used as infector-cum-spreader row. Disease
reactions were observed when the incidence was
maore than 90 per cent in susceptible check. The
disease incidence was calculated as per the formula
given by Mavee and Datar, (1983).

Similarly, ohservations on pests viz., white
fly, lassids and pod borer were taken, The
observations on the incidence of white fly and
jassids were recorded on five randomly sampled
plants at 30 days after sowing, when the pest
population was at its peak. Population count of white
fly were taken with the help of split cylindrical cone
(60 cm height and 43 em diameter) which was made
of wooden/ aluminum angle frame and covered with
black cloth on all sides except one which was fitted
with rectangular glass pang (285 cm x 383 cm) with
bottom open. While taking observation, the glass
pane side was kept facing the sun, so that the flies
could migrate to the screen. Simultancously, the
number of jassids, nymphs and adults were also
recorded on the glass screen. The observations on
pod damage due to pod borers were recorded at
harvest on five randomly sampled plants by counting
the total number of healthy and damaged pods. From
which per cent pod damage was calculated.

RESULTS AND DISCUSSION
Powdery mildew and yellow mosaic

Among twenty two germplasm, only three
accessions viz., Vaibhav, Phule Mung-2 and BPMR-
145 showed resistant reaction for powdery mildew.
Similarly, Phule Mung-2003-3, AKM-9801, AkM-
9910, PM-2003-5, Vaibhay, PM-2, AKM-8802, TARM-
18, BM-4 and 1-781 showed moderately resistant
reaction (0.1-10.00 %) for yellow mosaic. None of
the entries was found to be combined resistant
against both diseases i.e. powdery mildew and yellow
mosaic disease. Some reports viz, Singh el al.,
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(2007, Agarwal and Nema (1998), Venu ef al,, (1997)
for identification of resistant sources of powdery
mildew and vellow mosaic are available n literature.
In present, resistant accessions for powdery mildew
and moderately resistant genotypes for yellow
mosaic can be utilized as donor parents in breeding
programmc_

White fly

The white flies mean population fluctuated
from 3.25 pests population 5 plants” on BM-2004 to
10.00 pests population 5 plants’' on Kopergaon-1
with the mean pest population of 5.64 +2.77. All the
entries recorded minimum white flies population than
check Vaibhav (8.00 pest population 5 plants™) except
kopergaon-1. Out of 22 entries, 11 entries viz., Phule
M- 2003-3, BM-2004, AKM-9901, AKM-9911, AKM-
9912, TAM-99-58, AKM-9910, PM-2003-5, AKM-
8802, BM-4 and J-78 1 were found to be significantly
promising against white flies over check Vaibhav.

Jassids

The data on surviving pest population of
jassids showed that the mean jassids population
among the test entries in between from 10.00 jassids
5 plants™ on TARM-18 to 25,05 jassids 5 plants™ on
BM-2002-1 with the mean pest population of 16.73 +
5.30. Only one entry TARM-18 found to be
significantly minimum jassids population (10.00
jassids 5 plants™) than check Vaibhav (15.75 jassids
5 plants'). Among the test entries, nine entries viz.,
Phule M- 2003-1, PM-2003-3, BM-2004, AKM-9911,
AKM-9910, PM-2003-5, PM-2, AKM-8802 and
TARM-18 recorded significantly less jassids
population than the check Vaibhav (15.75 jassids 5
plants') and which was at par with it.

Pod borers damage

The pod damage due to different pod
borers among the test entries was between 7.95 per
cent in Vaibhay to 22,12 per cent in TAM-99-38 with
the mean pod damage of 11.08 + 6.08 per cent. Mone
of the entries found to be significantly less
susceptible over check. However, the entries viz;
AEM-9801, AKM-9906, AKM-9910, Kopergaon-1,
BSMRE-145 recorded minimum pod damage caused
by pod borer in mungbean against check Vaibhav
and at par with it.
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Nutritional and Physiological Factors Responsible for Growth and
Sclerotial Development of Rhizoctonia bataticola

Vanita N. Salunkhe', Sarika V. Armarkar® and R.W. Ingle’

ABSTRACT

Expreriment was carried oul 1o see the effect of nutritional and physiological factars on grawih and scleratial
development of Rhizoctania beiaticofa isolates, Oul oTsix media lested. PDA supported the growth and scleratial
formation of fhizoctonia bataticola, follewed by Crapek’s dox, Richard’s, Oat meal and peptone agar media.
Sclerotial formation on malt extract medium was moderate with poor mycelial growth whereas, peptone agar
medium induced rare or no sclerotial formation. Among six carbon sources, highest growth was obtained in
dextorse, followed by suerose, mannitol, starch, maltose and cellulose, Sclerotial production in cellulose was
maximum, followed by dextrose, sucrose, maltose, starch while, it was minimum in mannitol, Sodivm nitrate
proved better nitrogen source for growth and sclerotial formation than ammenium nitrate. Al isolates gave
maximum rmycelial growth and sclerotial development at 35°C and minimuom or rare at 20° and 40°C, There was
ne significant difference in radial growth at pH range 5 10 9, while pH 7.0 was suitable for the growth of

pathoget.

A sclerotial fumgus Rhizoctonia bataticola
{Taub.) Butler (Pycnidial stage - Macrophomina
phaseoling (Tassi) Goid) is an important pathogen
on several crops distributed in many parts of the
world. It causes complex disease syndromes like
charcoal rot, collar rot, root rot, firuit ror, seed rot,
dry rot, pod rot, stem blight, foliage blight, seedling
blight, tuber decay, ete. Moisture stress and
nutritional deficiency help the pathogen for
developing symptoms in host plant.

The pathogen is seed as well as soil borne,
causes severe losses mainly due to moisture stress
(Arva ef gl 2004). The fungus has distinet vegetative
(Rhizoctonia bataticoia) and reproductive
(Macropheming phasecling) slages. It was also
ohserved that some isolates of R bataticola (M.
phasesiing) produce pyenidia en hosts but not in
ordinary eulture media. Others produce vegetative
(sclerotial) stage only, both on hests and in ordinary
media. Some isolates were forming single celled,
hyalime pyenidiospores,

Temperature and pH regimes have a major
effect on cellular activities and growth of fungus,
Different carbon and nitrogen sources were also
responsible for morphological variations among
isolates, Nutritional reguirements provide better
understanding of the host-parasite relationship. In

present investigation R bataticola isolates from four
different hosts were studied for cultural,
morphological, nutritional and physiclogical
variability

MATERIAL AND METHODS

The samples of sorghum showing charcoal
rot symptoms were collected from Sorghum Research
Station, Sesamum (Sesamum indicum), sunflower
[Helianthius annus) collar rot samples were collected
from Q] Seed Research Station and colton
{Cossypinm Spp.) root rot from Agronomy field of
Dr. PDEV, Akola. These four iselates were used for
nutritional and physiological study.

Nutritional study
Effeet of different media

Potato dextrose agar, Czapek's dox, Richard's,
Oat meal, Peptone agar, Malt extract media were
tested for the growth and sclerotial development,
Twenty ml of sterilized medium was poured in cach
sterilized petri plate and five mm dises of fungus
were cut and one dise of the culture was placed in
inverted position in the center of each Petri- plate.
Three replications were made for each isolate.
Inoculated plates were incubated at room temperature
(27+2°C).

.M. 5e. Student, 2, Ph.D.Scholar, 3. Assistant Prof., Department of Plant Pathology, Dr. PDKV, Akola
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The mycelial growth was measured after 3,
5 and 7" davs after inoculation. The observations
on redial mycelial growth and the time required for
the imitiation of scelrotia were recorded in all the
aspects studied. The number of sclerotia
microscopic’’ field was counted and categorized
{Das, 1988).

Effect of different carbon sources

Crapek’s dox was used as basic medium for
nutritional study. Sucrose as carbon source was
substituted by different sources viz., dextrose,
maltose, mannitol, starch, cellulose, on the basis of
molecular weight, Foreach isolate three replications
were maintained, The inoculated plates were
incubated al room temperature up to 7 days.

Effect of nitrogen sources

Sodium nitrate, a source of nitrogen of Czapek’s
dox medium was substituted by ammaonium nitrate
on the basis of molecular weight.

Physiological study

Effect ol temperature

Sterilized Petri-plates poured with auroclaved
PDA were placed at 20, 23, 30, 35and 40°C in an
incubator to get mediom acclimatized to that
particular temperature prior to inoculation. After 24
hrs, poured Petri-plates were inoculated centrally
each with 3 mm disc of the different A bararicola
isolates. Inoculated plates were re-incubated at the
respective temperature with three replications for
each isolate.

Effect of pH

The initial pH of porato dextrose agar was
adjusted at 5,6, 7, 8, 9 with the help of 0.1 N HCl or

0.1 N NaOH prier to autoclaving. Sterilized Petri-
plates were poured with this media and inoculated
with 3 mm disc of mycelial culture of B baraticola
isolates separately. For cach isolate three replications
were made, Inoculated plates were incubated at 27 +
27C temperature,

RESULTS AND DISCUSSION

Six culture media were tested and the results
are presented in Table T.Growth of fungus on all the
six media was found significantly different from each
other. PDMA was found best medium for growth and
scleratial formation of R bataricola isolates over
other media. All isolates showed maximum mycelial
growth on PDA (82,00, 87.00, 73.00 and 90.00 mm in
iselates ol sorghum, sesamuim, sunflower and cotton
at 5 DAL respectively), followed by Crapek’s dox,
Richard’s, oat meal and peptone agar while poor on
malt extract with medium sclerotial formation.
Suriachandraselvan and Seetharaman (2003) and
Sharma er. al, (2004) also reported that, PTIA was
the best medium for growth and selerotial formation
of R, bataticole. E1-Wakil er al, (1985) stated that
dextrose prebably supported the growth of
pathogen, [However, other media viz., Czapek’s dox
agar and Richard’s medium  were known to
supported good growth of M phaseoling (Mishra
and Sinha, [982).

Among six carbon sources tested, significantly
highest growth of all isclates was supported by
dextrase (90.00, 82.67, 73.00 and 78,67 mm in isolates
of sorghum, sesamum, sunflower and cotton at 3
DAL respectively), followed by sucrose, mannitol,
starch, maltose and cellulose. Mycelial growth in
cellulose was poor while sclerotial formation was
maximum followed by dextrose, sucrose, maltose,

Tahle 3. Effect of nitrogen sources on radial growth (mm) and sclerotial formation of isolates of R. bataticola

Nitrogen sources Sodium nitrate

Ammonium nitrate

Isolates from 3 DAL SDAI 7DAl ADAI S5DAl 7 DAL
Sarghum 4633 83.00 S0.00 3511 62.33 80.00
(™) +) (++) (M) (N) !
Sesamum 4425 78.67 SO0 34.27 5567 8807
(N (++) {(++) M) (N +)
Sunflower 39.67 6700 SO0 29.33 3067 8233
Ny {++) (++) M) ™) )
Cotton 3767 7200 g 2143 4067 7433
() (++) () ™) (M) i)
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The mycelial growth was measured after 31,
3% and 7* days after inoculation. The ohservations
on redial mycelial growth and the time required for
the initiation of scelrotia were recorded in all the
aspects studied. The number of sclerotia
microscopic’’ field was counted and categorized
{Das, 1988).

Effect of different carbon sources

Czapek’s dox was used as basic medium for
nutritional study, Sucrose as carbon source was
substituted by different sources viz., dexlrose,
maltase, mannitol, starch, cellulose, on the basis of
molecular weight. For each isolate three replications
were maintained, The inoculated plates were
incubated at room temperature up to 7 days.

Effect of nitrogen sources

Sodium nitrate, a source of nitrogen of Czapek’s
dox medium was substituted by ammonium nitrate
on the basis of molecular weight.

Physiological study

Effect of temperature

Sterilized Petri-plates poured with avtoclaved
PDA were placed at 20, 25, 30, 35and 40°C in an
incubator to get medium acclimatized to that
particular temperature prior to inoculation. After 24
hrs, poured Petri-plates were inoculated centrally
gach with 3 mm disc of the different R, baraticola
isolates. Inoculated plates were re-incubated at the
respective temperature with three replications for
each isolate.

Effect of pH
The initial pH of potato dextrose agar was
adjusted at 5,6, 7, 8§, 9 with the help of L1 N HCEor

0.1 N NaOH prior to autoclaving, Sterilized Petri-
plates were poured with this media and inoculated
with 5 mm dise of myeelizl culture of R, baraticola
isolates separately. For each isolate three replications
were made. Inoculated plates were incubated at 27 +
2% temperature.

RESULTS AND DISCUSSION

Six culture media were tested and the results
are presented in Table 1.Growth of fungus on all the
six media was found significantly different from each
other. PDA was found best medium for growth and
sclerotial formation of R, bararicole isolates over
other media. All isolates showed maximum mycelial
growth on PDA (82,00, 87 .00, 75.00 and 90.00 mm in
isolates of sorghum, sesamum, sunflower and cotton
at 5 DAL respectively), followed by Czapek’s dox,
Richard’s, oat meal and peptone agar while poor on
malt extract with medium sclerotial formation.
Suriachandraselvan and Seetharaman {2003) and
Sharma ei. af, (2004) also reported that, PDA was
the best mediwm for growth and sclerotial formation
of B bataticola. El-Wakil er al,, (1983) stated that
dextrose probably supported the growth of
pathogen. However, other media viz, Czapek’s dox
agar and Richard’s medium  were known to
supported good growth of M. phasecling (Mishra
and Sinha, 1982).

Among six carbon sources tested, significantly
highest growth of all isolates was supported by
dextrose (90,00, 83,67, 73.00 and 78.67 mm in isolates
ol sorghum, sesamum, sunflower and cotton at 5
DAL respectively), followed by sucrose, mannitol,
starch, maltose and cellulose. Myceelial growth in
cellulose was poor while sclerotial formation was
maximum followed by dextrose, sucrose, maltose,

Table 3. Effect of nitrogen sources on radial growth (mm) and sclerotial formation of isolates of R. butaticoln

Nitrogen sources Sodium nitrate

Ammonium nitrate

Isolates from I DAL 5DAI TDAI 3IDAI SDAI TDAI
Sorghum 46.33 2300 G000 3511 6233 o000
(™) i) {++] (M) (M) (=
Sesamum 4435 TEOT G000 3427 5567 88.67
(M) () (=) (M) (M) i+
Sunflower 3967 A70 S0 2933 S067T %233
(M) (++] (++) (N} (N) ]
Catton 367 T2.00 000 2143 46,467 T4.33
(N (++) (++) (M) (N) ()
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starch (Table 2}, In mannitol, sclerotia development
wits reduced. E1-Wakil er of. (1985) and Lakpale er al.
(1995) reported dextrose as a best source of carbon,
followed by mannitol and starch for mycelial growth
and sclerotial production. However, Das (| 988)
reported highest sclerotial production in sucrose and
maoderate in dextrose,

Sodium nitrate was the best source of nitrogen
as compared to ammonium nifrate (Table 3),. Mycelial
growth was faster in sodium nitrate (83.00, 78.67,
G700 and T2.00 i in isolates of sorghum, sesamum,
sunflower and cotton at 5 DAL respectively) than
ammonium mitrate. All 1solates were unable to induce
the formation of sclerotia till third day of incubation,
In ammonium nitrate rate of sclerotial formation was
low as compared to sodium nitrate, Results of present
investigation are in conformity with Lakpale e, a!,,
{1995) reported asparagine as a best nitrogen source
for growth and sclerotial production of R sofan,
followed by potassium nitrate, sodium nitrate and
ammonium nitrate.

. baraticola isolates were able to grow
between the temperature range of 20°C to 40°C,
Maximun growth was observed at 357C (3717, 39.00,
55.83 and 52,00 mmin iselates of sorghum, sesamum,
sunflower and cotton at 3 DAL, respectively) and
minimum at 20°C. Mycelial growth rate increased as
temperature extended from 20°C to 35°C. The
maximum sclerotial production it most of the isolates
was recorded at 35°C and almost no sclerotial
formation at 20°C and 40°C (Table 4). Ratnoo and
Bharnagar (19913, Sahi er ol (1992), Sharma e af.
{2004} and Jha and Sharma {(2003) reported the
oplimum temperature 1,e, 30-35°C for the growth and
scleratial production of B hataticola with decreased
mycelial growth at 40°C. These observations
correlate the present findings.

There were no significant differences in radial
mycelial growth in isolates at pH range of 510 9
(Table 5). Butat pH 7.0 growths of all isolates was
comparatively superior (08,27, 71.33, 64.80and 71.50
mim in isolates of sorghum, sesamum, sunflower and
cotton at 3 DAL respectively). These results are in
agreement with those of Sharma ef of. (2004), and
Thaand Sharma (2005) wha reported pH 7 as optimum
for good growth and sclerotial formation of R
bataticola.
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In Vitro Clonal Propagation of Kagzi Lime

Ekta D. Shinde', N. D. Jogdande®, D. B. Dhumale® and H. V. Ingle!

ABSTRACT

The present experimant was undertaken to develop an fr vitrs technique for rapid multiplication of Kagzi
lime citrus avrantifolia, Osbeck cv. PDKY lime using axillary buds of mature trees. Modal ségments of 1-1.5 cm
size with one axillary bud, aller surface sterilization were established on MS media supplemented with BAP
ranging from (L25 o 1.0 mgl” with an increment of 0.25 mgl? and NAA 0.1 mgl! for shoot proliferation.
Maximum number of multiple shoots with longest shoots and aptimum number of leaves were obtained with
BAPF 1.0mgl". The maximum number of roots shoot ! were produced Jr wive regencrated shoots on MS medium
supplemented with MAA and [BA each al |0 mel”, Rooted plants were transferred 1o soilrite for hardening and

further establishment.

Citrus trees are propagated by seeds and
vegetative means. Yegelalive propagation is
preferred because it ensures true to type plants,
uniform gquality, regular bearing, etc, Not
withstanding its merits, seed propagation is still in
vogue in case of certain citrus species like acid limes,
wherein the intensity of polvembryony is more
{Rajput and Hari Babu, 1985) and large percentage
af seedlings are nucellar in origin (Frost and Soost,
1968). Bul nucellar seedlings possess long juvenility
excessive vigour, thorniness, ete. Moreover, they
are difficult to identify from zygotic plants
morphologically at early growth stages, The methods
available for their identification are not sufliciently
reliable and are laborious (Singh er, al., 1994). The
application of fn vitro micropropagation, hastens
the timely increase and availability of planting
material of newly evalved variety as well as quicker
spread. Kagsi lime ov. PDICY lime is a recommended
variety of Dr. PDKY, Akola, for its high vield and
superior quality fruit production. However, the i
vitro technique for the propagation of PDKV lime
has not been developed so far. Moreover, in past,
whatever reports have been made in general,
seedlings have been used as the explant material.
With most heterozygous woody species, approach
using explant material from adult trees would be of
dubious value for clonal propagation, Hence, the
present study was undertaken to develop an in vitre
technique for rapid multiplication of Kagzi lime cv.
POKY lime using explants of mature trees,

MATERIAL AND METHODS
i vitro clonal propagation of Kagzi lime
was undertaken at Tissue Culture Laboratory, Dr.
PV, Akola, during 2003-04 and 2004-05. Nodal

segments of [-1.3 em with one axillary bud were
excised from the mature fizld grown trees. Axillary
buds were thoroughly washed with tap water and
detergent for 10 min. and then surface sterilized with
HgCl, 0.1 per cent for 10 min. After washing with
sterile distilled warter, they were cultured on basal
M3 medium for establishment, MS medium
supplemented with BAP ranging from 0.25 to
.0 mal" with an inerement of 0.23 mgl? and NAA
0.1 mgl" was used for proliferation of shoots. The
pH ol the medium was 5.8 prior 1o antoclaving at 15
Lbin* for 200 min. The media contained (0.8 per cent
agar and 3 per cent sucrose. Each treatment consisted
afgight glass bottle cultures were maintained at 23 +
1°C with 16 h light. Observations on shoot number,
shoot length and number of leaves on longest shoot
were recorded, after six weeks of inoculation. Multiple
shoots were separated and individually transferred
to rooting media, consisting of different combination
of auxing, Observations regarding number of days
required for root initiation, number of roots per
shoot, length of longest root, were also recorded,
The rooted shoots were transferred on soilrite and
kept for hardening. The data were analvzed hy
completely randomized block design,

RESULTS AND DISCUSSION

The resules presented in Table 1, revesled
thal, maximum number of multiple shoots per explant
was obtained in MS + BAP 1.0 mgl™ , Similar results
have been reported by Kumar ef ol {2001 a,b), who
found maximum shoot proliferation with BAP
[Omegl'.

As regards the length of longest shoot,
maximum length was noticed in MS + BAP 1.0 mgl!

I Assistant Prof. | Shri Shivaji College of Horticulture, Amravati, 2, Sr. Horticulturist, 3. Professor, and 4. Red,
Associate Prof, Department of Horticulure, Dr. PREY, Akola.
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Tablel:  Effect of BAP alone or in combination with NAA on proliferation of shoots from axillary buds of
mature trees in Kagzi lime cv. PDKY lime*

Treatments Media composition Mean no, of multiple  Mean length Mean no. of
o, shoots/explant of longest leaves on
shoots (cm)  longest shoots

PM, MS+BAP D25 me ! 700 128 825
PM, MES+BAP 025 mg ! + NAA G I1Omg 1" 662 095 687
PM, MS+BAP0.50 mg ! 82 1.08 800
PM, MSHBAPO.S0mg 1! + NAA D10 mgl! 837 133 10.62
PM, MS+BAP0.75mgl! 862 1.07 875
PM, MSIBAP O 7Smg " = MAAQI0mgl! 7.2 1.11 887
FM, MS+BAP 1.0mgl! 1150 136 8.30
FM, MS+BAP 1.0mgl! + NAA 010 mgl! 1112 1.30) 900

S, E.(m)= 029 0.05 030
C.D.at3% 0.89 016 (.89

*Ohservations recorded 6 weeks afler inoculation.

Table2: fu vitro response of shoots derived from axillary buds of mature trees to different media
compaositions for rooting in Kegzi lime cv, PDKY lime®,

Treatments Media composition Ya Mean no.ofdays  Meanno.of Mean length  Root
no. rooting® required forroot  roots/shoot  oflongest  growth
induction roots (cm)
RM, HMS+NAAD I mgl! 1166 2535 175 127 ++
RM, AMS+NAADSmg ! 2500 2623 175 217 ++
R, MMS+IBAD2mg ! 10.83 2425 125 2m ++
RM, MMS A+ IBADSmgl! 13.60 21325 1.50 327 it
RM, “MS+NAAOZmel! 2374 19.00 325 167 +++
RM, BMS+NAAZOmal' 5250 2.5 250 LIS 44+
RM, MS+NAA LOmgl! + 6333 2500 725 172 s
IBA 1.Omgl!
RM, MS + NAA S Omgl! 54.16 2710 300 29 +++
RM, MS +NAA 10.0 mg 1! 41.66 33.50 200 4.82 +++
RM,, MS +IBAZ.Omgl! 14,16 2850 2.75 1.22 +++
RM MS+IBA3 Omgl 1833 2075 575 145 ++++
S E.(m)4 046 029 007
C.D.at5% 1.37 LBG 022

* Unreplicated data
# Observations recorded 10 weeks after inoculation,

++ Fair (One or two healthy roots)
4+ Good (Few, thick and healthy roots)
++++ Very pood (Thick, healthy and profused roots)
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. This 15 in agreement with the findings reported by
Bhat et al. (1992). They reported that, inclusion of
BAP upto [.0mg "' in the medium enhanced shoot
elongation. Kumar et af, (2001} also obtained
maximum shoot length of Kinnow mandarin in MS +
BAP 1.0 mgl! . Thus, it was observed in the present
study that, MS + BAP 1.0 mg " was best proliferation
media giving highest number of multiples with
longest shoots and optimum number of leaves.
Similar observations were recorded by Kumar et al,
{2001 **) and Almeida et al., (2002). Further, it was
observed that NAA in combination with different
concentrations of BAP either increased or decreased
nuimber of multiple shoots, length of longest shoots
and number of leaves. Similar kind of results were
also reported by Al — Bahrany (2002).

Tt is evident from Table 2 that, earliest root
induction occurred in ¥ MS + NAA 0.2 mgl't,
Whereas, maximum length of langest roots was
recorded in MS + NAA 10.0 mgl! . This is in
agreement with Duran — Vila ef afl (1989).

Highest rooting percentage with maximum
number of roots shoot! was noticed in MS + NAA
LO0mg " +IBA 1.0mgl]" . Similar response was also
reported by Can ef. of, (1992} in Sour orange. The
same media was responsible for the production of
profused and very good growth of thick and healthy
roots.

The i vitro technique developed through
this study could be used for the faster multiplication
of PDKV lime plants using the axillary buds from
mature trees.

LITERATURE CITED

Al-Babrany, A, M., 2002, Effect of phytohormones
on i vitra shoot multiplication and rooting of
lime Citrus aurantifolia (Christm), Swing.
Scientia Hortic., 95(4):285-295,

Almeida, WA, B.de, A, A. F. de-Mourao-Filho, B.M.J.
Mender and A.PM, Rodriguez, 2002, fr vitro

154

organogenesis optimization and plantlet
regeneration in Citrus sinensis and O limonia,
Scienntia—Agricola. 59(1:35-40,

Bhat, 5. R, P. Chitralekha and K.P.5. Chandel, 1992,
Regeneration of plants from long-term root
culture of lime, Citrus aurantifolia (Christm.)
Swing. Plant Cell Tis. Org. Cult. 29013 : 19-25,

Can, C.,N. K. Koc and A, Cinar, 1992. [ vitro clonal
propagation of Sour orange (Citrus qurantium
var, Brezilia) by using epicotyl segments. Doga
Turk Tarim Ve Ormancilik Dergisi. 16(1): 132-
139,

Duran — Vila, N, M. Chambra, V. Medina, C. Ortega
and L. MNavarrao, 198%. Growih and
morphogenesis of citrus tissue cultures
infected with citrus tristeza virus and citrus
infectious variegation virus, Phytopathol. 79
520326,

Frost, H. B.and R, K. Scost, 1968, Seed reproduction
: Development of gametes land embryos, In
Reuther, W.; L.D. Batchelor and H, I, Webber
(eds.) The Citrus Industry, Vol 1. Berkley.
University California Press : 290-324,

Kumar, K., A. S, Dhatt and M.LS. Gill, 2001, fnvitro
plant regencration in Sweet orange (Citrus
sinensis L. Osbeck) ev. Mosambi and Jaffa.,
Indian J. Hortic. 38(3): 208-211,

Kurnar, K., AL S. Dhatt and M.1LS. Gill, 2001%, fravitro
plant regeneration in Kinnow mandarin (Citeus
nobilis Lour. X O deficiosa Tenora), Indian J.
Hortic. 58(4): 209-302,

Rajput, C.B.S. and R. Sri Hari Babu,1985.
Propagation, In : Citriculture, Kalyani Pub.,
Ludhiana : §9.

Singh, 8., B. K. Ray, 8. Bhattacharya and P. C. Deka,
1994, [n vitro propagation of Citrus reticulata
Blanco and Citrus limon Burm F, Hortsci,
29:214-216.




PRY Res. J. Wol. 33 (2) : 2009

Effect of Nitrogen and Phosphorous on Garlic Yield

S. P. Wakale!, 8. M, Ghawade® and S. W, Jahagirdar®

ABSTRACT

The experiment was conducted during the year 2007-08 on Agrifound white variety of garlic to find out the
aptimum dose of nitrogen and phospharous. The vield and yvield contributing characters like bulb weight, size of
Bulh, elove index and cloves per bulb were found maximum with application of 130 kg nitrogen and 75 kg phosphorous
ha', While in present investigation, an application of 129.10 kg nitregen and 73 kg phosphorous ha'! was
considered as economically optimum, The maximum benefit cost ratio was 2,28 and 1,72 with an application of

100 kg nitrogen andt 30 kg phosphorous ha', respectively.

Garlic (Alfiwm sativien L) belongs 1o family
Alliaceae. 1t is most important spice crop used for
flavouring and seasoning of vegetable dishes
thronghout the world and in preparing chuineys,
pickles, curry powder, tematao ketchup, etc. It has
higher nutritive value than other bulb crops. Nutrient
plays an impartant role in improving productivity
and quality of garlic bulbs. Nitrogen increases vigour
of the plant, assimilating area, size of bulb and clove.
Phosphorous is an equally essential nutrient as a
constituent of nucleoproteins, enzymes and high
energy bonds. The judicious use of chemical fertilizers
is one of the well known tools for the maximization of
bulb yield through their proper, rational and optimum
doses (Naidu ef al, 20000, The present investigation
was, therefore, conducted to find out the optimum
dose of nitrogen and phosphorous for obtaining
better yield of garlic.

MATERIAL AND METHODS

The present investigation was conducted
at Main Garden, Department of Horticulture, Dr,
Panjabrao Deshimukh Krishi Vidyapeeth, Akola, The
experiment was laid out in a Factorial Randomized
Block Design with four replications. Four levels of
nitrogen (0, 50, 100 and | 50 kg ha')and phosphorous
(0,23, 50, 73 kg ha'') were tested with potassium 30
ke ha! as common dose. The garlic variety Agrifound
White {G-41] was used, The garlic cloves were
planted at 10 % 10 ¢m spacing in flat bed of plot size
3x 1 mdimension on 13" October, 2007,

FYM (i 25 1 ha', half dose of nitrogen in
the form of urea, full dose of phosphorous in the
form of single super phosphate and full dose of

potassium in the form of murate of potash (as per
treatment ), to each plot were applied as basal dose
at the time of planting. Remaining half dose of
nitrogen was applied as a top dressing, after one
month from the date of planting.

The observations on yield and yield
attributing parameters were recorded at harvest.,

Estimation of physical oplimum dose

The physical optimum dose of nitrogen and
phosphorous was worked out with following
quadratic equation as suggested by Gomez and
Gomez{1984).

Y=a+bIN+b2P+b3N2+b4P2+bINP
Where, Y =Yield(gha')

a= Intercept,

o3 [ b5 are cocfhicients
Estimation of economic optimum dose

The economic optimum dose of nitrogen
and phosphorous was worked out with the following
equation,

_ 9-pb
2PC
Where,
¥ = Economic optimum dose of nitregen and
phosphorous
q = Price of output i.c. garlic bulb @ Rs.g!

p Price of inpul i.e. nitrogen @ Rs. gt or
phosphorous @ Rs.q!

Fornitrogenb=bi, ¢ =b3

For phosphorous b= b2, ¢ = bd

1. M.Se. Student, Department of Horticulture. 2. Assistant Prof. of Horticulture 3. Associate Prof. of Statistics,

Dr. PDKY, akola
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Estimation of predicted yield

The maximum predicted yield at physical
and economic optimum dose caleulated by
substituting coefficient of optimum values of N & P,

RESULTS AND DISCUSSION
Effect of nitrogen

The data presented in Table | revealed that,
an application of 150 kg nitrogen ha'' produced the
maximum fresh (111,04 q ha'') and eured ( 100.62 g
ha'} bulb yield, bulb weight (18.24 g), diameter of
bulb (3.16 cm), length of bulb (4,11 cm) and cloves
per bulb (21.28), Whereas an application of 100 kg
nitrogen ha’ produced 110.42 q ha* fresh and 100,20
gha' cured bulb yield, which were at par with 150 kg
nitrogen ha' (N3). The vield and vield attributes
increased with each incremental level of nitrogen,
This might be due to the supply of optimum dose of
nitrogen, which helped in assimilation of more
carbohydrates due to higher photosynthetic
activities, These results are in agreement with
Kunwar and Pandey (1992), Reddy er af, (2000),
Kumar e, ol (2002) and Singh and Singh (2006} in
sarlic.

Effect of phosphorous

The data presented in Table 1 indicated

that, an application of 75 kg phosphorous ha!

produced the maximum fresh (91,70 g ha™) and cured
{83.60 g ba'') bulb yield, bulb weight (17.88 g),

diameter { 3.06 cm) and length (4.02 cm) of bulb and
cloves per bulb (20.47). While application of 50 kg
phosphorous ha” produced 91.15 g ha'' fresh and
83.19 g ha' cured bulb yield which were at par with
50 kg phosphorous ha'(P2).

This increasing trend of yield, length,
diameter and bulb weight might be due to increase
in uptake of phosphorous and other nutrients which
favoured the better nutrition for optimum growth
and development, Application of phosphorous
along with nitrogen enhanced the root initiation that
improved better utilization of moisture and food
material and translocation of these material towards
bulb during its formation. Similar results have also
been reported by Wankhade e al, (1996), Reddy
et al, (2000) and Kumar er. of,, (2002) in garlic.

Quadratic equation

It is fitted by the method of orthogonal
polynomials by using following formula,
Y=a+bIN+blP+b3N2+b4P2+biNP

By computing the figures, the fitted
quadralic equation is as under,

Y=48.E0HD5310N+0,1 172 P-0.001266 N2-0.0003542
P2-0.00007846 NP

It can be perused from the Table 2 that,
regression coefficient bl and b3 represent nitrogen
levels which were found to be significant ie.
cconomic optimum level was viable, However, the

Table 1. Effect of nitrogen and phosphorous on vield and vield attributes of zarlic

Treatments Fresh Cured Bulb Diameter Length Cloves B:C
bulb yield bulby wi. () ofbulb of bulb bulby’ ratio
(qha')  yield (gha) {em) {em)
Nitrogen (kg ha')
No (0 kg ha')y 6026 5497 16.34 262 255 1544 093
NI {50 kg ha'') 73.76 0804 1721 276 374 1928 125
N2 (100kg ha') 11042 100.20 18.07 299 3.98 2050 228
M3(130kgha" 111.04 100.62 1824 3le 411 2128 225
CDrat 5% 0.63 044 0063 0.017 0025 0.13
Phosphorous (kg ha)
Po{0kgha™ 8544 7187 17.05 269 366 1923 1.59
Pi{25 kg ha') 87.19 7917 1721 281 377 19.64 161
P2 (50 kzha™") 91.15 83.19 17.72 257 39 2015 172
P3{75kgha') 9170 83.60 1788 306 402 2047 1,70
CDoat 5% 063 044 0.065 0017 0.025 0.13
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Table 2, Multiple lincar regression analysis of cured bulb yield of garlic

Co-efficient Regression coefficient SE(b) “t* Value
a 48.80

b, 05310 005084 1044
b2 01172 0.1016 113

b3 0001266 0.003033 417+
b4 00003342 0001213 029

b3 -0.00007846 0.0004853 016

R2 0917

** Sionificant at 1% level of probability
regression coefficients b2 and b4 represent the
phosphorous levels which were found to be
non-significant i.e. economic optimum level in the
present study was non viable, The regression
coefficient bi stands for the values of interaction
which were found to be non-significant.
Estimation of physical optimum

Physical optimum dose of nitrogen and
phosphorous was worked out by differentiating
quadratic equation w.rt. N and P. The estimated
values of physical optimum dose of nitrogen and
phosphorous was 20528 kg ha'' and 142.85 kg ha™',
respectively.
Estimation of predicted yield at physical optimum

Substituting the values of physical
optimum dose of nitrogen {xn) and phoshporus (xp)
in response equation, The predicted values of cured
bulb yield of garlic at physical optimum dose of
nitrogen and phosphorous was 375,69 q ha' and
11742 q ha', respectively.

Estimation of economic optimum

The economic optimum dose of nitrogen
and phosphorous was worked out as 129.10 kg ha'
and 98.03 kg ha' for N and P, respectively.
Estimation of predicted yield at economiec optimum

The estimated values of predicted cured
bulb yield at economic optimum dose of  nitrogen
and phosphorous was 96,25 q ha'' and 56,90 q ha”',
respectively.

Optimum dose of nitrogen and phosphorous

The maximum predicted cured bulb yield
375.69 g ha! was obtained at physical optimum dose
of nitrogen (205 kg ha''), whereas economically
viable cured bulb vield of 96.25 g ha'' was produced

at 1291 kg ha' nitrogen application. In case of
phosphorous, the economically viable cured bulb
yield 56.90 q ha”' was recorded at 98.05 kg ha!
phosphorous application
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Correlation Coefficients Between Wood and Oleoresin Characteristics
of High Resin Yielders and Check Trees in Chirpine

A. U. Nimkar', K. R. Sharma® and Soniya A. Nimkar®

ABSTRACT

Chirpine is the most important species being tapped for the commercial production of resin. Resin is an
important forest product eblained from pine forest in the world, The physico-chemical propertics of wood are
also imporfant parameters for the preliminary characterization of cellulose raw material and its potentiality for
pulp and paper, fuclwood, timber and for certain other non-timber products for their related use. This species
becomes a material of paramount impartance to be warked upon especially for its future benefits owing 1o s
diverse uses. For this, the different high resin yielders were required (o be identified and evaluated for different
parameters, In the present investigation, relationship of wood i.¢. physico-chemical, anatomical and oleoresin
characteristics of different high resin yielders and check trees in Chirpine (Pirus roxburghis) were quantitatively
measpred for correlation studies. The correlation studics revealed that there was strong positive correlation
between specific gravity and relative flow rate of turpentine. Strong negative relationship was recorded between

turpenting and rosin percentage.

Resin is an important forest produce of pine
forest in the world. Pinus is one of the most widely
distributed tree genera extending from polar region
to the tropics in the Northern hemisphere. In India,
four species are found in the Himalayas and the hills
of Assam. Pinus roxburghii is the most important
species for production of resin but the resin of Pinus
kesia and Pinus wallichiana is far superior in quality.
Pinus peravdiona has very restricted distribution
having no value to the turpentine- resin industry,

The expression of a particular character is
an aggregate of complex contribution of so many
other characters. In tree lmprovement programme, a
clear understanding of the nature and degree of
association among different traits is of great
importance because the choice of one character can
favour the appearance or disappearance of the other.
Correlation, an important statistical tool, helps in
determining such associations among different
factors under consideration.

In the present investigations, the
relationship of wood and oleoresin characteristics
were attempted which have nat been reported so far
in Chirpine {Pimus roxburghii). Hence the attempt
was made to know the correlations of this
economically impartant tree specics in order Lo utilize

the findings and developing future strategies for
cnhancing the production of resin in the country,

MATERIAL AND METHODS

The study was conducted on twenty six
high resin yielders and ten check trees of Chirpine
(Pinus roxburghiiy marked at different location in
Himachal Pradesh during the year 1999-2001.
Observations of the physical parameters namely
oleoresin yield, height, diameter, grain angle and bark
percentage of wood were recorded at site. Wood
and oleoresin samples were taken from these marked
trees and evaluated for different wood and oleoresin
traits in the departmental laboratory of Forest
Products, College of Forestry, Dr, Y.S. Parmar
University of Horticulture and Forestry, Nauni-Solan
{HP). The data for eighteen parameters namely,
oleoresin yield (Kg scason™), height (m), diameter
{cm), grain angle (degrees), bark percentage of wood,
specific gravity of wood, tracheid length (mm), cold
water soluble extractives (%), hot water soluble
extractives (%), alcohol-benzene extractives (%),
lignin percentage of wood, holocellulose percentage
of wood, number of resin ducts per mm?, diameter of
resin ducts (mm), needle length (em), needle thickness
{mm), turpentine percentage, specific gravity of
turpentine, relative flow rate of turpenting, rosin

1. Assistant Prof,, College of Forestry, Dr. PDKV., Akola, 2. Associate Prof,, College of Forestry, Dr. Y8, P 1,
H. F.,, Mauni, Solan (HP). and 3. Assistant Prof, 3. V.G.1L College of Agriculture, Jalgaon Jamod
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percentage, specific gravity of rosin and ash
percentage of rosin were studied to work out the
correlations.

Grain angle of the trees were measured by
drawing straight line perpendicular to the base of
the tree trunk and the dewviation of the grain was
measured with the help of protractor after shaving
the bark. The bark thickness of the trees was
measured in centimeters at breast height with the
help of Swedish bark gavge. The recorded bark
thickness was expressed as percentage. The specific
gravity of wood was determined by the maximum
moisture method (Smith, 1954). Tracheid length was
determined by macerating the shavings of wood in
Jeffery s fluid i.e. 10 per cent chromic acid and 10 per
cent nitric acid for 48 hours (Pandey ef af, 1968),
The cold and hot water soluble extractives were
determined by employing the T ,m 39 method
{Anonymous, 19592). Alcohol-benezene extractives,
klason-lignin content and holocellulose were
determined by using T,m 59 {Anonymous, 1959b),
T,,m 59c {Anonymous, 1359c) and T,m 54
(Anonymous, 1954) methods, respectively. The
turpentine and rosin contents were determined by
distillation process using Clevenger's apparatus.
The specific gravity of turpentine and rosin were
determined with the help of sinkers using standard
method, The relative flow rate of turpentine was taken
using Ostwald (U-tube) viscometer (Gould, 1978).
The ash content of rosin was determined by burning
in muffle fumace.

The data obtained for these traits were
statistically analyzed by using randomized block
design and completely randomized design in three
replicates for each treatment as described by Panse
and Sukhatme (1967) and Chandel {1984) and
subjected for correlation coefficient analysis as per
the method suggested by Panse and Sukhatme
(1978 and Gupta (1984). The significances at 5 and
1 per cent level of significance were tested as per
the formula given by Gosset ( [908).

RESULTS AND DISCUSSION

The values for correlation coefficients
between wood and eleoresin characteristics of high
resin vielders and check trees in Chirpine {Pians
roxburghif) are presented in Table 1. Out of 133
combinations of simple correlation, 16 combinations
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were found to be positive and significant and 16
combinations were negative and significant, Out of
these 16 positive and significant correlations, 11
combinations were significant at 1 per cent level of
significance and 5 combinations were observed to
be significant at 5 per cent level of significance.
Whereas, in 16 combinations of negative and
significant, 12 combinations were recorded to be
significant at 1 per cent level of significance and 4
combinations were significant at 5 per cent level of
significance. Rest ofthe correlation coefficients was
found o ke non-significant. Highly significant and
positive correlation coefficients were obtained
between specific gravity of turpentine Vs relative
flow rate of turpentine (0,9623), rosin percentage Vs
ash pereentage of rosin (0.93209, cold water soluble
extractives Vs hot water seluble extractives (0.9007),
needle length Vs needle thickness (0.8796), number
of resin ducts Vs diameter of resin ducts (0L.6363),
number of resin ducts Vs needle thickness (0,61 10),
number of resin ducts Vs needle length (0.5576),
diameter of resin ducts Vs needle thickness (0.5205),
specific gravity of turpenting Vs rosin percentage
(0.4532), relative flow rate of turpentine Vs rosin
percentage (0.444 5), diameter of resin ducts Vs needle
length (0.4370), specific gravity of turpenting Vs ash
percentage of rosin (0.3918), relative flow rate of
turpentine Vs ash percentage of rosin (0.3823), hark
percentaze of wood Vs rosin percentage (0.3629),
bark percentage of wood Vs ash percentage of rosin
(0.3532), tracheid length Ws holocellulose percentage
of wood {0.3438). In the present findings, cold warter
soluble extractives were strongly correlated with hot
water soluble extractives, which was similar to the
reports of Sharma (2000) in Dendrocalmus siricius.

The highly significant and negative
relationship was found between turpentine
percentage Vs rosin percentage (-0.8879), turpenting
percentage Vs ash percentage of rosin (-0.8219),
specific gravity of wood Vs number of resin ducts
(-0.6698), lignin percentage of wood Vs holocellulose
percentage of wood (-0.6366), specific gravity of
wood Vs diameter of resin ducts (-0.6167), cold water
soluble extractives Vs needle length (-0.5488), hot
water soluble extractives Vs needle length (-0.5435),
turpentine percentage Vs specific gravity of
turpentine (-0.4964), turpentine percentage Vs
relative flow rate of turpenting (-0.4840), specific
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gravity of wood Vs, turpenting percentage (-0.4821),
cold water soluble extractives Vs needle thickness (-
0.4843) and hot water soluble extractives Vs needle
thickness (-0.4326). It is obvious from the figures in
the Table 1, that increase in turpentine percentage
will result in decrease in rosin percentage and vice-
versa. The similar type of relationship was also
existed in all of the above parameters,
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Characteristics and Classification of Some Black Soils

P. R. Damre!, O. Challa®, T. K. Sen® and S. N. Goswami®

ABSTRACT

Five typical pedons of soils all developed from weathered basalt but supporting different land use systems
in Yavatmal district of Maharashtra were studied to characterize and classify the soils. The soils, in general, are
deep, well 1o moderately well drained, clay to sandy clay loam in texture, alkaline in reaction, low o moderately
figh in organic carbon eontent with caleium as the dominant cation among the major exchangeable cations. These
soils were classified as Typic Haplusiepts and Typie Halusterts based on the variation in their morphological

and physico-chemical properties as per the guidelines in Keys to Seil Taxonomy,

Yavatmal district is situated in north Deccan
{Maharashtra) plateaw. This is characterized by semi-
arid ecosystem with deep, medium and shallow black
s0ils belonging to Ustorthents, Haplusterts,
Haplustepts (Challa et 2l 1995; Challa et ol 1999).

The soils which are derived from Deccan
trap, vary in their characteristics as per their location
in different catchments. The deep black soils occupy
low-lying areas and the brownish soils,
comparatively coarse in texture occur on the higher
plams. The soils in the district are slightly alkaline in
reaction, clay-loamy in texture and calcareous with
calcium carbonate to an appreciable extent,

Yavatmal district is surrounded by Amravati
and Wardha districts in north, Chandrapur district
in the east, Andhra Pradesh state and Nanded district
in the south and Akola and Parbhani districts in the
west. The main rivers of the district are the Wardha
and Penganga both of which flow along the north-
east and southern district boundaries. Material, shale
and limestones are mainly drained by the Penganga
river.  Yavatmal district is located in the south-
eastern part of Maharashira, The soils are black
developed from basaltic alluvium as well as
weathering of basalt and saprolite. Keeping this in
view, the study was undertaken to characterize and
classify the soils in Yavatmal district,

MATERIAL AND METHODS

Study area:

The study area lies between 20°28' 25" to
20°3° 36" N latitudes and 77°45" 19" 10 78°12°45"E
lengitudes of Babulgaon and Ner tahsil of Yavatmal
district. In Babulgaon tahsil samples were collected

from Mandni, Krishnapur, Naygaon and Vyhali in
Ner tahsil of Yavatmal district. The mean annual
temperature is 25.4°C with mean maximum of 45.5°C
in summer and mean minimum of 1 1. 2°C in winter
season, This district is agro-climatically placed under
hot moist to semi-arid ceco-sub-region. The
temperature regime is hyperthermic. The natural
vegetation of the area comprises of dry deciduous
mixed tree and grass species. [t is dominated by the
species, which are Aecacia arabica (Babool),
Azdirachta indica (Neem), Butea frondosa (Palas),
Lewcana lewcocephala (Subabool), Zizyphus jujuba
(Ber). The grass species are Cynadon dactylon
(Doob), Cyperus rotundus (Nut sedee), Scchanum
spontanewm (Kans) and the dominant crops grown
are cotton, sorghum, pigeonpea, ctc. A large
percentage of cultivated land is mainly under Kharif
cotton intercropped with pigeonpea, soybean,
turmeric, oranges are grown under irrigated
conditions,

Based on the physiographic units and land
use of the area five representative pedons were
collected from different locations of Yavatmal district
of Maharashtra. These soils oceurred at an elevation
of 270 to 360 m above MSL supporting different
types of vegetation. Out of these five, the pedons
collected from Mandni (P1), Krishnapur (P2} and
Maygaon (P3) in Babulgaon tahsil and other two
pedons callected from Vivhali (P4 and P3) in Ner tahsil
of Yavatmal district represent different land use
systems.

The site characteristics of the pedons
comprising location, landform, parent material and
land use are presented in Table 1,

1Ph.1D. Scholar 2, Principal Scientist, 3,4, Senior Scientist, NBSS& LUP, Amravati Road, Na Zpur.
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Characteristics and Classification of Some Black Soils

The morphological properties of soils were
studied as per the procedure outlined in Soil Survey
Manual (Soil Survey Staff, 1995) and the physical
and chemical characteristics of the soil samples
(=2 mm) were determined for particle size analysis,
pH, organic carbon, CEC, exchangeable bases and
base saturation following standard procedure {Black,
1963). The soils were classified as per Keys to Sail
Taxonomy (Soil Survey Staff, 1998).

Table 2. Morphological characteristics of soils

RESULTS AND DISCUSSION
Morphological properties:

The morphological properties of these soils
are presented in Table 2, The colour of the surface
layer of profile varies from dark grayish brown {10YR
4/2) to very dark grayish brown (10YR 3/2) and the
subsurface soil colour varies from very dark gray
[10YR 3/1) to dark yellowish brown (10YR 4/4) due

Horizon  Depth (cm) Colour Textture Structure Consistency Efferveseence
5 G T D M W
PL: Fine, smectitic, hyperthermic (cal.) family of Typic Haplustepts
Ap 0-18 10YRA2 ¢ m ] shk sh & ssps es
Bwl 1840 10YR32 ¢ m 2 sbk sh  fr  sp es
Bw2 4072 10¥YE32 ¢ m 2 sbk h fi sp es
Bwil T2-106 IYR32 « m 2 shk h fi sp es
BC 106-160 IOYR43 ¢ m [ sbk sh  vii  sopo es
P2 ; Fine, smectitic, hyperthermic family of Caleic Haplustepts
Ap 0-17 I0YR32 ¢ m I shk sh £ sp ev
Bwl 17-55 I0YR32 ¢ m 1 sbk h i sp ev
Bwl 55-87 I0YR42Z  scl m [ sbk sh i svpv €s
BCK §7-118 10YR 44  scl m 1 sbk sh  f sopo es
BCK I18-140 I0YR44  scl m I shk sh f  sspo es
P3: Very-fine, smectitic, hyperthermic (cal.) family of Typic Haplusterts
Ap 19 YR42 ¢ m 2 sbk h £ sp s
*Bw 19-51 10YR31 ¢ m 2 shk vh vfi  wsvp es
Bssi 51-86 10YR31 ¢ m 3 ablk vh vl wsvp es
Bss2 86-130) I0YR¥] ¢ m 3 abk vh  vfi  wvsyp es
BC 130-130 WYR33 ¢ m 3 abk vh  fi  sp ev
P4 ; Very-fine, smectitic, hyperthermie (cal.) family of Typic Haplusterts
Ap 016 I0YR32 ¢ m 1 sbk sh f sp es
Bw 16-50 I0YR32 ¢ m I sbk h fi sp B5
Bssi 50-79 10YR31 ¢ m 2 sbk vh vl wsvp es
Bss2 TO-1E7 10YR3/1 ¢ m 2 sbk vh o vfi wsvp es
BCK 117-150 10¥R31 ¢ m 2 sbk vh o vl wswp eV
PS5 : Very-fine, smectitic, hyperthermic (eal.) family of Typic Haplusterts
Ap *135 10YR42 ¢ e 2 shk sh  f  sp [
Bw 1545 0YR32 ¢ m 2 shk h i wsvp €
Bssi 45-70) 10YR31 ¢ m 3 abk vho vl vswp e
Bss2 70-103 10YR3 ¢ m 3 abk vh  vfi  vswp es
BCK 105-145 10YR32 ¢ m 2 sbk vh vl wvsvp ey
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to the composition of parent materials. The soils
representing Pedon 1, 3, 4 and 5 are clay texture where
as the pedon 2 is clay to sandy clay loam textured,
The structure of surface soils of most of the pedons
is sub-angular blocky in all pedons. However, the
structure of the subsurface soils of pedon 3 and 5
are angular blocky structure in sub-surface horizons,

Physical characteristics: The characteristics of the
soils {Table 3) show that most of the soils were clay
in texture, with clay content ranging from 40.7 to

Tahble 3. Physical characteristics ol soils

68,3 per cent and it usuvally increases in subsoils,
which decreases again in lower horizons in most of
the soils. Similar trend at gradual increase in clay
content with depth was also observed by Puranik
et. al., (1972). The silt content ranging from 18.0 to
35.7 per cent and the highest value was observed in
pedon 4 whereas the lowest value was noticed in
pedon 2. The sand content ranging from 3.5 to 33.1
per cent, The bulk density of soils ranged from 1.5 to
1.9 Mg m*. Lower bulk density was abserved in the
surface soils which might be due lesser compaction

Horizon Depth (em) Sand Silt Clay BD Water retention  AWC(%)
——{(%r— {(Mgm-'y  33kPa  1500kPa
P1: Fine, smectitie, hyperthermic (cal.) family of Typic Haplustepts
Ap 0-18 267 287 44.6 1.6 387 225 162
Buwl |80} 26.1 213 46.4 1.7 3lo 185 125
Bu2 40-72 219 25.7 524 1.7 337 237 100
Bwd 72-106 244 267 489 1.7 333 236 099
BC L06-160 284 309 407 1.7 399 196 203
P2 : Fine, smectitic, hyperthermic family of Caleic Haplustepts
Ap 0-17 234 213 553 1.7 313 20 a3
Bl |7-55 236 187 517 1.7 342 250 92
Bl 55-87 311 26 46.3 LT 208 173 95
BCK 87-118 322 1 437 1.5 233 152 8.1
BCK 118-140 331 180 489 15 213 14.6 6.7
P3: Yery-fine, smeetitic, hyperthermic (cal.) family of Typic Haplusterts
Ap 019 46 iz 642 LB 428 s 203
B 19-51 4.5 k1R fed A L9 479 2006 213
Bssi 51-86 46 309 645 1.9 469 255 214
Bss2 86-130 35 282 63.3 1.9 48.5 262 223
BC 130-150 58 34.1 60,1 13 422 20 202
P4: Very-fine, smectitic, hyperthermic, (cal.) family of Typic Haplusterts
Ap 0-16 93 263 634 1.8 411 217 194
Bw 16-50 94 283 623 1.8 434 218 206
Bsai 5079 83 284 633 1.8 48.1 258 223
Bss2 79117 89 271 64.0 1.8 469 248 221
BCK LIT-150 14.6 357 497 1.8 4000 207 193
P5: Very-fine, smectitic, hyperthermic, (cal.) family of Typic Haplusterts
Ap 0-15 90 24.3 667 1.7 40.5 22.6 179
Bw | 5-45 9.4 219 62,7 1.7 410 2L 199
Dssi 43570 93 20.6 &l 1T 44.1 225 210
Bss2 T0-105 9.3 20,3 642 17 520 250 270
BCE 105-145 125 267 G608 1.7 403 194 209
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Characteristics and Classification of Some Black Soils

and exposure to anthropogenic activities. Earlier
Padole et al. (1998) attributed the lower bulk density
at surface to the addition of relatively high amount
of organic input like FY'M and other manures in the
soils (Badanur ef al. 1990). The moisture content
varies from21.3 to 52.0 percent at 33 kPaand 14.6to
26.56 per cent at 1500 kPa and the available moisture
content in soils ranged from 6.7 to 27.0 per cent. No
regular trend of available water capacity was
observed. In general, the moisture content was
higher in subsurface horizon as compared to the
surface horizon.

Table 4. Chemical characteristics of soils

Chemical eharacteristics: The chemical character-
istics of the soils (Table 4) show that all the soils
were alkaline in reaction and the pH of these soils
varied from 7.8 to 8.5, The electrical conductivity
(EC) of soils ranged from 0.16 to 0.40 dSm"'. The
organic carbon content in surface soils ranged from
0.76 to 0.99 per cent and it decreased abruptly with
depth. The calcium carbonate content of the soils
ranged from 3.1 to 23.0 per cent and it increased with
depth. This could possibly be due to the
accumulation of displaced calcium from exchange
complex from the upper layer or due to precipitation
of CaCO,,

Hori-zon  Depth i BC 0.C. CaCO, Exchangeablecations CEC B.S. ESP
(em) (1:2.5) (dSm-') —(%)y— Ca Mg Na K (%)
—cmol (p+) kg! ——
F1 : Fine, smectitie, hyperthermic {cal) family of Typic Haplustepts
Apfap 0-18 8.1 920 079 72 260 104 07 10 409 93 17
Brwl 1840 82 0.19 0.64 95 323 83 07 10 452 9 15
Bw2 40-72 82 0.18 058 103 370 94 06 07 503 9 12
Bw3 T8 83 020 058 1.7 3l 85 05 06 469 & 10
BC 106-160 83 025 050 128 25 114 04 06 395 8 10
P2 : Fine, smectitic, hyperthermic family of Caleic Haplustepts
Ap =17 83 0.17 0.76 86 323 151 06 10 518 W 11
Bwl 17-55 8.0 034 0.52 77 374 144 03 09 w3 MW 00
Bw2 55-87 8l 027 028 29 286 134 04 07 451 9 09
BCK 87-118 83 031 020 229 235 93 03 06 368 9 08
BCK 118-140 85 017 0.16 230 224 285 03 05 551 W09
P3 : Very-fine, smeetitic, hyperthermic (cal) family of Typic Haplustepts
Ap 0-19 8.0 028 099 78 455 141 06 10 634 9% 09
Bw 19-31 8.1 026 0.83 16 40 154 05 09 635 95 08
Bssi 51-86 18 032 064 6.1 470 124 05 07 622 97 08
Bss2 86-130 80 033 067 10 405 199 05 06 651 95 07
BC 130-150 81 028 032 31 310 186 04 06 551 9 0F
P4 : Very-fine, smectitic, hyperthennic (cal.) family of Typic Haplusterts
Ap =16 82 0.16 0.81 113 386 220 09 08 632 9B 14
B 16-50 82 0.19 0.76 1.7 349 210 08 07 605 913
Bssi 50-79 82 0.40 0359 123 e 256 08 06 619 95 12
Bss2 79117 83 039 046 175 320 28% 06 05 634 97 10
BCK 17150 83 026 035 220 e 242 03 05 465 @ L0
PS5 : Very-fine, smectitic, hyperthennic (cal.) family of Typic Haplusterts
Ap 0-15 8.1 025 0.86 54 422 196 08 08 634 9% 12
B 1545 81 0.18 0.80 70 428 177 07 06 &0 % 10
Bssi 4570 8.1 03z 076 o4 09 233 06 06 658 97 09
Bass2 T0-105 82 024 069 14.5 382 235 06 05 6BI 95 09
BCK 105-145 82 021 0.59 16.8 271 292 06 05 627 @, 1.0
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The exchangeable calcium varied from 16.6
to 47 cmol {p+) kg' and exchangeable magnesium
8.31029.2 cmol {p+) ke ', The exchangeable sodium
and potassium ranged from 0.4 10 0,9 and 0,510 1.0
cmaol {pt+) kg'. The CEC of the surface soils varied
from 40.9 to 63.4 cmol (p+) kg and the higher CEC
value in the surface layers of pedon 3, 4 and 5. The
minimum value was observed in pedon 1 and higher
value in pedon 5. The high CEC of these soils is
attributed to its smectitic clay mineralogy (Pal and
Dreshpande, 1987). The base saturation of these scils
varied from 87 to 98 per cent {Table 4).

Nutrient status of soifs: The micronotrients {Cu,
Fe, Zn and Mn) were determined (Table 5). The

Table 5. Nutrient status of soils

content of copper varied from 1.6 to 6.1 mg/ke. 1he
content of Fe ranged from 5.5 to 12.9 mg'kg. The
content of Mn ranges from 2.3 to [4.0 mg/e and zinc
content .17 to 0.86 mg kg'!, Available N content of
soils, in general, ranges from 3 to 23'mg kg (Table
5). Available P content of soils ranges from 3 to 19
mg kg and available K content of soils ranges from
75 to 354 mg kg, The content of the nutrients
decreased down the profile,

The surface Ap horizon contain 2.3 to 3.7
ppm Cu which is sufficient to critical limit < 1.0 to
=20, 9010 12,7 ppm Fe which is sufficient to critical
limit <5.0 1o =10.0, 0.44 to 0.66 ppm Zn which is
deficient to 0.5 to>1.5, 8.5 to 14.0 ppm Mn which is
sufficient to critical limit <7.5 to >12.0.

Drepth (em) Micronutrients (mg kg ") Available (mg kg™)
Cu Fe Zn M M P K
P1: Fine, smectitic, hyperthermic (cal.) family of Typic Haplustepts
(-18 30 G .66 0z 73 1 354
1840 33 7.5 (.38 42 5 10 262
40-72 33 7.3 (.38 32 i) g 210
72-106 3.3 T3 028 27 39 3 147
LO-1al 24 6.8 027 27 11 4 101
P2 : Fine, smectitic, hyperthernmic family of Caleic Haplustepts
0-17 37 [1.7 FEE) 4.0 45 12 197
[7-55 34 33 340 23 39 10 o
55-87 iz 7.1 082 449 2 3 &
gr-118 1.8 7.1 e 4.4 5 T 73
[ 18-140 1.6 50 (34 24 5 3 73
P3: Very-fine, smectitic, hyperthermic {cal.) family of Typic Haplusterts
019 23 [2.1 049 8.3 a5 12 M3
19-51 22 120 (3% 6.3 78 12 24
51-86 22 118 024 47 a7 [ 184
86-130 21 106 (.19 37 a2 6 179
130-150 L7 9.5 0.17 35 39 3 179
P4 : Yery-fine, smeetitie, hyperthermic (cal.) family of Ty pic Haplusterts
16 30 127 47 87 62 11 280
16-30 4.2 129 (45 9.4 33 11 25
S0-749 43 124 (16 76 ) 10y 105
79-117 51 9.1 (38 54 17 5 101
117-150 3.2 33 0.30 32 11 3 o
P3: Very-fine, smectitic, hyperthermic (cal.) family of Typic Haplusteris
0-13 31 10.9 .60 100 a2 13 189
1545 31 102 .86 87 46 13 b
A5-70 54 101 0.70 79 39 11 a2
T0-105 .1 9. (.66 72 39 5 G5
105-M5 56 0.0 036 38 P 4 M
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Characteristics and Classification of Some Black Soils

Soils representing pedon | and 2 have
textural andfor structural development indicating the
formation of horizon. Hence the sails are classified
in the order Inceptisols and pedon 3, 4 and § are
classified in the order Vertisols. The pedon 2 get
keyed out a Caleic Haplustepts as it has a calcic
horizon with its upper boundary within 100 em of
the universal soil surface and its calcareousness.

The temperature regime of the soils s
hyperthermic. The soils (pedon 1 to 5) are classified
ai the family level as follows,

Pedon 1 Fine, smectitic, hyperthermic {cal.)
family of Typic Haplustepts

Pedon 2 Fine, smectitic, hyperthermic {cal.)
family of Calcic Haplustepts

Pedon 3 Very-fine, smectitic, hyperthermic
{cal.} family of Typic Haplusterts

Pedon 4 Very-fine, smectitic, hyperthermic
{cal.} family of Typic Haplusterts

Pedon § Very-fine, smectitic, hyperthermic

{cal.) family of Typic Haplusterts
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Effect of Phosphorous and Potassium Levels on Seed Yield
and Quality Isabgol

5.G.Wankhade', A.G.Waghmare?, 5,V.Gholap®, 5.5.Wanjari’ and 8.5, Narkhede®

ABSTRACT L

The present study was undertaken during 2005-2006 at Nagarjun Medicinal Plants Garden, Dr. Panjabrao
Deshimukh Krishi Vidyapeeth, Akola, There were four levels of phosphorous viz., 0 kg (Po), 135 kg (P-i), 30 kg
(P2}and 45 kg (Pajand four levels of potassium viz, kg (K, 15 kg (Ki), 30 kg (K,) and 45 kg (K,) per hectare
tried in split plot design with three replications. The application of 30 kg PO, and 30 kg KO ha' to Isabgol
significantly increased the dry matter, number of tillers, number of spikes and spike length plant”, The seed and
straw yields of [sabgol were recorded significantly highest with the application of 30 kg P,O, ha'!, however the
seed yield was not significantly influenced by the potassium application. The application of phosphorus and
potassium had significant effect on quality aspects of sceds; particularly test weight, husk percent and swelling

factor.

[sabgol is one of the crops having high
export potential because of its utility in the western
countries. For further export promotion, there is need
to increase the productivity and extend its
cultivation to new areas, where lsabgol cultivation
1 very limited owing to its poor production (Lal e,
al... 1999). However, the use of inorganic fertilizers
in appropriate quantity, form and stage of growth
could upgrade yield remarkably (Gupta and Pareek,
1981).

The research work carried out under “All
India coordinated Research Project (AICRP) on
medicinal and aromatic plants™ at Akola Centre
revealed that [sabgol crop can be very well grown
under Vidarbha agro-climatic conditions (Paturde er
al., 1998 ) with optimum nutrient levels. The research
work carried out is very megre on nutritional
requirement of this crop grown on Vertisol, therefore
the present investigation to study the effect of
phosphorous and potassium levels on sced yield &
quality of Isabgol was carried out during 2005-06.

MATERIAL AND METHODS

The present study was undertaken during
2003-2006 at Magarjun Medicinal Plants Garden, Dr,
Panjabrao Deshmukh Krishi Vidyapeeth, Akola, with
four levels of phosphoraus viz, Ok (P, 15kg (P},
30kg (P,)and 45 kg (P} and four levels of potassium
viz,, O kg (Ko, 15 kp (K1, 30 ke (K,)and 45 kg (k)
ha'! tried in split plot design with three replications.

The soil of the experimental site was slightly
alkaline (pH 7.7), medium black, uniform in texture

with good drainage. The Isabgol seeds were sown
on flat bed with a seed rate of 4 kg ha' keeping the
spacing at 30 cm row to row. The protective
irrigations were given at timely interval as and when
required. The field was kept free from weeds by
adopting band weeding from time to time. Urea was
used as a source of nitrogen. Nitrogen was applied
{@ 50 kg N ha' in two split doses. The first dose of
nitrogen was applied just before sowing. Remaining
half dose of nitrogen was applied as top dressing at
30 days after sowing. Phosphorous and potassium
were applied as per the treatments in a single dose at
the time of sowing through single super phosphate
and muriate of potash. Harvesting was done at
maturity by cutting the plants at ground level. After
drying the plants, threshing was done and seeds
were separated, The observations on yield
contributing parameters such as number of tillers
and spikes per plant |, spike length seed and straw
yield were recorded. The content of N,P,K in plants
were  estimated by Kjeldhal's method,
Vanadomoelybdate phosphoric acid vellow colour
method v in diacid extract and Flame photometrically
(Piper, 1966) .respectively. Uptake of nutrients (N,
P and K} were calculated by multiplying the per cent
composition (N, P and K) by dry matter yield at
harvest.

The quality parameters viz, husk
percentage of seed by chemical method and swelling
factor of the seeds were estimated by the procedures
deseribed in Biannual Report (1978-80) of AICRP on
Medicinal and Aromatic plants {Anonvmous, 1980)

1. Associate Professor, 2. M.Sc, Student, 3. Junior Res. Asstt, 4. Associate Prof. and 5. Associate Prof,, AINRP

on Medicinal and Aromatic Plants, Dr. PDKWV, Akola
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RESULTS AND IMSCUSSION

Growth Parameters

The application of phosphorous and
potassium levels to [sabgol crop resulted in
favourable effect on number of tillers, number of
spikes and spike length plant' {Table |).
Bignificantly highest number of tillers, number of
spikes and spike length plant! was observed due to
the application of 45 kg PO, ha'', however it was at
par with 30 kg PO, ha''. Similarly, application of 45
kg K, ha! recorded significantly highest number
oftillers, number of spikes and spike length per plant,
however, it was also at par with 30 kg KO ha',
These results are supported by the findings of
Ramesh er al, (1989), Singh and Chouhan( 1994},
Swarupa Utgikar (2001). The reports revealed thar
the application of 25-30 kg PO, ha' resulted into
increased number of spikes plant’,

Seed and Straw vicld

The seed and straw yields of [sabgzol were
recorded significantly highest with the application
of 30 kg ]3‘!0j ha'!, however, it was at par with 45 kg
PO, ha' level. The potassium application at various
levels had also favourable effect on the seed and
straw vield (Table 1), However, no significant
differences in the seed vield levels were noticed due
toapplication of 15 to 435 kg K,Cha'. On the contrary
significantly highest straw yield was recorded with
45 kg KO ha', however, itwas at par with 30 kg K0
ha!. These results are in agreement with the findings
of Ramesh e, al, (1989, Singh and Chouhan {1994)
and Wankhade er. o/, (2005).

Uptake of Notrients

The phosphorous application had
favourable effect on uptake of nutrients (N, P and
K). The significantly highest nutyient uptake was
recorded due to the application of 30 kg PO, ha!
which was at par with 45 kg PO, ha'!. The potassium
application at various levels had favourahle effect
on nutrient uptake. Significantly highest nutrient
uptake was also recorded due to application of 45 kg
K,O ha''; however it was at par with 30 kg K_O ha
and 15 kg K O ha' (Table 2).

Quality of Seed

The application of phosphorous had
significant effect on quality aspects of seeds:
particularly test weight, husk pencent and swelling
factor (Table 2} Significantly highest test weight,

200

husk pen ent and swelling factor of seed was noticed
due to the application of 30 kg P,0, ha'', however,
the levels 15 kg P,Os ha' and 45 kg PO, ha' were
statistically at par with 30 kg PO, ha'. Whereas,
application of potassium at 45 kg K, O ha" recorded
significantly highest test weight, husk percent and
swelling factor which was statistically at par with 15
kg KO ha' and 30 kg K O ha'). These results are
supported by the findings of Ramesh er, al, (1989,
Singh and Chouhan (1994), Swarupa Utgikar (2001,

The application of 30 kg P,Os and 30 kg
K.O ha™ to lsabgol significantly increased the dry
matter, number of tllers, number of spikes and spike
length plant. The seed and straw yields of Isabgol
were recorded significantly highest with the
application of 30 kg F,O_ha'', however the seed yield
was not significantly influenced by the potassium
application. The application of phosphorous and
potassium had significant effect on quality aspects
of seeds; particularly test weight, husk peifcent and
swelling factor.
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Table 1: Growth parameters and seed and straw yield of Isabgol as influenced by Pand K levels

Treatments Growth Parameters Yield (g ha')
Tillers plant?’ Na, of Spikes Length of Seed Straw
plant”! Spikes (em)
Phosphorus levels (kg PO, ha'')
Pa -0 710 13.79 299 879 3695
P~ -5 730 1338 355 1027 4436
P, -30 765 16.74 370 1125 5047
P, 45 740 16.85 375 1072 49.85
SE{m) 2 0.27 047 013 0.20 052
C.D.at3% - 104 (.44 0.69 1.82
Potassium levels (kg KO ha!)
Ko-0 679 1276 3.19 966 38.05
K, 15 740 1505 349 1020 4429
K. <30 763 1645 34 10.33 4874
K; 45 7.63 16.68 365 10.63 50.55
SE(m= 0.13 038 009 026 1ig
C.Dv at 5% 040 | A2 02§ 078 310
Interaction (P x K)
SE(m) = 027 0.76 0,19 0.52 219
C.D.at 5% - - . - -
Table2: Uptake of nutrients and quality of Isabgol seed as influenced by Pand K levels
Treatments Uptake of Nutrients (kg ha') Quality parameters
Nitrogen  Phosphorous  Potassium  Test Wt (g)  Husk % Swelling factor
{ce g-1)
Phosphorus levels (ke PO, ha')
P.-ll 1574 7.82 14,02 1.57 2548 1022
e 2828 11.03 17.54 1.78 2767 10.29
B,-30 3201 14.01 2134 .81 2869 1038
P45 2042 14.17 17.17 1.79 2829 1036
SE(m)+ 0.74 020 0.31 0.00% 0450 0.020
C.D, at 5% 2.56 069 1.08 (.031 1.70 0.071
Potassiom levels (kg K,O ha'')
K,-0 1949 936 13.35 1.67 2517 10.23
K, -15 26.19 I'174. 17.00 1.73 2740 1031
K,-30 2941 12.84 20.21 1.76 2871 10,34
K, 43 30,09 13.20) 1970 1.77 2885 10.38
SE{m)= 091 03l 041 0015 0620 0.028
C.IDat 5% 273 093 1.19 003 1.81 0.084
Imteraction (P x K)
S.E.{m)+ 1.82 062 083 0031 124 0.057
C.Dat 5% - : £ * - -
Swarupa, S. Utgikar, 2001 . Studies on various levels Wankhade, S. G, P. P. Khode, 5. 5. Wanjari, J. T.
of nitrogen and phosphorous on growlh and Paturde and M. R. Kale, 2005. Response of
yield of Isabgol (Plantago ovata Forsk), M, Sc. Isabgol {Plantago ovata Forsk) to nitrogen and
Thesis {Unpub), Dr. PDICY, Akela. phospharous, Agric. Sei. Digest. 25(2): 121-123.
.:. 0:. 'l:'l
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Effect of Cropping Systems and Nutrient Management on C and N
Mineralization

Ritu Thakare

ABSTRACT

Effect of irrigated and rainfed cropping systems on earbon and nitrogen mineralization was studied at Dr.
Fanjabrao Deshmukh Krishi Vidyvapeeth, Akola. Maximum C and N mineralization abserved under irrigated
crapping systems than rainfed. Sorghum-chickpea- groundnut showed highest mineralization under irrigated
condition. While, monocropping and intercropping with legume crop enhances the rate of mineralization under
rainfed situation. Mineralization was found to be highest during grand growth period of crops. Application of
integrated nutrient supply increased C and N mineralization as compared (o thelr individual application. The
FY Mewheat stravetgreen manuring application augmented the mineralization under soyhean- wheat crop sequence,

Organic C and N, two of the majer
constituents of soil organic matter, need to be
managed to reverse the trends of nearly a century of
cultivation. Carbon inputs come from C fixation as
result of crop production. Nitrogen restored to the
soil from atmospheric deposition and hiological
fixation. Major portion of these nutrients are present
in unavailable forms, which further becomes
available to plants for their nutrition by certain
microbial activities.

The mincralization of C and N plays
significant role in the availability of nutrients.
However, the rale of mineralization is different under
the various cropping systems { Schimel | 1986).

Mitrogen present in crop residues can
contribute a significant amount of it to the next crop.
Residues from leguminous crops often contribute
substantially to total N pool than non- leguminous
crops, Carbonand nitrogen release from soil organic
matter during decomposition and mineralization by
microorganisms is an important source of C and N
for plants in both fertilized and unfertilized soil.
Hence the knowledge of the relative magnitude of
mineralization is essential for better understanding
of the organic matter halance in the soil which
provides the most reliable index of soil sustainability
and productivity in a number of ways,

MATERIAL AND METHODS

The laboratory study was carried out in the
department of Agricultural Chemistry and Soil
Science, Dr. PDK Y, Akola. Surface soil samples (0-30

om) were collected from the different experimental
fields of Central Research Station of University under
irigated and rainfed cropping systems viz., multiple
sequence cropping systems, intercropping and
monocropping. The soil was clayey in texture,
alkaline in reaction (pH 7.9}, medium in available N
(180 kg ha'), low inavailable P (11.38 kg ha'), high
inavailable K (340 kg ha''} and medium in organic ¢
{ 046%).

Soil samples were laken before sowing of
first crop, at grand growth and at harvest of each
crop in sequence. In case of intercropping, grand
growth stage value considered as an average value
of both the crops. While at harvest, soil samples
were taken afier completion of the cropping evele,
Nutrient management details are given in Table 1, In
the treatments, organics were applied before sowing
of the crop and N was applied in two splits { half at
sowing and remaining 30 DAS). Full dose of P and K
was applied al the time of sowing, In case of
pigeonpea, full dose of N and P was given at the
time of sowing,

Inorder to study the C and N mineralization,
25y soil sample was placed in S00m| conical flask,
Maisted it with water up to 80 per cent of its field
capacity. Test tube containing 10ml of 1 N NaQH
was placed in flask in a suspended manner. Wrap
the flask with black paper and Incubate at 23°C for
3 days. The mouth of the flasks was kept completely
sealed during the period of incubation, At the end of
incubation period, amount of CO, trapped in NaOH
solution was estimated by tivating the excess of

Assistant Prof, Department of Soil Science & Agril, Chemistry, Dr. DKV, Akola
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alkali with 1 N HCL, in presence of the saturated BaCl
solution using phenolphthalein as an indicator
(Pramer and Schimide, 1963). While the available N
(NH, ++NO,” N) was estimated as per the procedure
of Black (1965 by distillation with MgO and then in
presence of devardas alloy.

RESULTS AND DISCUSSION
Carbon Mineralization

Maximum C mineralization was observed
under irrigated condition as compared to rainfed
(Table 2} due to the availability of sufficient moisture,
nutrients and favourable soil environment for
microbial activity. In irrigated condition maximum C
mineralized under sorghum- chickpea- groundnut
sequence, followed by sorghum- wheat- green gram.
Higher rate of C mineralization under sorghum-
chickpea- groundnutl sequence may be attributed to
addition of leguminous crop residues as well as
nitrogen fixed in soil under favourable soil moisture
condition. The marked decreased of C mineralization
at harvest may be the unfavourable soil environment
and reduced microbial activity in the rhizosphere.
The present findings are in agreement with those of
Schimel er al. {1985) who reported that the rate of
mineralization declined after harvest due to the lack

of rhizosphere products. Soybean- wheat sequence
showed the higher C mineralization as compared to
sorghum- wheat. However, under rainfed condition,
intercropping with legumes further registered higher
C mineralization as compared to monocropping. This
might be due to the legumes which had favourable
effect on C mineralization as a result of increased
s0il microbiota. Similar results were also noticed by
Patil ef af. (1996). Among the monocropping, highest
mineralizable C was recorded under groundnut,
followed by green gram. However, it was noticeably
lower under sorghum and cotton cropping.

Carbon mineralization increased from
planting to flowering in all cropping systems. At
harvest it tended to decrease but was slightly higher
than its mmitial level. It was noticed that the C
mineralization was less in Rabi and summer seasons
as compared to Kharif, Similar findings were also
reported by Susan and Abraham (1995}, While
comparing the sources of nutrients applied to
sorghum- wheat crop sequence, maximum C
mineralized was observed in treatment receiving 100
per cent NPK + 10t FYM. Application of fertilizer
alone resulted in higher rate as compared to control.
Marumaoto (1984) concluded that the amount of C
mineralized was in order of NPK + 'Y M = NFK =PK.

Table 1: Nutrient management (N P,0, : KO kg ha™' ) under different cropping systems

1. Sorghum - Wheat - Greengram
100A0:A0 120:60:60 20:40:40
1. Sorghum - Chickpea - Groundnut
100 0:40 25:50:00 25:50:00
3 Sorghum - Wheat
[ 00:50:40 120:60:60
4 Soybean - Wheat
307500 120:60:60
5 Sarghum it Pigeonpea
804000 20:40:00
G Cotton f Greengram
50:25:00 OO00:00
7 Sorghum
100:40:40
8 Cotton
302500
9 (Greengram
20:40:00
10 Groundnut
25:50:00

203



Effect of Cropping Systems and Nutrient Management on C and N Mineralization

Table 2 : C mineralization (ug C g - soil d') as influenced by cropping systems and nutrient management.

5.N. Cropping systems [nitial Khuarif Rabi Summer
GG AH oG AH GG AH
Irrigated
I Serghum- wheat- greengram 893 2123 9.53 20.84 837 2004 897
2 Sorghum- chickpea- groundnut 9.84 24.89 1024 2400 9.50 83 9.88
3 Sorghum- wheat
1 Control 507 1091 521 10,10 520
11 100% NFK 929 20,87 9.84 2079 941
T I00% NPK & FYM 10t 5.98 2497 1062 - -
4 Sorghum- wheat
I Control 637 11.90 6.50 10.85 638
11 100% NPK 1014 2382 10.8% 23.55 1036
HI N through FY M, WS and GM 109G 2745 1165 = H
Rainfed
5 Sorghum + pigeonpea 6.55 1647 138
6 Cotton + greengram 596 1549 671
7 Sorghum 4.76 1342 433
8 Cotton 378 1145 393
9 Greengram 482 14.20 423
10 Groundnut 5.82 15.14 5.08

Mote ; GG- Grand growth, AH- At harvest

Table 3 : N mincralization (ug N g ' soil d") as influenced by cropping systems and nutrient management,

S5.N.Cropping systems Initial Kharif Rabi Summer
oG AH GG AH oG AH
Irrigated
1 Sorghum- wheat- greengram 070 097 0.77 086 071 0.80 068
2 Sorghum- chickpea- groundnut nal 140 098 1.14 097 1.02 0,89
3  Sorghum- wheat
1 Control 036 047 030 034 024
1T 100% NPK (.30 0.78 063 069 0.59
ITT 100% NPK & FYM 10t 0.81 162 0.88 - -
4 Sorghum- wheat
I Control a6 057 041 046 034
11 100%NPK 063 086 0.68 074 0.64
I N through FY M, WS and GM 072 121 05l - -
Rainfed
5 Sorghum + pigeonpea (41 063 .48
6  Cotton + greengram 034 0.58 0.36
7 Sorghum 0.23 034 019
& Cotton 020 033 015
9  Greengram 029 048 024
10 Groundnut 0.32 053 027

Mate : GG- Grand growth, AH-Atharvest
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In sovbean-wheat sequence, highest C mineralized
in the soil at all stages of crop growth was recorded
with the application of N through FYM + wheat straw
+ green manuring, followed by 100 per cent NPK
treatment.

Nitrogen Mineralization

Results {Table 3) point out that higher ™
mineralization was observed under irrigated
condition specially in kharifseason due to optimum
moisture content and favourable soil environment
which is required for hastening microbial activity.
Susan And Abraham (1995} also reported that N
mineralization was maximum during rainy season,
sorghum- checkpea- groundnut crop sequence
recorded the highest N mineralization over sorghum-
wheat- green gram. However, higher values were
found under soybean- wheat sequence as compared
to sorghum- wheat sequence probably be due to the
residual effect of sovbean crop which added narrow
;N residue, besides N fixation. Among the
monocropping, the highest mineralizable N was
observed under groundnus, followed by green gram.
However, under sorghum and cotton less
mingralization rate was observed during growing
period. Intercropping consisting of legumes have a
notable impact on the dynamics of M. sorghum +
pigeonpea intercropping showed higher N
mineralization at all stages of crop growth as
compared to cotton + green gram, Beneficial effect
of intercropping invelving legumes over
monecroppig was cbserved ar the end of
mtercropping.

At harvest, the mineralizable N decreased
from grand growth stage. This is quite apparent in
the sense that the crops grown must have utilized
the casily available N and there by depleted
mineralizable M {rom the soil. In tropical ecosystems,
M mineralization peaked at the onset of rainy season
and gradually declines towards the dry period. Casily
decomposable substrate such as glucose, amino
acids and amides are abundant in the wet period
which enhances the rate ol mincralizatien. Since
mineralization is a microbially mediated process, it is
logical that mineralization should be faster under
conditions of adequate moisture and it should slow
down as soil water becomes limiting { Srivastava
and Lal, 1998)

203

[n sorghum- wheat cropping sequence
maximum N mineralization was recorded with the
application of 100 per cent NFK + 10t FYM. Thus,
from nitrogen release point of view, application of
NPK along with the organic residues or FYM is more
beneficial over the use of NPK alone, Whereas,
application of FY'M + wheat straw + green manuring
m soybean- wheat sequence noted the highest N
mineralized over fertilizer alone treatment.

From the conspectus of earlier discussion,
it may be construed that the mineralizable C and N of
these soils throw light on the dependence of seasonal
™ dynamics on short- term substrate availability from
crop roots, rhizosphere products and crop residues.
Seasonal changes in the active C and N pools of soil
organic matter much depended upon the crop
sequence for the quality, quantity and frequency of
added substrate and N fertilization,
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Nutritional Status of Nagpur Mandarin Orchard in Amravati District

Renu V. Chaware! and Ommala Kuchanwar?

ABSTRACT

Present investigation was undertaken to evaluate the nutritional status of Magpur mandarin orchard soil
and leaf analysis were dene with special reference to healthy and decline trees. It is found that organic carban was
high{2.25 109 gmn kg in healthy orchards than decline ones {1.50 to 3.75 am kg™). Soil nutritional status indicate
that available nitrogen. phesphorus and zine were low to deficient in decline orchards while other nutrients were
in sufficient amount in both archards. In general. soil supporting healthy trees contains high concentration of
nuiricnts as compare to decline ones. Leal nutrient status showed that M, P Ca. Mg, S and micronetrients
concentration were significantly higher & leal K was lawer in healthy trees than decline archards. 1t was further
noted that leaf N, 1P & Zn status represented low to deficient range while K, Ca, Mg, 8, Fe, Mn and Cu represent
optimum range of nutritional status in both healthy and decline orehards.

Magmur mandarin{Citrus retieufata Blanca)
accupies a considerable importance particularly in
Vidarbha region of M.S. The best quality of Nagpur
mandarin is produced in Vidarbha region, Chindwara
Betul, Mansaur and Hushangabad districts of
Madhya Pradesh {Srivastava and Simgh, 2003) In
recent years, il bas been observed that orange
gardens are declined following a period of
satisfactory performance lasting few years, The
probable causes of citrus declining in this region are
poor characters of orchard soils, faulty management
practice of pest and diseases. However, low soil
fertility containing less micronutrients like Fe, Mn,
Zn, Cu has been widely accepted as one of the major
reason of citrus declining. Thus present
investigation was undertaken to find out nutritional
status of Nagpur mandarin in warud tahsil of
Amravati district during the year 2004-2006,

MATERIAL AND METHODS

For the present investigation Nagpur
mandarin orchards avound Warud, tahsil of Amravati
district (Maharshtra ) were surveyed and six each
healthy and declined orchards were selected on the
basis of their yield performance for last five years
and visual observations.

For the experiment depth wise soil samples
were collected from each archard. Soil samples were
dried in shade, passed gently in wooden pestle and
mortar, passed through 2 mm sieve for determination

of available nutrients and passed through 0.2 mm
sieve for organic carbon, These processed samples
were then kept in separate labeled polythene bags
for further analysis.

Organic Carbon was determined by
Walkley and Black wet oxidation method (Piper 1966},
Available nitrogen was determined by alkaline
permanganate method (Subbiah and Asija 1956), For
Available phosphorus the soil was extracted with
Olsen’s reagent (1.5 m NaHCO, of pH 8.5 and in the
extract available P was estimated calorimetrically as

_per Jackson (1967). The available K was estimated in

I NNH, OAC (pH 7] leachate {Jackson, 1967). The
available micro-nutrients determined by suing
DTPA, TEA extractant using 10 g soil and 20 ml
extractant and shaking for 2 hours then leachate was
used for available Fe, Cu, Mn and Zn using atomic
absorption spectrophotometer (AAS) (Lindsay and
Morvell, 1978),

To assess the nutrient status of leaves of
Nagpur mandarin, the 5 to 7 month old leaves from
2", 3" and 4% leaf from non fruiting terminals was
collected covering all the four directions at a height
of 1.5 — L& m from each orchard (Srivastava and
Singh 2003), The leaf samples collected were washed
sequentially with 2 percent detergent, tap water and
distilled water. Then leaf samples were dried at 70" C
and homogenized using grinder. The processed
samples were presented in paper bags with

1 MSe Student and 2 Assistant Prof., Scction of Agril.Chemistry and Soil Seience College of Agriculture
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Nutritional Status of Nagpur Mandarin Orchard in Amravati District

Table 2: Nutritional status of soils of healthy and declined orchards.

SiteNo. Depth(em) Org Camkg!  Total N% Available major nutrients

Nkgha' POkg ha't Kkgha' S(ppm)

I 0-20 355 0.056 229 376 3920 110
2050 4335 0.043 159.1 26.8 296.8 94
50-80 3.60 0.036 177.8 232 3472 87
80— 100 240 0032 172.1 215 3584 99
P 0-20 385 0.056 2342 384 672.0 113
20-50 495 0049 2145 306 6384 121
5080 3.60 0045 208.8 286 360.0 110
80— 100 255 (036 1693 197 5320 a5
3 0=20 540 Qos2 206.0 250 3240 110
20-350 485 0046 1891 232 284.8 10.1
30380 3.60 0.038 1862 197 2863 9.5
80— 100 240 0.029 1778 14,1 2544 T3
4 0-20 480 0.061 241.6 314 4928 112
20-50 405 0.04d8 2103 215 3248 121
30-80 315 0.037 1947 173 2912 103
B0—100 225 0030 1762 134 2570 97
5 0-20 350 0038 2455 263 560.0 1.6
2050 255 0.026 1862 15.9 3902 83
& 0-20 900 0.0896 PAEN 383 6552 104
20-50 370 0.033 169.3 270 5272 111
30=70 4,05 0,039 160.9 168 5824 ]
7 0-20 330 0.031 2008 220 4200 9.0
20-30 255 0.024 186.0 170 3128 97
080 240 a2l 155.2 143 296.8 85
80-100 1.95 0018 1493 12 3100 0.3
& 0-20 3.0 0031 2088 198 3684 7
20-30 320 0.029 180.6 160 390.8 1.0
50-80 290 0.026 163.6 121 2500 84
80-100 225 0.023 149.5 99 3576 T4
9 0n-20 3.0 0,029 177.8 202 7504 10.3
20-30 240 0022 1524 19.1 5872 89
5080 210 0021 141.1 173 465.8 94
8O- 100 1.50 0.015 1354 125 5179 76
10 0-20 375 0.038 1975 236 364.0 115
20-50 300 0.029 180.6 208 3136 106
50-73 180 0017 1241 112 32 16
11 0-20 360 0.036 149.3 233 5544 114
20-50 270 0.7 141.1 198 4128 8.1
30-80 210 0.019 124.1 143 2012 8.6
80- 100 1.63 0014 1128 123 3215 6.5
12 0-20 195 0.017 1354 19.4 57112 106
2040 1.50 0.014 1213 159 476.6 92
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Table 3: Available micro-nutrient status of soils of healthy and declined orchards.

Site. No.  Depth (cm) Available micro-nutrients (ppm)
5 e Min Cu In
1 0-20 639 1432 233 0.56
2050 542 833 201 0.63
5080 881 975 1.80 0.50
80-100 720 392 122 041
2 0-20 382 17.11 als 0.34
2050 640 13.71 227 042
5080 .56 6.10 218 038
80— 100 B2 4492 197 032
3 0-20 469 1272 285 (af
20-50 5.84 11.00 276 0.52
50-80 501 86l 231 030
B0—100 721 633 240 032
4 D-20 370 1433 230 030
20-50 583 12605 2.55 062
S0—80 622 737 240 041
BO-100 615 639 230 041
3 0-20 506 1503 234 063
20-50 633 827 1.50 .52
6 0-20 6.08 1343 550 073
20-30 5.57 1421 4.87 (64
50-7F0 6.94 713 305 42
7 0-20 503 879 2035 042
20-50 540 548 142 043
30-80 712 553 1.51 02l
80-100 320 498 [.14 021
8 0=20 413 1207 202 051
20-50 4.51 77 1.4 031
5080 5.17 691 200 (130
80100 521 444 105 020
9 0-20 4.83 1013 225 042
20-50 472 1127 207 0139
50-80 481 730 1.51 ' 022
B0 100 449 540 117 020
10 0-20 439 1234 238 051
20-50 443 829 1.95 054
50-73 e [ 443 178 031
11 0-20 350 1124 2.88 046
2050 350 827 1.33 036
50-80 398 6,62 121 031
80-100 410 425 L7 030
12 0-20 313 813 207 039
20-40 378 676 162 0.30
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appropriate labels and used for chemical analysis.
Total nitrogen in plant samples was determined by
Kjeldahl’s method (Piper 1966). Total phosphorous
was determined calorimetrically using blue filter
{Jackson 1967). Total potassium was determined by
diluting the extract to appropriate concentration and
was directly atomized to the flame photometer
{Jackson, 1967). The sulphate content in the digested
material was determined by barium sulphate
turbidimetry method by reading the absorbance of
solution on calerimeter using blue filter. For
estimation of calcium and magnesium, the aliquot
was titrated against EDTA as per procedure
described by Jackson (1938). Fe, Mn, Cu and Zn
content in diacid extract were determined using atomic

adsorption spectrophotometer (AAS) (Lindsay and
Norvell, (19711,

RESULTS AND DISCUSSION

It was observed that about 70 to 80 per cent
orange trees in declined orchards were found non-
bearing and remaining orange trees are on the way
of declining(Table-1). Maximum declining of orange
trees may be due to the faulty management and
adverse soil quality, It was further observed that in
general the health of the orchards was found to be
affected by lack of availability of nutrients. Analytical
data {Table-2)revels that the Organic carbon content
in healthy orchard was higher (2.25 to 9.00 gm kg")
than those of declined ones (1.30to 3.75 gm

Table: 4 Leal nutritional status of healthy and declined orchards.

OrchardNo. Total'N'(%)  Total‘P'(%) Total'K'(%)  Ca(%) Mg (%) S (%)

1 2.38-2.42 0.14-0.16 0.85-088  364-370  0.59-065  0.19-021
240 0.15 087 378 061 020

2 2.36-2.40 0.12-0.14 0.86-088  3.18-322  052-062 0.17-022
237 0.3 087 320 057 019

3 2.50-2.53 0.06-0.17  082-110  396-4.02  0.68-074  0.18-023
251 0.16 099 386 071 020

4 2.38.247 0.12-0.14 079-084  292-3.12  056-068  0.17-014
243 0.12 081 30 064 0.8

5 2.17-229 0.15-0.17 078-081  3.14-338  058-0.62  0.16-024
23 0.16 0.80 337 0.60 020

6 252-2.60 0.14-0.18 0.77-1.18  326-350  068-075  0.19-0.24
255 0.16 100 334 071 021

Mean 241 0.14 0.89 342 0.64 0.19

7 1.78-1.87 0.09-0.12 1.58-198  3.04-114  068-074  0.16-0.23
182 0.10 173 308 0.70 0.19

8 2.05-2.11 0.08-000  0987-106  270-274  048-0.51  0.14-0.19
208 008 1.00 272 049 0.16

9 1.64-1.75 0.09-0.13 091-099  306-3.18  044-052  0.19-022
1.70 0.1 095 3.10 048 020

10 1.93-2.05 0.08-0.10 0.85-097  3.16-327  034-054  0.14-021
199 0.08 089 321 044 0.18

i 2.00-2.10 0.08-0.12 0.79-0.88  230-272  030-036  0.14-0.19
204 0.09 0.83 246 033 0.16

12 1.87-193 0.09-0.11 0.89-1.10  278-290  0.22-038  0.15-021
1.90 0.09 0.97 2.83 031 0.17

Mean 192 0.09 1.06 290 045 0.17
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Table: 5 Leaf micro-nutrient status of healthy and declined orchards,

OrchardNo.  Fe{ppm) Mn {ppm) Cu(ppm) Zn(ppm)

1 132- 147 26.05-30.12 27.0-29.02 27.92-29.10
1386 2845 769 2837

2 108- 130 25.07-31.50 24.22-30.06 26.01-31.62
1223 2852 2740 29.13

3 08 - 107 30.01-35.55 28.11-31.00 2727-28.86
1026 .54 2094 2831

4 129-132 31.03-41.02 3201-33.19 23.57-29.50
1306 3718 3246 2579

5 92- 109 32.0-39.03 31.0-36.10 19.72-24.41
1010 £.16 3396 231

6 128-1311 35.06-37.22 22.70-3331 27.42-29.33
300 36.16 2837 2808

Mean 120,81 3316 2097 2699

7 8§7.0-102.0 2.87-31.30 20.0-24.70 19.50-23.40
96.66 2716 2,00 20,30

8 79.0-98.0 21.22-23.83 18.0-23.19 18.92-24.00
82,66 2238 072 2154

9 97-109 22.02-27.0 22.70-28.06 19.17-22.00
94,00 2420 2492 2072

10 70.0-77.0 28.70-31.70 21.01-26.81 17.22-23.70
73.66 3067 23.08 20,95

1l 95.0-110.01 22.88-28.77 20.0-23.72 19.80-22.08
02,00 2561 21,60 20.60

2 97.0- 103 21.12-24.44 19.89-29.00 18.72-21.03
10033 2118 25.05 1958

Mean 01.55 2553 2289 20.61

kg')Healthy orchards contained medium organic
carbon while declined comes under low category.
Organic carbon showed decreasing trend with soil
depth. Soil nutritional status of Nagpur Mandarin
archards in Warud tahsil indicate that soils of orange
archards were low In available nitrogen, most of
declined orange orchards contained less available
nitrogen(112.8 to 208.8 kg ha') as compared to
healthy ones{169.3 to 273.7 kg ha'). Available
phosphorus status indicates that soils of healthy
orchards are low to medivwm in P content (13,4 t0 384
kg ha). While declined orange orchards comes under
low in available phosphorus (9.910 23,6 kg ha').All
orange orchard soils were high to very high in
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available potassium status. Sulphur content of
healthy orchard soils contained higher amount (7.3
to 12, 1ppm) than declined orchards (6.3 to 11.5 ppm).

The available micro-nutrients of Magpur Mandarin
archard soils (Table-3) showed that available Fe, Mn,
Cu, and Zn contents were significantly higher in
healthy plant sites than declining area. Considering
the critical limits of nutrients as suggested by
Lindsay and Norvell (1971), all the orchard soils were
well supplied with available iron, copper and
manganese except zine. Similar findings were given
by Dhale and Jagdish Prasad (2009) where as most
of the declined orchard soils were deficient in
available zine content.



Nutritional Status of Nagpur Mandarin Orchard in Amravati District

The nutritional status of Nagpur mandarin
leaves for major nutrients (Table-4) showed that leaf
nitrogen and phosphorus concentration were higher
where as potassium concentration was lower in
healthy than declining trees. Leaf nitrogen of healthy
trees represents optimum range while potassium
healthy and declined trees represents optimum to
high range. Amongst secondary nutrients leaf
calcium and magnesium status represented optimum
range. Calcium and magnesium and sulphur
concentration in healthy trees were found higher
than declined trees. The micro nutrient status of
leaves of orange indicated that Fe, Mn, Cu and Zn
concentration in healthy plants were higher than
declined trees.

Yield parameters showed that vield was
significantly higher in healthy orchards than
declined ones. All the major and micronutrients were
more in Healthy orchards except K which was higher
in both the type of orchards and Zn which was
deficient in all orchards, Henee it is concluded that
dechineness of orchards is due to the nutrient
deficiency,

212

LITERATURE CITED

Dhale 5 Aand Jagdish Prasad 2009 Characterization
and classification of sweet orange-growing
soils of Jalna District, Maharashira,Journal of
the Indian Society of soil science,37(1 ): 11-17

Jackson, M. L. 1958. Soil Chemical Analysis Prentice
Hall of India Pvt. Ltd,, New Delhi,

Jackson, M. L. 1967 Soil Chemical Analysis Prentice
Hall of India, Pvt, Lid. New Delhi,

Lindsay, W. L. and W, A. Norvell 1971. A
micronutrient soil test for zine iron manganese
and copper. Agron. Abst, ; , 84,

Lindsay, W. L. and W. A, Norvell 1978, Development
of DTPA soil test for Zine, lron, Manganese
and Copper, Soil Sci. Soc, of America l, 42 :
421-428,

Piper, C. 8. 1966, Soil and Plant Analysis. Hans
Publishers, Bombey : 368.

Srivastava, A, K. and Shyam Singh 2003 Citrus
Mutrition International Book Distributing Co,
{IstEd,): 3-5.

Subbiah, B. V. and G. L. Asija 1956, A rapid procedure
for the estimation of available nitrogen in soils,
Curr. Sci., 25:259-260



PKY Res. . Vol. 33 (23 : 2009

Productivity and Nutrient Uptake of Cotton as Influenced by Gypsum
in Sodic Vertisol Under Alkali Water Irrigation

B.A.Sonune', ¥. V. Gabhane®, P. ¥. Mohod®, N. M. Konde' and B.N.Sagare®

ABSTRACT

Field experiment was conducted in sedic Yertisols of Purna valley with dilferent level of gypsum application
ta soil {0, 25 and 50% GR) and gypsum bed (15 and 30 em thickness) under alkali irrigation water to evaluate the
praductivity, nutrient concentration and uptake by cotton {ov. PKV-H¥2) during 199900 to 2000-01_ Ground
water of Purna valley was also alkaline in nature. Cotton productivity significantly increased with increasing
level af gypsum and gypsum bed. Though, maximum productivity obtained by 50 per cent GR + water passing
through 30 ¢m gypswm bed, treatment consisting of pypsum application @ 25 per cent GR + water passing
through 30 cm gypsum bed also sustained the productivity, Nutrient uptake was also enhanced with increasing
level of gypsum except sodium. Highest concentration and uptake of nutrients were noticed in treatment 50 per

cent GR + water passing through 30 cm gypsum bed,

Sedic soils are formed under the influence
of sodium carbonate pose a serious problem for crop
production. Under these soils, availability of water
and nutrients uptake to plants is seriously affected
due to presence ol cations and anions in the root
zone. The rhizosphere environment becomes
unfavourable for healthy growth of plants although
there may be sufficient amount of water and nutrient
in seil. Therefore, the concept of nutrient availability
vis-a-vis the uptake by plant under normal soil
cenditions may not be equally applicable for saline
and alkali soils. Soils in the Purna valley of Vidarbha
region (Vertisols) do not have very high pH and ESP,
but owing to the presence of simectites, soll structure
deterioration and adverse effect on crop growth has
been experienced even at low ESP of 6 (Balpande e
afl., 1996, Similarly, irrigation with brackish water
further deteriorates the soil properties which create
unfavorable condition for growth and development
of crops with nutritional imbalance under normal
farming practices.

Amelioration of these soils requires
replacement of sodium fon by calcium ion on the
cation exchange complex. Several amendments
including acids and acid forming material have been
used to reclaim these soils. Qut of these amendments,
evpsum found to be maore effective for black clayvey
soils and can greatly improve the nutrition of plant,
Againsl this background, the present investigation
was undertaken o evaluate the effect of gypsum

bed with alkali irrigation water on productivity and
nutrition of cotton grown in sodic Vertisols of Purna
valley in Vidarbha region.

MATERIAL AND METHODS

A field experiment was conducted during
19599-00) to 2000-01 on sodic Vertisols of Purna valley
in Vidarbha region (MS) with cotton (PKV Hy-2)asa
test crop. Experimental #eld was representative site
of Purna valley having pHs (7.68-8.11), ECe (0.48-
081 dS m'), SAR(13.5-17.08), ESF(16.69-19.5), BD
{1.60-2,14 Mg m?) and HC {0,13-0.15 cm hr'). The
tube well water used for irrigation was alkaline in
nature {pHiw 8.6, ECiw 1.8 dS ', SAR 21.27 and
RSC [ 1.00.

There were nine treatments viz.,, control {no
gyvpsum), gypsum apphcation (soil} @@ 25 and 50
per cent GR and alkali irrigation water passed through
15 and 30 cm gypsum bed and the various
combinations of soil application of gypsum and
gypsum bed. A specially designed iron tank having
size of 1x 1 x [ m* was constructed; the height of
gypsum bed in tank was adjusted by placing 6 mm
diameter bar at 15 or 30 cm height. The irrigation was
given by furrow irrigation method made after two
rows of cotton whenever necessary (protective
irrigation at 30 % depletion of available soil moisture).

A basal dose of 50: 50: 50 kg NPK was
applied in the form of ures, SSP and MOP, while, 50
kg N was top dressed after 30 days of sowing during
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both years, FYM was applicd (@ 5 t ha ~' before one
month of sowing, however soil application of
gypsum (< (L5 mm in size) was done prior to last
harrowing of experimental field. The representative
plant samples and cotton seed from each plot were
collected randomly at the time of harvesting, dried
and ground. These samples were analysed using
standard procedure for M, P, K, Ca, Mg and Na
(Chapman and Pratt, 1961) and nutrient content was
estimated and nutrients uptake was computed.

RESULTS AND DISCUSSION
Cotton productivity

The different treatments significantly
influenced the seed cotton and stalk yield (Table 1).
Lowest mean yield {(11.6 and 20.6 q ha'' seed cotton
and stalk vield, respectively) was observed in
control (Mo gypsum with alkali water), This clearly
indicated the adverse effect of alkali irrigation water.
This adverse effect was attributed directly or
indirectly through RSC and SAR of water (Kanwar
and Kanwar, 19713 coupled with sodicity ofsoil. The
reduction in crop yield may also be attributed to
disorders in mineral nutrition and toxicity caused by
high sodium content in the soil selution.  Soil
application alone at higher level @ 50 per cent GR
(2.5 tha"ywas significant over its lower level (1,231t
ha'). However, applications of gypsum bed alone
(T, and T,) were at par with each other. Different
combinations of gypsum through soil and alkali water
passing through gypsum bed further significantly
increased the cotton productivity,

Within the various combinations, soil
application of gypsum @ 25 per cent GR (1.25tha'')
and alkali water passing through 30 em gypsum bed
gave higher yield (18.2 g ha') which was 36.6 per
cent higher than control. However, this combination
was at par with higher level of gypsum application
(T, and T,}. Decrease in residual alkalinity and
sodicity ofalkali irrigation water and increase inwater
soluble Ca by passing it through gypsum bed (Pal
and Poonia, 1979) might have resulted in
enhancement in seed cotton vield (Sharma er. al,
1998). Highest seed cotton yield {19.2 g ha'}was
observed in T, while treatment T, {soil application
of gypsum (@ 50 per cent GR + irrigation water passed
through 30 em bed) also sustained the cotton
praductivity (18.2 q ha") with reducing gypsum
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quantity from 2.5t0 1,25t ha' and these combinations
were statistically at par with each other, Application
of brackish water along with gypsum helped the
removal of Na from the soil profile, appreciable
decreased the soil pH, improved the infiltration rate
and raised crop vield. The findings are in line with
the results reported by Bajwa and Josan (1989),
Sekhon and Bajwa (1993) and Sharma ef ¢/, (1998).

Nutrient concentration

The results indicated that lowest nutrient
concentration (except sodinm) was noticed in control
(no gypsum) under irrigation with alkali water, This
clearly indicated that irrigation in sodic Vertisols with
alkali water has detrimental effect on nutrient
concentration, Application of gypsum had
significant effect on N content (Table 2) by aypsum
application in soil as well as water passing through
gypsum bed, Significantly highest N content (2.25
%) in seed was noticed in treatment receiving Sypsum
@ 30 per cent GR + 30 em gypsum bed(T,} followed
by T, (2.16 %), T(2.14%) and T,(2.13%) which
were found to be at par with each other. Higher level
gyvpsum application either through seil or bed was
found significant over their respective lower level,
Enhancement in N content could be directly
attributed te its increased availability due to
amelioration of sodic seil by gypsum (Abrol and
Bhumbla, 1979; Singh er af., 1980), which obviously
enhanced its absorption by cotton,

The effect of gypsum application on P and
K content was found significant in poaled results.
However, the results are non significant in respect
of P content in stalk. The highest P concentration
(0.68%) was noticed due to soil application of
gypsurn @ 50 per cent GR (T,). Among ditferent
combination of gypsum, higher P content (0.67 %)
recorded in treatment T, and this combination was
at par with other combinations (T, T, and T_). K
concentration of seed was ranged from 0.89to [.1]
per cent, Maximum concentration was noticed in
treatment T, 9(3 1%, followed by ‘1"s (1.09), T_(1.07)
and T, (1.06) which were at par with cach other.
Similarly, gypsum application alone in soil and
through bed was al par with each other. Compared
o gypsum bed alone, soil application of gypsum
recorded higher values of K concentration. These
results are in conformity with the Ondings reported
by Singh eraf, {1980) and Tiwari et o/, (1994). Like
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Table 1. Cotton productivity (q ha') as influenced by gypsum bed technigque

S.N. Treatments Seed cotton Stalk yield
99-00  00-01  Mean  99-00  00-01 Mean
T, Nogypsum (contral) 13.3 99 116 17.0 24.3 206
T, Gypsum23% GR 142 13.6 139 188 250 219
T, Gypsum @ 30 % GR 159 158 159 220 296 258
T, 15 cm gypsum bed 153 132 142 274 255 267
T, 30cm gypsum bed 162 13.8 150 303 283 293
T, Gypsum @ 25% GR+ 15 cm gypsum bed 181 156 169 33.0 333 332
T, Gypsum@ 25% GR + 30 cm gypsum bed 150 173 182 332 393 363
T, Gypsum @ 50% GR+ |5 cm gypsum bed 121 18y 190 341 414 378
T, Gypsum @ 50% GR + 30 ¢cm gypsum bed 198 196 192 345 484 41,5
SE{(mjt+ 1.1 8 0.5 1.7 [ 1.1
CDar 5% 3z 24 12 458 Sy 33

Table2. AverageN, Pand K content (%) of cotton as influenced by gypsum under alkali irrigation water
(Pooled mean)

S.N. Treatments Nitrogen Phosphorous Potassium
Seed  Stalk  Seed Stalk Seed Stalk
T, Control 1.72 048 051 0.124 089 1.7
T, Gyp@25%GR L&l 0.60 0.66 014 1.01 140
T, Gwp@s0%GR 216 0.78 0.68 0.157 1.04 171
T, 15emgyp bed 1.79 067 060 0,138 095 130
T. 30cmpgypbed 213 0,68 0.63 0,127 059 135
T, Gyp@25%GR+15cmgypbed 209 072 087 0.144 1.06 148
T, Gvp® 25% GR+30em gyp bed 206 077 0.66 0144 1.07 138
T, Gyp@30%GR~15cm gyp bed 214 0,70 0.66 0.129 1.9 1.58
T, Gyp@ 50% GR +30cmgyp bed 225 0,90 064 0.165 1.11 174
SE(m}+ 004 0.03 0.03 0.02 0.04 009
CDrat 3% 0.12 0.03 0.08 NS 011 028

Tabled.  Average Ca, Mg, and Na content (%) of cotton as influenced by gypsum under alkali irrigation
water irrigation ( Pooled mean)

S.MN. Treatments Calcium Magnesium Sodium
Seed  Stalk  Seed  Stalk Seed Stalk
T, Control 028 035 021 027 0329 0.50
T, Gyp 25 % GR 0.43 033 (131 036 0,252 040
T, Gyp@30%GR 066 078 052 043 0245 036
T, 15cemgypbed 0.54 .64 0.39 .36 0325 047
T, 30cmgyp bed .59 072 045 040 028% 046
T, Gyp@25%GR+ 13cmgyp bed 0564 0.57 0.54 047 0233 043
T, Gyp@25%GR+ 30 cm gyp bed 0.73 (.89 062 0.50 023 041
T, OGyp@50%GR+ 15 cm gyp bed 0.74 0.50 0.60 .53 0223 044
T, Gyp@50%GR+30em gyp bed 080 09 065 054 0199 034
SE(m} 004 0.05 0.03 002 0.07 0.06
CDat 5% 012 (16 008 007 0,02 NS
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Tabled. N, Pand K uptake (kg ha™') by cotton as influenced by gypsum under alkali irrigation water

{Pooled mean )

S.N. Treatments N P K
Seed Stalk Total Seed Stalk Total Seed Stalk Total
T, Control 1921 1041 2962 3584 275 859 1026 2106 3132
T, Gyp@25%GR 2514 1344 3858 901 307 1228 1401 2001 4492
£ Gyp@.‘iﬂ %GR 3424 2054 78 1073 411 1484 16534 4317 5972
T, 15cm gypbed 2482 1760 4242 934 364 1298 1337 Mel 4799
T, 30cm gyp bed 3170 1987 5157 939 369 1300 1486 3921 5407
T, Gyp@25%GR+15cmeyp. bed 3492 2388 5881 1123 480 1603 1777 4925 6697
T, Gyp@25%GR+30cmgyp.bed 37390 2179 6318 1194 3529 (724 1938 574% 7637
T, Gyp@s0%GR+ I5empyp.bed 4070 2686 6756 1252 497 1750 2074 5945 2019
T, Gyp@30%GR+30cmeyvp.bed 4406 3808 8214 1253 693 1946 2187 7106 9204
SE(m)t .18 141 221 058 046 079 078 322 347
CD{p=1105) 33 424 861 173 NS 237 233 964 1040

Table5, Ca, Mg and Na uptake (kg ha'') by eotton as influenced by gypsum under alkali irrigation water

{Pooled mean)

S.N. Treatments Ca Mg Na
Seed Stalk Total Seed Stalk Total Seed Stalk Total
T, Control 3200 744 1064 244 569 313 404 946 1349
T, Gyp@23%GR 587 11 1781 436 812 1248 411 870 1301
T, Gyp@s0%GR 046 2093 3140 821 1134 1956 389 959 1348
T, I5cmgypbed 76l 163 2407 540 968 1521 480 1281 1761
T, 30cmgyp bed 883 2084 2867 708 1183 1892 452 1329 1743
T, Cyp@25%GR+15emgypbed 1063 2792 3857 906 1552 2459 408 1448 1856
T, Gyp@25%GR+30cmaypbed 1313 3304 4630 10112 1842 2953 396 1508 19.4
T, Gyp@30%GR+15emgypbed 1406 3491 4899 1142 2050 3182 425 1731 2136
T, Gyp@30%GR+30cmgyp bed 157 4444 5715 1280 2308 3389 393 1466 1839
SE{m}+ 075 241 269 034 106 15 0325 M 236
CD{p=0.05) 225 725 805 161 318 447 NS NS NS

major nutrients, Ca and Mg content also significantly
increased with increasing level gypsum (Table 3.
Highest concentration of Ca (.80 and 0.96% in seed
and stalk, respectively) was noticed in the treatment
T, followed by T, (0.74 and 0.90 % in seed and stalk,
respectively) and T, (0.72 and 0.8%% in seed and
stalk) which were at par with cach other. Maximum
concentration of magnesium (0.65 and 0.54% in seed
and stalk, respectively) was noticed in treatment T,
followed by T, (0.60 and 0.53 %e)and T_(0.62 and 0.50
%) which were at par with each other

216

The concentration of sodium decreased
significantly with each increment in gypsum
application (scil or gypsum bed). Maximum reduction
was noticed in T, (0199 and 00.34% in seed and stalk,
respectively), followed by T_and T . Higher level of
gypsum either through soil or gypsum bed alone
was found significant over their respective lower
level. While, result was found non-significant in
case of cotton stalk. The absorption of Na, K, Ca
and Mg is mostly governed by their respective
status on the exchangeable phase of soil. Since,
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gypsum application increased the Ca+Mg cation
whereas Na decreased on exchange complex,
Absorption of Ca, Mg and K increased while Na
decreased.

Uptake of nutrients

Application of gypsum significantly
influenced the nutrient uptake, Mitrogen uptake
linearly increased with increment in gypsum either
in soil or through gypsum bed over control (Table

4). Paoled results indieated that the higher levels of

gyvpsum either through soil or through gvpsum bed
wete superior over their respective lower levels.
Among different combinations, significantly
maximum uptiake was recorded in rreatment T, (44.06,
38.08 and 82.14 kg ha' in seed, stalk and total uptake,
respectively) which was followed by T, (40.70, 26,86
and 67,50 kg ha')and T_(37.39, 21,79 and 65.18 kg
ha'), Application of gvpsum either through soil or
gypsum bed or their combination significantly
increased the P uptake over control, On the basis of
mean values, it was observed that uptake of P by
eotton ranged from 5.84 t012.53, 275 06,93 and 8 .59
tol9.46 kg ha', Application of gypsum @ 50 per
cent GR plus water through 30 cm gypsumn bed
mereased Puptake upto 12,53, 6.93 and 1946 kg ha
Vin seed, stalk and total, respectively which was at
par with T, T, and T,

The K uptake by seed also responded
significantly to gypsum application. [ts uptake
ranged from 10,26 to 21.87, 21 .06 10 71.06 and from
313210929 kg ha' inseed, stalks and total uptake,
respectively. In general, impact of soil application of
sypsum and gypsum bed alone on K uptake are more
ar less same as noticed in P uptake, Within the
various combinations significantly higher K uptake
was recorded in treatment T, (19.38, 3748 and 76.87
kg ha! in seed, stalk and total uptake respectively)
and it was at par with T . Increase in K uptake might
be attributed to preferential translocation of K and
expense of Na due to chemical reclamation which is
reflected in the K:Na ratios; the ratio increased with
eypsum application. Poonia and Bhumbla (197 3a;
1073b) also reported significant response in uptake
of major nutrients due to soil reclamation by gypsum.
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Application of gypsum either through soil
or through gypsum bed significantly increased Ca
and Mg uptake by cotton (Table 5). Pooled data
revealed that each increment in gypsum level caused
a linear increase of Ca and Mg uptake and
incorporation of higher level of gypsum (s0il
application) found superior over lower level alone,
However, use of both gypsum beds alone was at par
with each other (T, and T,) except Mg uptake by
seed. Within the various combinations treatment T,
recorded highest Ca and Mg uptake, followed by T,
and T, Calcium has been shown ameliorate the
detrimental effect of sodicily on growth of plants
(Deo and Kanwar, 1968, Increase in Ca content on
the exchange complex phase of soil resulted greater
absorption and uptake of Ca due to addition of
gypsum, This result are in consonance with the
findings of Poonia and Bhumbla (19734, 1973b) and
Singh er all {1980) who have also observed similar
effect on uptake of Ca, Mg and Na due to gypsum
application,

Unlike to other nutrients, gypsum
application did not influence significantly the Na
uptzke, The uptake by seed showed reduction while
no definite trend was noticed in stalk and total
uptake, Thiz might be owing to dilution effect on
decreasing trend of Na compared with increasing
level of gypsum,

CONCLUSION

Thus, it could be concluded that the soil
application of gypsum @ 1.25 t ha' (25 % GR) and
irrigation of alkali water passed through 30 cm
gypsum bed found more beneficial in enhancing the
cotton productivity, nutrient concentration and
uptake in sodic Vertisols of Purna valley in Vidarbha
region,
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Small Seale Production of Biodiesel from Jatropha and Karanj Oil

S5.M. Bhoyar' and Swati Dindorkar?

ABSTRACT

A simple, cost effective technique and batch-tvpe small-scale *PEV-Biodiesel Processor” has been
developed at Agro Product Development Research Centre, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola
{M.5.) India, to cater the domestic / farm fevel needs of quality non-conventional liquid fuel, The processor
achicved Basc-catalysed Transesterification within & hour by using strong polar-bonded chemical Sodium
Methoxide, The biodiesel produced was tested for its quality and observed ta be an excellent [uel for agricultural
equipments fmachineries. The averape recovery of methy] esters was ranged between 83,7510 92,47 per cent and
10 o 19 percent glyeenin as a byproduct. The density and viscocity of Jatropha biediesel (JME) and Karanj
biodicsel (KME) were 890, 872 kg m~ and 4.60, 4,52 mm's”, respectively. The cloud and pour point of IME
was ~4 "Cand -9 "C, whereas, KME showed =2°C and -6"C. Regarding combustion properties of biodiese] L.e.
flash and fire point Jatropha biodiese] was 138 °C and 240°C, whereas, Karanj biodiesel was 1749C and 215°%C,
respectively, The pH of biodiesel after washing was 7.00 & 0.23, showed near neutral in reaction and suitable for
any dicsel engine mode. The average smoke mean value of biodiesel was 38.5 per cent with average smoke mean
temperature T0PC. The energy content i.e gross calorific value of IME was 35.5 M) kg™ and KME was 34,2 M
kgt Thus, the biadiesel produced by using “PRV-Biodiesel Processar” is of good quality and satisfy the Indian

standards (BIS). Planning Commission Report, 2002,

Biodiesel, non-conventional liquid energy
fram oil yielding plants has a reality now and would
become a viable option towards Mational Energy
Security. [ndian crude oil import from QPEC and
other countries is nearly 70 per cent of the annual
requirement. The Indian demand of high-speed diesel
inthe country was 39,8 million tons (2001-2002) and
will increases up to 52.3 million tons by 2006-2007
{Tiwari, 2002). The concept of using vegetable oil as
a fuel dates back to 1900, when Dr. Rudolf Diesel,
inventor of Cl engine, utilized groundnut o1l as a
fuel in his engine at Paris Exhibition. Later on in the
vear 1911-12, Dr Diesel stated that * The diesel
engines can be fed with vegetable oils and would be
helpful considerably in the development of
agriculture of the country which uses it”,
furthermore, he added that, “Use of vegetable cil for
engine fuel may seem insignificant today but such
oil may become in due course of time as important as
petroleum products of the present time”™, Now time
has alarming to review the statements of Dr, Rudolf
Diesel, due to the regular and sharp increase prices
of crude petroleum products and diminishing oil
reserves, In recent years several countries {mainly
LUSA & EUY have initiated biodiesel programmes on

large scale with special package for its promotion,
A major breakthrough has been made in the use of
transesterified plant oils. Current estimates reavealed
that, overall biodiesel production capacity of the
world isat 1.3 million tonnes (Korbitz, 2002). Gowt.
of India also launched “National Mission on
Biodiesel” from 2004 by considering Jatropha
curcas (Ratanjyvot) and Pongamia pinnata (Karany)
as a biofuel crops due to their multi-advantages,
important amongst all significant oi] content and can
be grown on wastelands in any type of soil and
climatic conditions.

Indian farmers are now ready to shoulder
this “Bio-fiee! Revolution' and also started inclusion
of bio-fuel crops in their farming system as per the
suitability. Dr. Panjabrao Deshmukh Krishi
Vidyapeeth, Akola (Maharashtra) being Agricultural
University with a mandate to work for the benefit of
farmers, developed and perfected a simple, low-cost
and small-scale biodiesel production technique and
processor to encourage and safeguard the interests
of farmers participating in National Biodiesel
Mission, as well as to cater the domestic day to day
liquid fuel need of the farming community in India
{Bhoyar, 2005).
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MATERIAL AND METHODS

A batch-type biodiesel processor is
consisting of stainless steel vessel of 20 lit, capacity
provided with both gas and electrical heating coil
and temperature gauge. A low RPM motor is firred at
the top of the vessel for stirring of the material. A
separate stainless steel can is provided for careful
and safety handling of sodium methoxide solution,
Control panel consisted of thermostat and regulator
for effective regulation of temperature and stirring
speed during the process of ransesterification. The
complete setup is mounted on the stand for easier
handling. The semi-transparent plastic vessels were
used for separation and washing of the biodiesel.
The small air bubble generator was provided for
speedier and effective washing of the biodiesel.

Base-catalysed transesterification process
was used for production of the methyl ester i.e.
biodiesel, Sodium Methoxide, a strong polar-bonded
chemical was a mixture of calculated amount of
sodium hydroxide in te unhyydrous methanol, which
breaks transfatty acids or triglycerides in to glycerin
and ester chain. Sodium hydroxide acts as a catalyst
to accelerate the adjustment of the equilibrium in
orderto achieve a high vield of the ester. The sample
of 12 lit. oil was used for each batch and 3 lit. sodium
methoxide was taken for the transesterification. The
biodiesel produced was tested for its physical and
combustion properties and to run some of the
agricultural equipments.

Important Preprocessing Considerations
iy Quality of oil: The oil of Jatropha / Karanf
should be fresh and filtered,
iiy  Preparation of Sodium Methoxide: Sodium
Methoxide solution is to be prepared in a
separate plastic can carefully by dissolving 4-
7 g sodium hydroxide {depending on quality
and FFA content of 0il} in to 230 ml. methanol
(100 % excess of its stoichiometric value of the
0il) is based on the toal fatty acid coment of
particular oil (which is usually 12.5 per cent
methanol by volume i.e, 123 ml of methanol).
iii) Temperature and stirring: The temperature of
oil during processing should be around 60 °C
with smooth continuous stirring, so that there
should not be overheating and splashing.
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iv)  Washing and drying: After washing pH of the
biodiesel should be around 7.00 = 0,25, so that
complete NaOH should be removed and for
drying heated to | 10°C temperature for 10 min,
to remove moisture impurities before use.

Process of Transesterification

Transesterification is the general term used
to describe the important class of organic reactions
where an ester is transformed into another through
interchange of the alkoxy moiety. The original ester
reacts with an alcohol, the transesterification
process is called alcoholysis. Transesterification is
an equilibrium reaction and the transformation
oceurs essentially by mixing the reactants. However,
the presence of catalyst accelerates the reaction. In
order (o achieve a high yvield of the ester, the alcahol
has to be used in excess. In the transesterification
of Jatropha/Karanj oil, a triglyceride reacts with an
aleohol in the presence of base (NaQOH), producing
amixture of fatty acid alkyl esters and glycerol. The
overall process is sequence of three consecutive
and reversible reactions, in which diglycerides and
monoglycerides are formed as intermediates, The
stoichiometric reaction requires 1 mol of a
triglyceride and 3 mol of the alcohol, However, an
excess of the methanol is used (1:6 ratio) to increase
the vields of the methyl esters and to allow its phase
separation from the glycerol formed. The stepwise
process of biodiesel production by using “PKV-
Biodiesel Processor” is given below,

1. 12 lit. measured quantity of fresh, moisture free
Jatropha/Karan] oil was put in to the reactor and
heated up to 60°C temperature with slow stirring,

)

3 lit. solution of sodium methoxide was poured
slowly in to the vessel containing oil (mixture of
MNaOH & CH,OH). The temperature ($0°C) and
stirring speed (without splashing) in the reactor
wis maintained for hour.

After an hour reactant material was poured into
semitransparent vessel and allowed to cool down
at room temperature for settling and separation
of glveerin (thick dark brown) at bottom.

The upper biodiesel (yellowish brown) was put
in to ancther transparent vessel for washing
containing equal amount of tap water (air bubble
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generator was used for faster and effective washing).

5 Separate upper washed biodiesel from the
bottom milky NaCH water, The pH of biodiesel
was tested and it was around 7.00.

. The biodiesel was heated to 1 10°C for 10 min. to
remove excess water molecule. Then cooled to
room temperature before use,

RESULTS AND DISCUSSION

The biediesel of Jatropha (JIME) and
Karanj (KME) produced by using "PKV-Biodissel
Processor™ was characterised for physical and
combustion properties and the results obtained are
given below.

Recovery of Biodiesel

The data (Table |} shaowed that, the average
recovery of biodiesel from Jatrapha oil (92,47 %) was
mare than that of the biodiese] from Karanj oil 83.75
per cent. Whereas, the byproduct glyeerin oblained
was more from Karanj oil (19%) as compared to
Jatropha oil (10.57%). The comparalive more
recovery of biodiesel from the Jatropha oil over the
Karanj oil might be due to less content of
triglyeerides in oil, which was directly reflected on
the lower recovery of glycerin.

Physical Properties of Methyl Esters

Two important physical praperties density
and viscosity were determined. Both of these
properties are directly related to the efficient and
smooth supply of the fuel to the engine. The data
obtained are presented in Table 2 revealed that, the
density and viscosity of both IME and KME were

Tablel, Average recovery of methyl esters and glycerin

within the permitted limits of BIS. The average
density of TME was 890 kg m' and its viscosity was
4.60 mm* 5. However, density of KME was 872 kg
m! with viscosity 4.52 mm?® s'. The density and
viscosity of the methyl esters were closer to the
density (849 kg m”) and viscosity (3.49 mm? ") of
the petroleum diesel. Henee, there will be no problem
ol use of biodiesel for any diesel engine as well as it
can be blended easily at any proportion with the
fossil diesel. Similar results were observed by Pryde,
1952,

Combustion Properties of Methyl Esters

The data in respect of combustion
characteristics of biodiesel viz. are presented in
Tablel.

Flash and fire point: The average flash and fire point
of IME was 138°C which was lower than the flash
point of KME 183 °C, [t means that when methy]
ester reaches to respective temperature the
vaporization starts and after mixing with air gives a
momentary flash. However, the fire point of IME
was 240°C, which was higher than KME fire point
{210 %C), the temperatures at which the vapor-air
mixtures burns at least for 5 secon';‘;is.

Cloud and pour peint: The ¢loud and pour point of
IME were —42C and -9°C, whereas, KME were —2°C
and -6 °C, respectively. Both of these properties are
least important in the Indian conditions,

Calorific Value: The gross calorific value of IME
was 353.5 MJ kg and KME was 34.2 Ml kg''. Both
methyl esters have calorific value lower than the
diese] (44.77 MJ kg').

Particulars

Biodiesel recovery (%)

Byproduct glycerin (%)

latropha oil 9247
Karanj oil 8373

10.57
19.00

TableZ. Physical eharacteristics of methyl esters.

Characteristics JatrophaMethyl Ester KaranjMethyl Ester ProposedBIS
Density (kg m) 890 872 B70-900
Viscosity (mm?* §) 4,60 4.52 3.5-5.0
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Table3. Combustion characteristics of methyl esters.

Characteristics JatrophaMethyl Ester KaranjMethyl Ester
Flash point (°C) 158 183

Fire point (°C) 240 210

Cloud point (C} < 2

Pour point (*C) £ -6

Calorific value (MJ kg™ 333 342

Table 4. Emission study of methyl esters.

Characteristics JatrophaMethy| Ester Conventional Diesel
Smoke mean value (%4) 385 464

Smoke mean temperature (°C) T0.0 750

Testing of Biodiesel for Engine Running and Smoke
Emission

The methyl esters produced with the help
of simple, low-cost “PK V-Biodiese] Processor” was
successfully tested without blending (B-100} for
running of power tiller, tractor, electricity generation
and irrigation pumps (Verma and Gupta, 2000), The
pollution testing of tractor (PUC) was carried out
and the results presented in Table 4 revealed that,
the average smoke mean value of the IME was 38,5
per cent and was found to be lower than the
conventional diesel {46.49%). The average mean
termperature of the smoke was also lower down up to
70 °C by biodiesel which was recorded 75.0°C with
diesel fuel in tractor. Reduction in the smoke mean
value due to biodiesel means reduction in the
emission of particulate matter which polluted the
environment, Hence, use of biodiesel can be helpful
to reduce environmental pollution and temperature.

From the experimentation, it can be
concluded that, biodiesel produced by *PKV-
Biodiesel Processor™ on small scale was of standard
quality and met the requirement of BIS. Biodiesel
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can be used as an alternate and non-conventional
fuel to run all kinds of farm equipments and
machineries without alteration. Biodiesel is helpful
to reduce the environmental pollution and
temperature,
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Effect of Sulphur and Zinc on Yield and Nutrient Uptake of Semi
Rabi Sesamum

V.P. Dange', 8.D. Jadhao?, P.V. Mohod® and D.N. Anokar?

ABSTRACT

A Geld experiment on sesamum was conducied during semi Babi season of 2001-02 with nine treatment
combinations viz; recommended dose of feetilizer (25: 23:0 kp of NPK, respectively), 1 tonne FYM, 20 kg
elemental sulphur and 5 kg ¥nS0, The grain and straw vield of sesamum was significantly increased with the
application of sulphur, zine and organic manure, The highest grain yield (810,82 kg ha') was obtained due to
application of ROF + 20 kg ha'' elemental sulphur + 5 kg ha! ZnS0 + 11 ha! FYM which was significantly
superior to all other treatments. Similar trend was observed in case of straw yield also. The application of
sulphur, zinc and organic manure significantly increased the uptake of nutrients like N, P, and K. Maximum
uptake ol M, P and K was observed in treatment RDF £ 20 kg ba™' elemental sulpbur + 3 kg ha! ZnS0, + | tha
'EYIML Application of RDF + 20 kg ha' elermental sulphur +3 kg ha! 2080, + 1 Uha! FYM (T,) to semi Rabi
sesamum was cconomically profitable to the cultivator and it gave maximum net monetary return as compared to

ather treatments.

(ilseeds constitute the second largest
agricultura]l produce, next only to food grains.
Sesamum (Sesanuan frdicunt L) 1s commonly known
as Til is one of the important edible oilseed crops
cultivated in India. lts primary centre of origin is
south - western Africa. [ndia occupies the first place
both in regard to acreage and production, In India,
total area under this crop was 21,30 lakh ha with
production 0.73 million tonnes and average was 334
ke ha! during 2001-2002 (FAD, 2001). Sulphur plays
an important role in improving the quality and
marketability of the produce as reported by Kanwar
{1976). Sulphur is associated with synthesis of
vitamins (biotin, thiamine), $- conlaining aming acids,
metabalism of carbohydrates, protein and lipids. In
recent years, adoption of high yielding varieties of
crops, intensive cropping system and extensive use
of sulphur free fertilizer lowered sulphur status of
soil. However, sulphur deficiency has received little
attention so far; sulphur deficiency symptoms are
difficult to separate from nitrogen deficiency
symptoms, except that sulphur deficiency is
expressed first on younger leaves. Zine deficiency
retards photosynthesis and N-metabolism flowering,
and fruit development are reduced and growth period
is prolonged resulting in detayed maturity. The end
result is lower vield and poor quality. There is paucily
of information regarding the response of sesamum

crop to the application of sulphur and zine in the
tropical black cotton soils of the region and therefore,
the study of their effect on yield, nutrient uptake
and quality needs special consideration. Keeping
this in view, the present investigation was
undertaken.

MATERIAL AND METHODS

A field experiment on sesamum was
conducted at the experimental field of department of
Soil Science and Agricultural Chemistry, Dr.
Panjabrao Deshmukh Krishi Vidyapeeth, Akola
(Maharashira) during Semi Rabi season of 2001.The
experimental soil was montinorillonite hyperthermie,
clay loam, shallow, typic Ustorthents Kanpur series
and appeared slightly alkaline in reaction with pH
value 7.75, Sandy clay loam in texture, medium in
arganic carbon, very low in available nitrogen, low
in available phosphorus, very high in available
potassium and deficient in available sulphur and
DTPA extractable zinc, Certified seed of sesamum (N-
81 was chtained from S.R.S. Oilseed, Dr. PDUK.Y
Akola for sowing, Sowing of crop was done in the
second week of September with nine treatments viz.;
T1-Control, T2-25:23:.0 NFK ha! (RDF), T3-RDF +
I T YW ha!, T4-RDF + 20 kg elemental sulphur
ha!, T5- RDF+ 3 kg?’.nSOd ha!, T6—RDF + 1 tFYM
hat + 20 kg elemental sulphur ha”', T7- RDF + 1 1

1. M. Se. Student, 2, Associate Profl, 3. Junior Res, Asstt. and 4. Assistant Prof, College of Agriculture,

Dr, PREV, Akola,




Effect of Sulphur and Zinc on Yield and Nutrient uptake of Semi — Rabé Sesamum

FYM ha'+ 3keg Zn ha!, T8- RDF + 20 kg elemental
sulphur ha' + 5kg Zn ha' + | t FYM ha' and T9-
RDF + 20 kg elemental sulphur ha'+ kg Zn ha',
Nitragen, phosphorus were applied in the form of
urea and DAP, respectively at the time of sowing as
basal dose. Zinc and sulphur were applied in the
form of zinc sulphate and elemental sulphur,
respectively. Sulphur was added before 10 days of
sowing while zine was applied with NPK fertilizer
dose,

Nitrogen, phosphorus, potassium content
in plant samples, straw and grain were analyzed as
per the standard method. The data for plot wise vield
of crop and its nutrient uptake were statistically
analyzed in Randomized Block Design replicated four
times as per the method suggested by Panse and
Sukhatme (1971).Economics of treatments was
calculated by gross monetary return, net monetary
return, additional cost, additional benefit and benefit
cost ratio.

RESULTS AND DISCUSSION
Grain and Straw yield

The data presented in Table | revealed that
the grain and straw yicld of sesamum crop varied
significantly due to different treatments. The highest
seed yield (810.82 kg ha') was recorded by
recommended dose + 20 kg ha' elemental sulphur +
Skgha' ZnSO, + 1 tha' FY'M which was significantly
superior to all other treatments, Similarly, the next

treatment, recommended dose + 20 kg ha'! elemental
sulphur + 5 kg ha'! ZnSO was also significantly
superior to all other treatments except recommended
dose + 1 t ha! FYM + § kg ha' ZnSO, and
recommended dose + 1 t FYM ha' + 20 kg ha
elemental sulphur and these treatments were at par
with each other. The same rrend was found in straw
vield also. Similar findings as regards to the effect of
sulphur and zinc in combination with FYM were
reported by Panchabhai (1991), Tiwari et al, (1993),
Subramaniyan e al, (1999) and Narkhede er. af,
(200 1).Patil er. al. (198 1) reported that application of
boron and sulphur bath in presence of FYM showed
a significant increase in the yield of pods over
control.

Total uptake of nitrogen

From the data presented in Table 2, it was
observed that the uptake of nitrogen by grain, straw
and grain + straw was significant, The highest uptake
of nitrogen in grain was observed in recommended
dose + 20 kg ha elemental sulphur = 5 kg ha'! ZnS0,
+1tha” FYM, which was significantly more uptake
than all other treatments. Similarly the treatment,
recommended dose + 20 kg ha' elemental sulphur +
S kg ha' Zn80, was also significantly superior to
all other treatments except recommended dose + 1t
ha' FYM + 20 kg ha' elemental sulphur and
recommended dose + | tha! FYM + 5 kgha' ZnS0,,
As regards to uptake of nitrogen in straw,
recommended dose + 20 kg ha'! elemental sulphur +

Table 1: Effect of sulphur and zinc on grain and straw yield of sesamum

Treatments Grrain yield Straw yield
(kg ha') (kg ha')
T1- Control 20583 B81.56
T2-25:25:0 NPK ha'! (RDF) 491.65 143564
T3-RDF+1tha' F¥YM 52999 1642.08
Td- RDF + 20 kg ha'! elemental sulphur 624.98 1923.64
T3-RDF + S kgha' ZnS0, 60082 1892 60
T6-RDF - I tha' FYM +20 kg ha'' elemental sulphurz T16.65 227897
T7-RDF + 1tha’ FYM + 5 kg ha' ZnS0O, T06.65 223304
T8 — RDF +20 kg ha'' elemental sulphur + 5 kg ha'! ZnSO, + | tha' FYM 810.82 2691.93
T9- RDF + 20 kg ha'! elemental sulphur + 5 kg ha'! ZnS0, 72748 2378.89
* Fotest Sig. Sig.
SE{m) 25.19 81.15
CDat 5% 73.52 236.87
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Skgha' ZnS0, + | tha' FYM which was significantly
more than all other treatments The recommended
dose +20 kg ha t elemental sulphur + 3 kg ha! ZnS0O,
+ 1 tha! FYM had recorded highest uptake {grain +
straw) of nitrogen and which was significantly
superior to all other treatments. The similar wrend
was reported by Mageshwar er. af (1993) and Samui
et al (1981).

Total uptake of phosphorus

Table 2 revealed that the uptake of
phosphorus by grain, straw and total uptake were
found significant. The maximum uptake of
phosphorus in grain was found by application of
recommended dose +20 kg ha' elemental sulphur +
S kg ha' Zn30 +1 tha'! FYM, which was more than
all other treatments. This was followed by T,
(recommended dose + 1 ¢ ha! FYM + 20 kg ha'!
elemental sulphur) and given significant uptake of
phosphorus than other treatments. Similar trend was
observed in uptake of phosphorus by straw.As
regard to total uptake of phosphorous by grain =
straw, the maximum uptake was recorded by treatment
T8 {recommended dose + 20 kg ha'! elemental sulphur
+ 3 kg ha' ZnSO, + 1t ha'' FYM) which was
significantly more than all other treatments, This was

followed by T, (recommended dose + 20 kg ha'!
elemental sulphur + 5 kg ha'' Zn30 ) which was also
significantly more uptake of phosphorous than other
treatments except T, (recommended dose + | t ha
FYM + 20 kg ha' elemental sulphur) and T7
(recommended dose + 1 tha FYM + 5 ka ha' ZnSo4)
in respect of total uptake of phosphorus (grain +
straw), Above findings were supported by
Sacchidannad e afl, (1980) in sovbean, Samui
et. al (198 1), in mustard crop.

Total uptake of Potassium

Data presented in Table 2, indicate the
uptake of potassium by grain, straw and grain
straws was found significant. The highest uptake of
potassium by grain was observed in treatment T8
{recommended dose + 20 kg ha' elemental sulphur +
5 kg ha! ZnS0, + 1 t ha' FYM) which was
significantly more than other treatments except T6
(recommended dose + | t ha' FYM + 20 kg ha'
elemental sulphur)and T7 (recommended dose + 1 ¢
ba' F¥YM + 5 kg ha'! ZnS0,) and they were at par
with each other. Similarly, highest uptake of potash
was observed in T8 (recommended dose + 20 kg
ha"' elemental sulphur + 5 kg hat ZnS04 + 1 t ha”
FYM). This was followed by T9 (recommended dose

Table 3: Effect of sulphur and zine on economies of treatmen

Treatments

Gross Monetary
Return (Rs.)

Net Monetary  Additional  Additional  B:C
Return (Rs))  Cost (Rs.)  benefit (Rs.) ratio

Tl - Contral $910.6 3324.1 - - -

T2 - 25:25:0NPK ha!'(Rec. dose) 9833 3000.3 2240 064 1.74

T3 - Rec.dose+ 1tha! FYM L0589 52673 2740 46832 1.7

T4 - Rec. Dose + 20 kg ha'! 124996 6207.1 370 6583 177
elemental sulphur

T5 - Rec.Dose + Skgha' ZnS0, 12016.4 6433.9 2090 6099.8 2

Té - Rec.Dose+Itha' FYM+ 14333 75405 42000 84164 200
20 kg ha* elemental sulphur

T7? - Rec.Dose= 1tha' FYM+ 14133 B050.5 4008 82164 205
3kgha' ZnS0),

T8- Rec. Dose + 20 kg ha! elemental 162164 86739 4950 [0290.8 208
sulphur + 5 kg ha' ZnS0O, + 1 tha! FYM

T9 - Rec. Dose +20 kg ha' elemental 145496 75521 4450 8633 1.94
sulphur + 3 kg ha! ZnS0,

Cost of sesamum seed Rs.2000 g

Cost of elemental sulphur Rs 70 kg!

Cost of ZnS0), Rs. 150 kg!
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+ 20 kg ha’ elemental sulphur + 5 kg ha' ZnS0,),
which was significant than other treatments. The
highest uptake of potassium in grain + straw was
observed in treatment T8 (recommended dose + 20
kg ha elemental sulphur + 5 kg ha" ZnS0, + 1 tha'!
FY¥M) which was, significantly more than all other
treatments.

Economics of Treatments

The data presented in Table 3 revealed that
the economics of the treatment was influcneed by
effect of sulphur, zinc and organic manure, The
maximum gross monetary return was obtained by
application of recommended dose + 20 kg ha”
elemental sulphur + 5 kg ha' ZnS0_ + 1 tha' FYM
(T8) which was followed by recommended dose +
20 kg ha™' elemental sulphur + 3 kg ha'* ZnS0, (T,
The same trend was found in case of net monetary
return. Maximum return was obtained due to
recommended dose +20 kg ha' elemental sulphur +
Skgha! Zn50,+ 1 t ha' FYM which was followed
by T7. In case of benefit: cost ratio the maximum B:C
ratio was found more in TS {recommended dose + 20
kg ha' elemental sulphur + 5 kg ha! ZnS0, + 1t ha!
FY M) over other treatments.
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Effect of Time of Harvest on Root Yield and Quality of Safed Musli

5.G. Wankhade!, P.P. Khode?, 8.V.Gholap® and S.A.Apashe!

ABSTRACT

A field experiment 1o study the effect of time of harvest on root yield and quality of safed musli
(Chiorophyaem boriviliarmem Santapu and Fernades) was conducted at Magarjun Medicinal Plants Garden, Dr.
Panjabrao Deshmukh Krishi Vidyapeeth, Akola (Maharashtra) during  2003-04 to 2005-06. The sail of the
experimental site was slightly calcareous, alkaline and clayey in textere, sufficient in available K, however low in
organic carbon, available M and Olsen’s P. The treatments comprised of five harvesting limes viz, at 90 days after
planting (DAP), at 120 DAP, at 150 DAF, at 180 DAP, a1 210 DAP and at 240 DAP tried in Randomized Block
Dresign with four replications. Significantly highest fresh root vield was recorded due to harvesting al 180 DAP
bul it was at par with 150 DAF. Dry root vield due to harvesting at 240,210,180 DAP were s1 atistically similar
but significantly superior to the rest of the treatments under study indicating to start harvesting safed musli from
180 DAP. Significantly lowest saponin content was recorded due to harvesting at 240 DAP which was at par
with 210 DAF. On the contrary the saponin yield was significantly highest with the harvesting at 180 DAP,
followed by the saponin yield obtained with 210 and 240 DAP.

The roots of Chlorapfytum borivilianum
have great medicinal value due to saponin content
and are used extensively in Ayurvedic medicines.
The genus Chioraphytm consists of more than 300
species in the world, only 13 are available in India.
Cut of which six are more important. The species
Chiorophysm borivilignum contains more saponin
and good yielding potential as compared to other
species of Safed musli and, therefore, it has
commercial valug, The root of Safed musli contains
the saponin {4-17%), steroid sapogenin {1 to 2 %),
carbohydrates (40 %), proteins (10 to 12 %) and
calcium to some extent with some water-soluble
minerals, Sapogenins are used in the commercial
preparation of steroidal hormones, The roots are
mainly used to treat general debility and male sterility,
It is also advised as a supplementary therapy for
blood purification, nervous disorder and some
gynecological problems. The dried fasciculated roots
are reputed to have aphrodisiac properties and form
an important ingredient of herbal tonics preseribed
in Ayurvedic system of medicine in India,

The time of planting and harvesting of
medicinal and aromatic plants are most critical
factors for synthesis of secondary metabolites.
Besides that, it is necessary to process a crude drug
so-as to preserve it for a longer time with quality and
also to acquire better pharmaceutical elegant and
therefore, to determine the optimum stage of

harvesting for maximum root vield and saponin
content of Safed musli roots, the present
investigation was undertaken.

MATERIAL AND METHODS

A field experiment to study the effect of
time of harvest on root vield and quality of safed
musli {Chlorophvinm borivilignm Santapu and
Fernades) was conducted at Nagarjun Medicinal
Plants Garden, Dr. Panjabrao Deshmukh Krishi

- Vidyapeeth, Akola (Maharashtra) during  2003-04

10 2005-06. The soils of the experimental site was
slightly caleareous, alkaline and clayey in texture,
sufficient in available K, however low in organic
carbon, available N and Olsen’s P. The treatments
comprised of five harvesting time viz, T - at 90 Days
After Planting (DAP) T -at 120 DAP, T, at 150 DAP,
T,-at 180 DAP, T,- at 210 DAP and T,-at240 DAP
tried in Randomized Block Design with four
replications. The planting of fasciculated roots
(Single root hill*) at 30 x 15 em® spacing was done in
the plot size of of 1. x 4.5 m® during the month of
June.

The ancillary observations as well as post
harvest observations were recorded as per the
treatments. The moisture content was estimated by
AQAC method (1985). The saponin content was
determined as per the procedure described by Birk
et al, (1963).

1. Associate Prof., 2, Assistant Prof., 3. Junior Res.Asstt and 4, Junior Res, Fellow, All India Networking
Research Project on Medicinal and Aromatic Plants, Dr. PDEV, Akala
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Effect of Time of Harvest on Root Yield and Quality of Safed Musli

Table 1: Effect of time of harvest on root yield of Safed musli (Chiorophytum borivilianim)

Fresh Root Yield (g ha')

Dry Root Yield (g ha™)

Treatments 2003-04  2004-05  2005-06  Pooled  2003-04 2004-05  2005-06 Pooled
IMEan nmedn
T -90DAP 2930 2497 2265 2564 423 300 332 334
T,-120 DAP 3139 2933 25.12 2801 496 4737 4.53 476
T,- 150 DAP 3238 3368 2974 303 545 581 388 572
T,—180 DAF 34.89 34.57 3205 33.83 6.52 705 6.81 679
T,-210DAP 3363 30.50 2940 317 6.65 727 6.90 693
T,—240 DAP 3093 29402 3060 3018 6.75 734 693 701
SE{m)+ 111 1272 063 0.74 032 026 0zl 0.18
CD(0.05) 337 383 1.96 223 0.98 077 0.66 0.56
CV % 657 338 461 8.56 11.32 872 165 I 116

RESULTS AND DISCUSSION

Root yield :

The fresh and dry root yields were
significantly influenced by the time of harvest
{Table 1). The highest fresh root yield (33.83 g ha™')
was recorded with the harvesting at 180 DAP (T4)
and it was significantly superior over 90, 120, 210
and 240 AP, The dry root vield (7.01 g ha'! was
significantly highest with the harvesting of 240 DAF,
however; it was at par with the harvesting period ol
210and 180 DAP indicating thal safed musli can be
harvested from 180 DAP. The lowest root yield was
recorded with the harvesting period of 90 DAP, which
might be due to the higher moisture content of the
roots at early stage of harvesting.

After 90 DAP, the leaves ofthe Safed mush
get dried indication of physiclogical maturily.
However, the roots harvested at this stage were
fleshier with higher moisture content, which
ultimately get compacted with the period, resulted
into the increased root yield with the delayed
harvesting, These results are in agreement with the
findings of Sharma and Verma (1987), who have also
recorded the increased tuber yield of potato with
the delayed harvesting.

Quality of Roots :

The moisture content of fresh roots was in
the range of 77.02-84.06 per cent and the content of
fresh root was found (o decrease with increasing in
harvesting time. Significantly higher moisture (84.06
%) content was recorded with the harvesting at 90
DAP( Table 2. The saponin content (%) decreased
successively with the delayed harvesting and

significantly lowest content was recorded due Lo
harvesting at 240 DAP which was at par with 210
DAP On the contrary in terms of saponin yield (ke
ha'), it was noticed that significantly highest
saponin yield (47.21 kg ha') was produced by the
treatment of |50 DAP followed by the saponin yield
obtained with 210 and 240 DAP,

Although the sapenin content was found
in decreasing trend with the delayed harvesting of
roots, the dry root as well as tatal saponin yield was
significantly highest with the harvesting period of
180 DAP. Since the produce of Safed musli is sold
on the basis of dry root weight, the balance between
dry root weight and total sapenin yield is essential
before harvesting the crop. These results are
supported by the findings ol Randhawa and Gill
{1993% who have recorded maximum herb yield and
ail yield at complete flowering stage of the Ocimum
basilicumn L.
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Dynamics of Phosphorous Forms in Soil Under Long Term Fertilization
to Sorghum-Wheat Sequence in Vertisols

V.. Guldekar' and S.N. Ingle?

ABSTRACT

An investigation entitled “Dynamics of phosphorous forms in seil under long term fertilization to sorghum-
wheat sequenee in Verlisols was undertaken during the year 2002-03 and 2003-04 on the existed long term fertilizer
experiment, CRS, Dr. PDKV, Akola, The twelve treatments replicated four times in a Randomized Block Design
comprised of NPK levels with and without FYM, sulphur and zine. The status of P [ractions were improved with
the application of N in combination with FYM, zine and sulpbur. Fractions of P evaluated showed an appreciable
buildup under 100 per cent NPK + 10t FYM ha fellowed by 130 per cent NFE. The relative abundance of native
I* fractions in soil followed the order of Ca-P = Org P = Al-P > R-5-P = Fe-P > Occl-P = Saleid-F.

Fhosphorous is one of the major essential
plant nutrients and without its adequare supply the
plant can neither reach its yield potential nor
complete a normal reproductive process.
Phosphorous deficiency in Indian soils 15 very
serious and in alarming proportions in many
situations due to which the use of P fertilizers i3
increasing at a very rapid rate. But, the efficient use
of fertilizer P by the crop is very low, ranging from
L0-20 per cent, The fixation of added P in solls
considerably affects the availability of P to the crop,
specially in alkaline and calcareous soils.

Phosphorous exists in the soil in organic
and inorganic forms, of which the P bound to iron,
aluminium and calcium and reductant soluble
phosphates are known to be present in significant
amounts that determine its availability to crops, but,
the information on the transformation of added
fertilizer P into various insoluble and organic P
fractions is meager. Secondly, all forms of P in the
s0il are known to supply the nutrient to the soil
solution, but, the relative proportions of their
contribution to the labile pool from which the plant
absorbs the nutrients vary (Aulakh, 1990}

MATERIAL AND METHODS

The present investigation entitled
“Dynamics of phosphorous forms in soils under
long-term fertilization to sorghum-wheat sequence
in Vertisols” was undertaken during the year 2002-
03 and 2003-04 on the existed long-term fertilizer
experiment, CRS, Dr. PDKYV, Akola. The twelve

treatments replicated four times in a Randomized
Block Design comprised of NPK levels with and
without FYM, sulphur and zinc, The sail of the
experimental site was Vertisols, particularly
montmorillonite type, Hyperthermic family of Typic
Haplusterts, The soil was slightly alkaline reaction,
medium in organic carbon, low in available nitrogen
and phosphorous and high in available potassium,
Plotwise surface (0-30 cm depth) soil samples were
collected before sowing and after harvest of
sorghum and wheat crop. The fractions of
Phosphorous ; Saloid bound phosphorous,
Aluminium bound phosphorous, lron bound
phospherous, Reductant soluble phesphorous,
Occluded phosphorous, Calcium phosphorous and
Organic phosphorous were determined by the
procedure suggested by Peterson and Coney (1966).

RESULTS AND DISCUSSION

The data presented in Table 1 revealed
that the better understanding of the role of
different phosphate fractions in the availability
of so0il phosphorous, the inorganic phosphorous
has been divided into Ca-P, Al-P, Fe-P and R-5-P,
etc. The relative abundance of native P fractions
in soil followed the order of Ca-F = Al-P= R-8-P >
Fe-P = occl-P = saloid-P. Inorganic phosphorous
differences due to various treatments were
statistically significant in soil before sowing of
wheat crop during both the vears of study and
ranged from 277.01 to 517.64 ppm. It was found
lower in FYM alone/control and highest in 100

1. Ph.D. Schelar, and 2, Head, Diepartment of Soil Science and Agril, Chemistry, Dr. PDKWV, Akola,
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Dynamics of Phesphorus Forms in Soil Under Long Term Fertilization to Sorghum-Wheat Sequence in Vertisols

per cent NPK. + 10t ha! FYM followed by 150
per cent NPK, The inorganic P in soil contributed
73.07 per cent of the total P.

The organic phosphorous content in soil
before sowing of wheat crop during both the years
of the study, under the influence of different
treatment ranged from 67.82 to 269.08 ppm and
was statistically significant. Organic P in soil was
found highest in [00 per cent NPK + 10t FYM
ha! treatment plot and lowest in control plot.
Prasad e af. (1986} reported that Vertisols
contained 17.6 to 3099 ppim organic P, whereas in
this experimental soil organic P was found 67.82
to 269.08 ppm which was increased due to different
treatments under sorghum- wheat crop sequence
and might be due to addition of biomass through
plant residues. The organic P in soil contributed
24 48 per cent of the total P

The inorganic phospherous has been
divided into Ca-P, Al-P, Fe-P and R-5-P etc. The
data presented in Table 2 revealed that, the relative
abundance of native P fractions in soil followed
the order of Ca-P = Al-P= R-8-P > Fe-P= Ocel-P =
Saloid-P. Inorganic phosphorous differences were
statistically significant in soil after harvest of
wheat crop during both years of study and ranged
from 281.25 to 521,43 ppm. Tt was lound lower in
FYM alone/control and highest in 100 per cent
NPK + 10t FYM ha' followed by 150 per cent
NPEK. The inorganic P in soil contributed 73.40 per
cent of the total P.

The organic phosphorous content in soil
after harvest of wheat crop during both yvears of
study, under the influence of different plots was
statistically significant. Organic P in soil was
found highest in 100 per cent NPK + 10t FYM ha
*treated plot and lowest in control plot. Prasad &
al, (1986) reported that Vertisols contained 17.6
to 309.9 ppm arganic P. Whereas in this
experimental soil, organic P was found 71.27 to
271.33 ppm and was increased due to different
treatments under sorghum-wheat crop sequence
which might be because of biomass addition
through plant remains. The organic P in soil
contributed 27,78 per cent of the total P [t 1s
evident that subsequent to P fertilization, only
small portion of added P iz absorbed by plants

and the remainder 15 retained and fixed in the soil
in various relatively insoluble forms which is due
to high P fixing nature of Vertisols. In acid soils P
15 known to form relatively insoluble compounds
of iron and aluminium. Whereas, in alkaline soils
containing lime the formation of calcium
phosphate 15 possible, The results obtained from
P fractionation study indicated that all the
fractions of P evaluated showed an appreciable
build up under 100 per cent NPK + FYM followed
by 150 per cent NPK. Among the inorganicP
fraction estimated, saloid-P constituted the least
i.e.l.51per cent of the total P. The relative status
of P fractions in the soil followed the order of Ca-
P =0rg.-P =AlP>R-5-P>le-P > Occl.-P >Saloid-P.

The soil test values also indicated build
up of available P in phosphorous receiving plots
and depletion in control and FYM alone plots.
Inorganic P fractions like Al-P, Fe-P, Ca-P, R-5-P
and Ocel-P in the soil contributed 10.91, 5.16,43.54,
8.46 and 4.60 per cent of the total P, respectively.

Similar observations were also reported
by Cheng and Jacksen (1938), Yaduvanshi and
Tripathi (1983) and Dash er al. (1990).
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Management of Mechanical Damage to Soybean Seed During Processing
R. T. Kausal', G. 5. Jeughale?, 8. D, Sarnaild, R.N. Jane' and 8.V, Sarode®

ABSTRACT

An fforts were made 1o suppest the suitable processing technology for management of mechanical damage to
suybean seed during precessing. The experiments were conducted al Seed Technology Research Unit, Dr. FDKV, Akola,
M.5., [ndia during 2003-06, 06-07 and 2007-08, Sced quality was significantly affected by moisture content and type of
handling equipment. In case of bucket elevator maximum damage ohserved in seed lot of 9 per cent moisture content
resulting in to loss in germination and vigour. The amount of damaged seed is found significantly reduced by using
inclined belt conveyor at both moisture levels (9 and 12 94). The mechanical damage at 12 per cenl moisture content was
5.1 per cent by bucket elevator and 2.0 per cent by inclined belt conveyor. This may be due to fact that during lifting secd
by bucket elevator the layer seed mass is cut off by edges of cups and while discharge it throw with centrifugal force
apainst the metal surface causing damage to seed . This may not happen while using inclined belt conveyor. In inclined

belt canveyor sced mass slowly lifted and discharged causing less damage o sced.

Soybean known as the golden bean, grown
on a large area in Maharashira state of India. The
area under seed production in the state was 46,553 ha
in 2006-07 and produced 6,09 42 [q of seed. From
these only 3.88.807q seed was passed ie. having
germination above 70 per cent Anonymous (2007,
Thus a large quantity of seed is failed to meet the
desired level of germination, which is treated as fail
seed, One of the major reason of failure of
substantial quantity of seed is due to mechanical
damage received to seed during processing
especially during handling. Soybean seed possess
& delicate and fragile seed coat {especially the seed
coat of yellow cultivars), which is relatively thin and
radical lics in as extremely vulnerable position, which
is highly susceptible to mechanical damage. Due to
slight injury soybean seed looses its germinability.
It is not uncommaon that considerable amount of
seed showed decline in germination even afler
processing. While processing of sovbean seed
maximum mechanical damage received 1o seed during
elevating stage. Generally vertical bucket elevators
are used to feed the sovbean seed 1o different
machines from receiving pit, This stage proves to
be the most critical stage causing maximum damage
where the sced is lifted 1o about 7 to 8 m from
receiving pit fo discharge end . This may be due ta
the fact that during  elevating the seed by bucket
elevator the layer of seed mass is cut off by the

edges of cups and the seed is discharged with
centrifugal foree against a metal surface of discharge
pipe causing injury to seed resulting in to loss of
seed quality. The extent of mechanical damage can
be reduce considerably if inclined belt conveyor is
used in place of bucket elevator, In inclined belt
conveyor the seed mass is slowly lifted and
discharge to feed hopper thus mechanical damage
teceived to seed is very less and thus reducing the
loss of seed quality, Hence the study was conducted
1o evaluate the seed quality of soybean by using
inclined belt conveyor and bucket elevatar as a
handling equipments and to suggest suitable
processing technology for maintaining the seed
quality by minimizing mechanical damage.

MATERIAL AND METHODS

The experiments were conducted at Seed
Technology Research Unit, D, Panjabrao Deshmukh
Krishi Vidyapeeth, Akola, and M.S., INDIA in the
year 2003-06, 2006-07 and 2007-08. Soybean seed
lots of two moisture content levels i.e. 9.0 and 12 per
cent were selected and processed on a modern seed
processing plant independently using two types of
elevating equipments i.e. bucket elevator and
inclined belt conveyor independently for lifting the
seed mass from receiving pit to feed hopper pipe
{inlet of seed cleaner cum grader). The flow diagram
of processing is stated below

1. Seed Research Officer, 2 & 3. Junior Res. Assit. 4. Assistant Seed Res. Officer, Seed Technology Research

Unit, and 5. Director of Research, D, PDKY, Akola
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Raw seed
Bucket elevator / Belt conveyor
Seed cleaner cum grader
Sp. Gir. Separator
Packaging
ISteragc

During processing samples were drawn at each outlet
poinis as stated below.

1} Inletof elevator i.e. raw seed

2} Qutlet of elevataor

3} Inlet of seed cleaner cum grader

4 Outlet of seed cleaner cum grader
5 Inlet of specific gravity separator
6)  Outlet of specific gravily separator,

The seed collected from each point were
tested for mechanical damage percentage,
germination percentage, physical purity percentage,
seed coat crack percentage, and seedling length and
wvigour index. All the seed guality tests were
conducted as per standard procedure in the rules
for seed testing Anonymous, (1983). The statistical
analysis was done by using Factorial Randomized
Block Design (FRBD) as per standard procedure
Panase and Sukhatme, (1976).

RESULTS AND DISCUSSION

The pooled data of three years is presented
in Table no | and 2 for both the moisture content
seed lots e, 9 and 12 per cent. The data presented
in the tables indicated that, seed quality was
significantly affected by moisture content and typs
of handling equipment while processing, The seed
received for processing conlains 9.5 and 8.4 per cent
mechanical damage, which increasesto 15.7 and 3.5
per cent while elevating by bucket elevator and 13
and 10,5 per cent by inclined belt convevor at seed
moisture content of 9 and 12 per cent respectively,
At bothmoisture fevels maximum damage naticed in
seed lilled by bucket elevator, the elevating stage

238

proves to be the most eritical stage causing maximum
damage during processing,

In case of bucket elevator maximum damage
i.e. 6.2 per cent observed in sced lot of 9 per cent
moisture content resulting in to loss in germination
by 6.8 per cent and vigour by 163 points. Where as,
in case of belt conveyor the mechanical damage was
4.1 per cent at same moisture content i.e, 9 per cent
with reduction in germination by 4.3 per cent and
vigour by 66 points. Apart from the visible damage
some hidden damages also observed either in form
of seed coat crack or damage to embryo, which
further enhance the reduction in seed quality.

At 12 per cent meisture content, the
mechanical damage to seed was 5.1 and 2.0 per cent,
in case of bucket elevator and inclined belt conveyor
respectively resulting in loss of germination by 5.1
and 2.9 per cent and vigour 127 and 66 points,
respectively, which ultimately reduces the quality of
seed,

The amount of damaged seed is found
significantly reduced by using inclined belt conveyor
at both moisture levels,

The main cause of mechanical damage may
be due to fact that during lifting seed by bucket
elevator the layer of seed mass is cut ofThy edges of
cups and while discharge it throw with centrifugal
force against the metal wall of discharge pipe causing
mechanical damage to sced. This may not happen
while using inclined belt conveyor. In inclined belt
conveyor seed mass slowly lifred and discharged to
the feed hopper of grading machine. So very less
impact received to seed, thus the percentage of
mechanically damaged sced is significantly less as
compare to seed lifted by vertical bucket elevator,
The similar results were observed by Parde er af
{2002) they stated that the vertical bucket elevator
significantly decreased germination and increase
secd coat damages, they also stated that secd Jor
having 12 per cent moisture content suffered less
loss in seed quality than seed lots of 10 per cent
moisture content. Present findings also corroborate
with the findings of Vearasilp et.al (2001) they
recorded, transportation of sovbean seed by bucket
elevator caused high percentage of seed breakages
during processing.
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Inclined Belt Conveyor

Bucket Elevator
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Table 1 : Effect of Elevating equipment on the seed quality of Soybean seed during processing at

___12%m.. (Pooled data)

Processing Mechanical damage _ Germination Phy, Purity %
Cl1 2 Mean Cl 2 Mean Cl C2 Mean
M 8.4 8.4 84 75.3 753 753 95.1 935 Q3
(a8 (169 (1699 (60.2) (60.2) (60,2 (77.2) (77N (7
P2 135 10.5 120 70.2 724 713 97 94.5 94.1
{21.5) (18.9) [20.2) 36,9 [58.3) [57.6) (754} (76.4) (759
P 14.7 1.2 129 69.1 715 70.4 918 94.5 94,1
{21.5) {19.5) (210 [56.2) (377} (537.0) (75.5) (76.4) (759
P4 34 2.8 31 0.0 801 732 977 GBI O7.9
(15} n (11y 130.8) {63.5) 160L1) 513 (82.0) (8L
Ps 34 2.8 3l 4.7 801 775 7.7 98.0 97.%
{10.5) (47 (0.1 (39.8) (63.3) (61.6) (812} (BB (815
PG 2.7 1.5 23 806 83.2 83.0 98.7 99.0 98.9
(%5} (7.8 (867 163.%) (67.3) (65.6) (83.9) 84.1) (529
Mean 7. 37 734 16 6.4 96.8
{15.2) (1378 (58.98) (61,78 (79.04) (7977
P € FxC P € P P G P
SEim)= 017 029 (.42 03l 0.8 26 .17 29 042
Chis%) 0.50 0.87 123 .51 2.62 371 0.50 0.87 .23
Processing Recovery % Seed coat crack % Vigour Index
Cl C1 Mean 1l 1 Mean Cl [aF] Mean
Pl 100 1001 T{H} 1.3 11.3 114 i) 1217 1214
(B0 (90 190} 15,6} (19.8) (9.7
P2 100 1110) 1} 17.2 19.2 13.7 10%4 1131 iz
(90} (90 {90 124.5) (22.1) (23.3)
P3 100 161 1 18,5 14,9 16.9 1063 1135 1099
{80y (90) (50 [25.8) (221 124.3)
P4 8a.0 86.2 86,1 4,1 .5 35 1239 1325 1292
(68.0) (68.2} (6813 [11.6} 19.8) (10.7)
PS 559 859 859 4.3 il 3.9 1247 1323 285
H7.9) (679 (67.9) (12.3) (10.3) (11.3)
Pé 821 830 827 4.5 1% il 1318 1516 1417
WAL (656} (65.4) (12.3) (7.9} (0.1
Mean 4.0 i1 9.2 71 1157 1274
{78.5) (78.6} 7T (54
P & PXC I o PR P & PrC
SE {m} + 011 .20 0.28 0,48 0.83 I.18 1420 2460 3480
CI at 3% .34 0.6l 083 1.42 240 348 41.67 TLIR

102,08

Figure in parentheses are arcsin values
C1 = Bucket elevator

P = [nlet of elevator

F3 = Inlet of seed ¢l cum grader

P'5 = Inlet of sp. gr. separator

(2 = Belt convevor

F2 = Outlet of clevator

P = Cutlet of seed cleaner oum grader
P = Outlet of sp. gr. Separator

Therefore it is concluded that, use of
inclined belt convevor is found much safer than
bucket elevator for maintaining seed quality at both
the moisture content levels. The loss of seed quality
was minimum at 12 per cent moisture content as
compare to 9 per cent moisture content,
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Table 2 : Effect of Elevating equipment on the seed quality of Soybean seed during processing at
9% m.e. (Pooled data)

Processing Mechanical damage Germination Phy. Purity %

Cl c2 Mean Cl o] Mean Cl c2 Mean

Pl 9.5 9.5 9.5 74.9 753 75.0 95.3 952 95.3

(17.9) (181} (180} (399) (60.2) (60.0) 74y (77.36) (774

P2 15.7 13.0 144 68,1 710 695 933 o4.1 3.7

(23.3) (21.4) (223} (356) (574) (56.5) (74.9) (75.9) (75.4)
P3 16.8 [3.8 15.3 665 0.6 o8 929 95.5 943

(24.2) 208 {23.00  (548) (309 (33.8) (74.5) (77730 (76.11)
P4 35 3.0 32 737 771 5.5 95.6 98.3 97.1

{10.8) (9.9) (103 (590 (614) (60.2) (77.9) (8242  (80.20)
P3 39 31 3.5 72.9 76.8 74.9 974 98.3 97.9

(1.3} (10.0) (07 (584 (612)  (399) (80.8)  (8203) (51.73)
Po 31 22 2.6 784 B04 79.4 98.8 99.05 98.9

(10,0} (8.4 92y (623} (63.7)  (63.0) (83.7)  (B443)y  (B4D)
hdzan 8.7 6.6 72.4 752 958 970

{16.2) [RERS! (38.3) (60.1) {78.2) {80.03)

B C PxC P L PXC P o PxC

SEfmpt 0.18 .32 .46 18 0.13 0.44 0.50 0.87 1.24

LD_(E%) 0.55 0.95 |35 0.53 091 1.30 |48 2.57 3.63

Processing Recovery % _ Secd coat erack % Vigour Index

Cl & Mean € Q Mlear Cl 2 Mean

Pl 100 100 100 134 134 134 12395 12415 12405

(90} {90} {90) 214 (214 (214
P2 Loo 100 100 2008 6.6 18,5 10760 11714 11241
[490) (90} (Ei)] (27.1)  (24.0) (25.5)
P3 100 100 100 224 173 19.8 1055.0 11524 11040
(90} (90 oy (282)  (24.6) (26.4)
P4 849 84.0 85.1 6.4 50 57 12100 12904 12502
(67.1) 674y (673 (H48) (129 (13.8)
P35 84.8 855 84.9 15 4.9 6.1 11975 128301 12403
(67,0} (67.2) B7.10 (158 {127 (14.3)
P 82.7 U] 80.3 33 24 29 12815 13573 13194
(05.4) {(71.1) 653y (L0 (B9 {9.8)
hean 95.8 96.6 113 9.0 11768 12493
(78.2) (79.3) (19.6) (174
P £ PXC P 2 PXC P C PXC

SE(m) 4+ .67 I.16 164 .35 Q.61 086 8.54 14.80 20.94

CDat 3% 1.96 340 4.52 1.03 1.79 2.54 250 43.42 al.4]

Figure in parentheses are arcsin values

C 1 = Bucket elevator C2 = Belt conveyor

Pt = Inlet of elevator B2 = Outlet ol elevator

5 = Inlet of seed cl, cum grader P4 = Outlet of seed cleaner cum grader

PS5 = Inlet of sp. gr. separator P& = Qutlet of sp, gr. Separator,

Vearasilp, Suchada, Somchai Pa-oblek, Sovbean Seed Quality Less. Conference of
Nattasak  Krittigamas, Sa-nguansak International Agricultural Research for
Thanapornpoonpong, Sangtiwa Surivong, Elke Devlopment, Bonn :102-105
Pawelzik, 2001, Assessment of Post Harvest
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Bioefficacy of Promising Botanicals Against Insects Infesting Stored
Wheat Seed

U.K. Kadam', M. . Badgujar® and P. R. Palande?

ABSTRACT

The present experiment was conducted al Seed Technology Research Unit, MPRY, Rahuri during 2004-05,
20035-06 & 2006-07 an wheal seed starting from June in overy year with an objective to avoid environmental
hazards of the chemical insecticides and to strengihen the use of ecofriendly products in organic seed production
and 1o find owt the elficacy of betanicals against major inscet pests of stored wheat seed. The results revealed
that the germination percentage recorded by all the treatments after nine months of storage period were higher as
comparcd to untreated control. The highest germination and the Jeast seed darmage was recorded by deltamethrin
2.3 WP @ Tppm followed by soap nut (Sapindus trifofiams) powder @ 20g kg seed after nine months of

storage period.
Wheat { Triricim gestivam ) is ane of the most widely
used staple foods in the world of agriculture, Among
the wheat growing countries of the world, India ranks
seeond both inoarea and production, In [ndia, the
arga and production of wheat in the vear 2005-06
were 26,48 mha and 69.33mt, respectively
rAnonymous, 2007). The wheat seed is attacked by
a number of different dnsect pests under storage
condition in which Rhvzopertha dominica Fab.
causes vast damage to cereals and grains. [t 15 a
very serious pest of wheat and are also found feeding
on bajra, jowar, rice, gram, maize and pulses in
storage. Only larval stage is destructive, adult being
harmless. The larvae start feeding on the germ
portion of grains and feed into them. It reduces the
grain to frass with great speed and renders it unfit
for human consumption. This cause great economic
loss both in quantity and quality, The germination
of seed is also affected. To combat the problem heawvy
doses of chemical insecticides are used to control &
dominica. But now it has developed resistance to a
number of theses chernical insecticides (Colling er
al, 1993; Srivastava, a1, @/, 2000). The present work
has been conducted to study some alternate
methods for control of insect pest B, duminica.
Biopesticides are safer, eco-friendly and
biodegradable. In recent years several plants have
been identified which can be used as safe and
renewable sources of insecticide (Dethier 1947,
Jacohson 1977, Singh and Pant 1980, Verma e
af, 1980 & Verma and Pandey, 1981), Use of plant

extracts is now-a-days gaining importance because
of its safety, non-toxic to natural cnemies,
bindegradable, easily available and cheaper. Use of
extracts of such plants like neem {(Azadirachia
fndica) is now gaining momentum since several
active insecticidal neem compounds, including
azadirachtin, are feeding inhibitors and growth
disruptors for most insect orders (Schmutterer, 1990,

MATERIAL AND METHODS

The storage trial was conducted for three
consecutive years from 2004-05, 2005-06 & 2006-07
at Seed Technology Research Unit, MPKY, Rahuri
in Facterial CRD design baving 10 treatment and
three replication.

One kg of freshly harvested certified seed
of wheat var. HD-2189 having high percentage of
germination and less than 1) per cent of moisture
was taken for each treatment. Required quantity of
pesticides was diluted in 5 ml water to weat 1 kg of
wheat seed for proper coating. After drying in shade,
seeds were packed in gunny bag-lets of 2 kg capacity
and kept in room temperature under ambient
conditions. The temperature and refative humidity
of the room was recorded on standard week basis,

Germination and meisture were determined
as per ISTA rules (Anonymous, 1985). Insect
Infestation was carried out by counting the damaged
seed and per cent damage was worked out, The data
were analyzed using factorial completely randomized
design.

1. Assistant Seed Res, Officer and 2 & 3. Senior Res. Asstt., Seed Technology Research Unit, MPK Y, Rahuri

Dist- Ahmednagar (MS)
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Table1.  Pooled mean of Insect Infestation in Wheat seeds under storage condition (2004-05, 2005-06 &
2006-07)
Tr.No.  Treatments Insect infestation (%) at storage
period (months)
0 3 6 9
T Neem (dzadirachia indica) dry leaf powder 000 433 567 667
@ 10 g kg’ seed (0.00} (248) (325  (3.82)
T, Neem (Azadirachia indica) dry leaf powder 0.00 233 433 522
@ 20 g ke seed (0.00) {1.534) (248)  (3.00)
T, Soap nut (Sapindus wrifoliatus) powder 000 122 256 422
@ 10 g ke seed {0.00) (2.42) (147 (242)
X Soap nut (Sapindus ifoliatus) powder 0,00 022 1.11 211
@ 20 g ko' seed (0.00) {0.13) (0.63)  (1.21)
T, Vasambu (Achorus calamus) rhizome powder 000 511 767 5.89
@5 g kg seed {0.00) (2.26) 440y (5100
Ty Vasambu (dckorus calamus) thizome powder 0.00 4.89 6,33 71
@10z kg seed {0.00) {2800 (3.63) (408
Ty Turmeric powder @5g kg seed (.00 6.1l 10.36 13.67
(0.00) (3.50 (606} (7.85)
T, Turmeric powder @ 10g kg seed (o0 6.55 8.80 11.89
(0.00) (3.76) (3100 (6.83)
T Deltamethrin 2.5 WP @ | ppm (40 mg kg seed) 0.00 000 0.00 (.89
(0.00 ({0.00) {000 (05D
Ty Untreated control 0.00 1022 1533 17.89
(0.00) (3.87) (8.82) (1030)
Interaction (T x months) S.E(m)x C.D at5%
X 036 1.02

Figures in parentheses are weighted means.

Samples of treated seed were drawn and
ohservations of per cent germination, per cent
moisture and per cent infestation were recorded at
three months interval i.e, *0° month, *3" months, °6°
months and ‘9" months of storage period. The
experiment was carried out for three consecutive
Vears,

RESULTS AND DISCUSSION
Seed Infestation

The different botanicals and deltamethrin
25WP @ |ppm controlled the seed damage when
compared with untreated control. The per cent
infestation was negligible at 0, 3, 6 & 9 months of
storage period when treated with deltamethrin 2.5
WP @ | ppm, followed by soap nut powder @ 20g
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ke seed. The seed treated with deltamethrin 2.5 WP
@ 1ppm recorded least insect infestation (0.89%)
followed by soap nut powder @ 20g kg! seed
(2.11%) after 9 months of storage period. Use of
botanicals is now-a-days gaining importance due to
the hazardous effect of chemical insecticides.

Table 1 reveals that wheat seed treated with
deltamethrin 2.5WP @ 1ppm and soap nut powder
i 20g kg'! seed were found effective for control of
storage grain pest of wheat seed.

Seed permination

1t 15 observed from the pooled mean that
the germination percentage of wheat seed was
highest at 0 month then afterwards the germination
percentage lowered at 3, 6 and 9 months of storage
period,
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Table2. Pooled mean of Germination in Wheat seeds under storage condition (2004-05, 2005-06 &
2006-07)
Tr.Ne.  Treatments Germination (%) at storage period (months)
1] 3 6 9
T, Meem (Azadirachia indica) dry leaf powder 97.56 9245 8244 8178
(f 10g kg seed (78.601) {(67.66) (55.35) (54.58)
T, Meem (Azaddirachta indica) dry leaf powder 97.89 9544 8356 R433
i@ 20g kg' seed (80.77) (T2.98) (58.82) (57.51)
T, Soap nut (Sapindus irifoliatus) powder 96,56 94,36 8733 880
@ 10g ke seed (79.50) (7121} {60.86) (57.05)
T, Soap nut (Sapindus trifoliats) powder 9166 96,11 axll  #12
@ 20g ke seed (78.18) (74.26) 64.39)  (60.75)
T; Vasambu (Achorus calamus) thizome powder 0722 9211 8122 8011
@ g ke seed (76.83) (67.16) (54.32)  (3326)
T, Vasambu (Ackhorus calamus ) thizome powder 97.78 92,78 8911 B3.78
@10g kg seed (79213 (68.20) (62.44)  (36.95)
T, Turmeric powder @5 g kg seed 97.78 59.11 Blzz 7978
(79.63) (63.08) (3434) (5293
T, Turmeric powder @10g kg seed 9787 S0.78 8244 ELI
(78.61) (63.12) (55.55) (34.22)
T, Deltamethrin 2.5 WP (@ 1 ppm (40 myg kg seed) o778 97.00 0433 9244
(79.50) (76.37) T0.82)  (67.74)
T, Untreated control 722 8411 8044 To22
{77.58) (59.51) (33.56)  (49.69)
Interaction (T x months) SEm. % C.D.at5%
1.65 4.67

Figures in parentheses are weighted means.

The wheat seed treated with dellamethrin 2.5 WP
(@ 1ppm recorded highest germination (92.44%) after
ning months of storage period. Among all the
botanicals, the wheat seed treated with soap nut
powder @ 20g kg' seed recorded 98, 96, 90 & 87 per
cent germination at 0, 3, 6 & 9 months of storage
period, respectively (Table2).

Seed Moisture

There was no effect of all the treatments on
moisture content. However the moisture content
ranged from 8.07 to 8.61 per cent after 9 months of
storage period (Table 3).
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‘Fable 3. Pooled mean of moisture in Wheat seeds under storage condition (2004-05, 2005-06 & 2006-67)

Tr.No,  Treatment Moisture (%) at storage period (months)
L] 3 6 9
T, Neem (Azadirachta indica) dry leaf powder 848 1136 1025 829
(@ 10g kg seed (4.86) (6.52) (5.88) (4.7%)
'l‘? Meem (Azadirachta indica) dry leaf powder 857 1123 10.08 86l
@ 20g kg seed (491 {6.45) (5.79)  (4.94)
g Soap nut (Sapindus irifoliaus) powder 8.34 I1.28 1022 844
@ 10g kg seed 4.90) (6.48) (3.86)  (4.84)
T Soap nut (Sapindus trifoliatus) powder 8.34 1136 1027 832
@20 g ke seed (4.90) (6.52) (589)  (4.77)
T, Vasambu (A chorus calamus) thizome powder 857 11.49 1023 840
@ S kg seed (4.92) 6.60) (5.87) (4.82)
T Vasambu [ Achorus calamus) thizome powder 564 11.26 10.36 208
@l0g kg seed (4.93) (647} (3.85)  (4.63)
{5 Turmeric powder @ Sg kg seed .53 1129 1031 8356
(4,89} (6.49) (5.92) (491
T, Turmeric powder @ | 0g kg seed 538 1141 1022 8.19
(492) (6.55) (5.86)  (470)
T; Deltamethrin 2.5 WP @ | ppm (40 mg kg seed) 855 1135 035 807
(4.90) (6.52) (394)  (4.63)
T Untreated control 858 1133 10.29 841
{1.92) {6.51) (590)  (4.82)
Interaction (T x months) SE(m: C.Dat5%
L18 0.51

Figures in parentheses arc welghted means.
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Mapping of Quantitative Traits Locis for Panicle Length in Double
Haploid Population of Rice

M. 8. Dudhare', R. N. Dhawale?, 8. D, Karnewar® and 8. K. Mishra'

ABSTRACT

A double haploid mapping populalion consisting 75 lines of a cross between the irrigated fndica varisty
IRA4 and the upland Japonica variety Azucena was used in the present experiment, The complete ser of double
haploid lines along with parents was evaluzted under twe sets of condition, 1. Transplanted with water stress
and 2. Transplanted with no stress aver two vears, \Water stress wis imposed at flowering and abservations were
recorded. A total of 2 putative QTLs For panicle length were detected, which were found to be explaining a
minimum al 1.1 per cent to maximum of 143 per cent of phenatypic variation, individually. These QTLs were
mapped an the rice genome and linked DA markers had been validated for use in the marker assisted breeding

pragram.

Chhattisgarh is an important agricultural
state of castern India. Rainfed rice occupies more
than 75 per cent of the total rice area, which usually
suffers from drought causes a significant reduction
inrice yield, The rainfall pattern of the last len years
at Raipur indicates that the late duration varieties
are prone (o terminal drought almest every year;
medium duration varietics are prone to terminal
drought almost every second year, In this part of the
world late and medium duration varieties cover more
than 70 per cent area. Developing early duration
varicties is not a good option as these are prone 1o
damage by rain at maturity as well as the vield penalty
incurred due to the early maturity. There is atmost
need to develop drought tolerant lines suited to both
upland and rainfed

lowland situations, Rice is most susceptible
to yield reduction by water deficit during panicle
emergence and flowering and there is a need t©
screen genotvpes separately which are tolerant to
vegetative stage or anthesis stage. Recently QTL
mapping studies in rice revealed two important
results on the generic basis of quantitatively
inherited traits. First, identification of few QTLs each
having relatively large phenotypic effect and second,
the complex phenatype tend to show greater QTL %
I interaction, which makes marker-aided selection
(MAS) for QTL to genetic improvement of complex
trait difficult. Considering this aspect in view, a study

of identification and molecular mapping of QTLs for
panicle length in rice was undertaken.

MATERIAL AND METHODS

A population of 75 Double Haploid (DH)
lines derived from a cross between the irrigated
indica variely [RG64 and the upland faporica variety
Azncena (Guiderdoni ef afl. 1992) developed at IRRL
was used in the present investigation. IR64 is high
yielding improved semidwarf indica rice variety
suitable (o irrigated habitats, where as Azucenaisa
maore drought lolerant japorica rice variety.
Populations of 75 Double Haploid (1DH) lines were
srown in randomized complete block design with
twiy replications under two different environmental
conditions viz., |, Transplanted with water stress
[T} and 2. Transplanted with irrigated conditions
(T1). In both conditions, the seeds were sown in a
bed and seedlings were transplanted to 2 paddy Tield
31 days latter, with single plant hill"! spacedat 13 X
20 cm. Each plot included three lines with ten plants
per line. All normal packages of practices were
followed to raise a good crop, The drought condition
was imposed by stopping Irrigation at 30per cent
flowering stage. Observations were recorded in each
replication. The length of main panicle of each plant
was measured from the hase Lo the tip of panicle,
excluding awns, ifany, at the ime of harvesting. The
mean values over ten plants were considered for

I, Assistant Prof., Department of Agril. Botany, Dr. PDKV, Akola, 2. Assistant Profl, M.G. College of Agril.
Biotechnology, Manded and 3. Professor, School of Bloscience, PL Ravishankar Shukla Univ., Raipur (CG)
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analysis. The mean data for two replications under
transplanted with water stress, transplanted with
irrigated condition were analyzed for QTLs
identification. MAPMAKER /QTL 1.1 was used for
interval mapping (Locating the QTLs between
flanking melecular marker by maximum — likelihood
estimation) {Lander e al, 1987), and to estimate the
percentage of the total phenotypic variance
explained by each QTL. A threshold of LOD = 1.5
was used test” to claim the presence of a QTL.

RESULTS AND DISCUSSION

A total number of QTLs detected under
different environmental condition and different
season is presented in Fig 3. In general identified
QTL can be classified in two types, first type
represent major gene that affect quantitative traits,
which are detected with large LOD score (= 10). The
second types include most of QTL identified in rice,
which have relative small eftect. In this study, 2 QTLs
were 1dentified and had small phenotypic effect and

LOD score of <10 this is expected as a different
characters are under different genetic control and
depend on its complexity along with variable level
of QTL X E interaction. This is in agreement with the
Lieral, (1999) who reported that more than 80 per
cent of loci identified in rice are of this type, Number
of QTLs identified in this study has been reported
by other workers to be present on the same
chromosome, €.g. Subramaniam and Madhava
Menon (1973) and Yan et al. (1998a) reported the
(ITLs on same chromaosome for said traits. These
(TLs, which are common, stable and if their relative
contribution is also high can be the real candidate
for MAS and even the map based cloning (Fig. 3),
The difference in location of QTLs for various traits
may be because of different cross combination used
in this analysis, as the detection of QTL is based on
allelic differences between parental lines, different
population size, statistical threshold for detecting
putative loci, the number of markers used in the
analysis { Yano and Sasaki, 1997),
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Frequency distribution of DH lines

The field performance of double haploid
lines were graphically presented in Fig. 1.
Observations were recorded for panicle length traits
on five randomly selected plants in each plot of
individual genotypes, grown over two seasons and
two different environmental conditions under the
Randomized Compete Block Design with two
replications. The distribution of individual lines for
cach character was graphically plotted to assist the
symmetry and continuity of the distribution, The
graph of DH lines along with parents for each trait is
presented in Fig. 2. The segregation pattern did not
follow near normal distribution. Since the characters
studied in the present investigation are known to he
quantitative in nature. The skewed distribution of
many plant showing values close to zero was
expected in indica X faponica crosses, which
typically show high level of sterility, The population
cannot be classified into discrete classes, this
indicated the polygenic nature of inheritance
therefore its inheritance cannot be followed through
the simple Mendelian inheritance (Rao, 1953). The
perfect normal distribution can be distorted by
various factors like environmental interaction and
different types of gene ((TL) interactions. Far said
trait studied in the present investigation,
transgressive segregation was observed, thus the
2H population exhibited greater amount of variability
compared to parents Iig. 2. This also indicated that
both the parents differ for their allelic composition
for all the traits under study. Different types of gene
interactions have been reported by Rahman e af.,
1981.

TLs Analysis

QTL 13 segment of chromosome affecting
the trait, not necessarily a single locus. The idea of
using genetic markers to locate the individual
quantitative trait locus responsible for variation in
quantitative traits goes back nearly to the beginning
of modern genetics (Sax, 1923). Recent progress in
DMA markers and development of high density
molecular maps of rice (Causse ef af, 1994) has
allowed the localization of QTL and determination
of relative magnitudes of their effect on the trait in
Tice.




PEV Res. 1. Vol 33 (2):2009

Identification of QTLs for Panicle Length

For this character one QTL was identified
under water stress on chromosome number & with
LOD score of 1.6 between markers Pgi_2 - RG424
having negative additive effect and explained 1.1
per cent of phenotypic variation. However, under
frrigated condition one QTL was detected on
chromosome number 9 with LOD score of 2.2 between
marker RM667 — RGAS51 having positive additive
effect and explained 14.3 per cent of phenotypic
variation. Maheswaran ef ol,, (2000) reported the
)TLs for grain trait on chromosome # 4 and 6. The
difference in location of QTLs for various traits may
be because of different cross combination used, as
the detection of QTL is based on different criteria
c.o. allelic differences between parental lines,
different population size, statistical threshold for
detecting putative loci and the number of markers
used in the analysis (Yano and Sasaki, 1997).
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Performance of Onion Genotypes Under Akola Conditions

Y.D. Sonawane', N.D. Jogdande® and T.S. Deshmukh *

ABSTRACT
The presentinvestigation was conducted during the Rabi season of 2004-2005 at farmer’s field at Chandur,
Dist, Akola. An experiment was laid out in Randomized Block Design with ten genotypes and three replications,
The result revealed that, among the ten varieties of onion, the variety Akola Safed recorded maximum weight of
fresh bulb as well as cured bulh, diamater of bulb, total soluble solid (%) and marketable bulh yield per ha! under

Akola canditions.

Onien is one of the mast important bulbous
vegetable crops and it is commercially grown in India
from ancient times, In India, the present status of
enion production is 60,40 lakh tonnes with area 3.64
lakh bectare and average productivity is 105.57 g
ha'! and in Maharashtra the present status of onion
production is 10.2 Takh tonnes with area 92600 hectare
and average productivity is 121 g ha!. Maharashira
is leading onion growing state accounting for more
than 16 per cent area and 23 per cent production. In
Maharashtra Nashik, Jalgaon, Ahmednagar, Pune,
Sangli, Satara and Selapur are the major onion
growing districts. (Anonymous, 20068), Arca under
onion cultivation is also increasing day by day. Very
few varieties are available for cullivation in Vidarbha,
Hence listing of different genotypes under local
condition is essential for commercial cultivation of
oniof.

MATERIAL AND METHODS

The present investization was conducted
inrandomized block desizn with ten genotypes (viz.,
V -Lecal-1, V -Local-2, V-Local-3, V -Local-4, V -
Local-3, ¥ -Local-6, V,-Kalwan Local, V,-Chandur
Local, and varicties V -Akola Safed and Vo
Agrifound Light Red) replicated thrice during the
Rabi season of 2004-2005 on farmer’s field at Chandur,
Dist. Akala. The eight weeks old scedlings of uniform
height from the nursery beds were transplanted at a
distance of 10 cm x 10 em In the main field on flat
beds of size 3.0 x 1.5 m. Recommended package of
practices were followed during experimentation to
raise the crop successfully, The observations were
recorded at 15 days interval on various growth
parameters, yield and guality of onion bulb as
influenced by different genotypes. Growth
observation (viz., plant height (em), number of leaves
plant” and days required for harvesting) of the five

randomly selected plants from each plot were
recorded. After harvesting of the crop the post
harvest ebservations i.e. neck thickness and diameter
of bulb {cm), weight of fresh bulb and cured bulb
(&), total soluble solid content (%) and vield of
marketable, unmarketable bulbs, Unmarketable bolted
and twined bulbs number, weight and vield of plot!
were also recorded. The data were analyzed
statistically as per the standard procedure,

RESULTS AND DISCUSSION

The different observations recorded on
growth contributing characters (Table 1) during the
course of present investigation revealed that plant
height increased up to the stage 90 DAT. At the
stage of 15 10 60 DAT, the plant height was not
significantly influenced by the genotypes of onion.
However, at the stage of 75 and 90 DAT, there were
significant differences in respect of height of plant,
The maximum height of plant (69,93 cm) was
observed in the variety V| -Agrifound Light Red
while, it was minimum (58.93 em) in genotype V-
Kalwan Local. These result are in close agreement
with the findings of Jadhav e al. (1990), Makwana
ef al. {1999) and Mohanty ef al. (2000) at different
places with different varieties in onion crop. The
number of leaves plant™ (cm®} were not significantly
influenced by the genotypes of onion upto the 60
days stage aller transplanting and thereafter, it was
significantly influenced by the genatypes of onion
atthe stage of 75 and 90 DAT (Table 2}, The maximum
number of leaves plant! was recorded in genotype
¥ -Local-T (19.33) and minimum in the genotypes
W ,-Local-4 and V -local-6 (13.33). This might be due
to the different varietal character of enion, Similar
results were reported by Jadhav e of. (1990) and
Mohanty et af. (2002) under different climatic
conditions with different varieties of onion.

[. M.Sc. Student, 2. Head, Department of Horticulture, and 3, Ph, D, Schalar, Department of Agronomy, Dr,

POV, Akola
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The diameter, height, neck thickness,

weight of fresh and cured bulb and total soluble
solid content (%) of bulb were significantly
imfluenced by the senatypes of onion {Table 2). The
maximum diameter of bulb was recorded in the variety
W, -Akola Safed (6.23 cm). followed by the genotype
V_.-Local-3 (5.73 cm), whereas, the genotype V-
Local-d4 and varicty ¥ -Agrifound Light Red
recorded minimum diameter of bulb (3,13 cm) and
found to be at par with the genotypes V_-Kalwan
Local (3.20¢m), V -Chandur Local (5.43 em), V -Local-
6(5.46 cm)and V -Local-1 (5.50 cm). Signilicantly
maximum height of bulb was recorded in the
genotypes V_-Kalwan Local (4.76 cm) which was at
par with the genotype V -Local-3 (4.73 cm), while, it
was minimum in the genotype ¥V -Chandur Local (4.06
cm). This might be due to the different varietal
character of onion, Similar result using different
varieties of onion were reported by Jadhav et ol
{1990y and Mahanty er al. (2002}, The genotype V-
Local-2 recorded minimum neck thickness of bulb
(0,70 con). The differences in the neck thickness are
due to the different genotype character of onion.
These resulis are in close agreement with the linding
of Mohanty er @l (2000). The maximum weight of
fresh bulb was recorded in the variery V -Akola Safed
(109.33 g) while it was minimum in the genotype V-
Local-4 (77.33 g). As regard the weight of cured bulb
the variety V -Akola Safed recorded the maximum
{100.26 g} weight of cured bulb, however it was
minimum inthe genotype V -Local-4 (63.30 g). Similar
resulls were reported by Jadhay ef al. (1990). Total
soluble solid (%) of onion bulb was recordad
maximum in the variery ¥ -Akola Safed, followed by
the wariety V -Agrifound Light Red (9.63%),
whereas, it was minimum in the genotype ¥ -Local-4
7.96%), The average weight of bolted and twined

bulb was significantly maximum in the genotype V -
Local-3 (98.30 gand 87.20 ) and it was minimum in
the genotype ¥ -Local-2 (60.33 g and 73.90 g).
Significantly minimum number of bohed and twined
bulty was recarded in genotype V ,-Local-4 and variety
W ~Agrifound Light Red (both [831.50 bulb ha'}
that were at par with the genotype WV -Local-3
(2747.25 bulb ha''), V- Akola Safed (274725 bulb ha
",V -Local-1 (3663 bulb ha') and V_-Kalwan Local
{3663 bulb ha'). The maximum number of bolting
{2157 ha'') was recorded in the genotype V -Local-0
found to be at par with the genotype V -Local-3 (7326
bulb ha'). Similar result was reported by Bhamburkar

el af. (1986} The maximum twined bulb onion was
recorded in the genotype V,-Local-3 (824 1.73 bulb
ha''}which was followed by the genotype V_-Local-
2 {7326 bulb ha'). Similar results were recorded in
different varieties of onion by Jadhav er af. (1990},

The marketable and unmarketable bulb
vield plot! and per hectare of onion was significantly
influenced by the different genotypes of onion
{Table 3). The variety ¥ _-Akola Safed recorded the
maximum yield of marketable bulbs ha” (519.68 q
ha'') and found to be at par with the variety V -
Agritound Light Red (496.79 g ha'), and V,-Local-3
(484.42 q ha''} whereas, the genotype V -Local-2
produced minimum yvield of marketable bulb (286.62
g ha'). However, the variety V| -Agrifound Light
Red got minimum yield of unmarketable bulb (24.71
g ha'y which was at par with the genotype V -Local-
42838 ghayand V -Loacl-3 (30.21 g ha'), whereas
il was maximum in the genotype V -Local-2 (60.71 g
ha). From the result of present investigation, it was
clearly revealed that overall performance of all the
genotypes under study was satisfactory, All the
varieties produced yield more than 300 g ha™' except
V:—LcCaE—Z {286.62 q ha'). Similar results under
different set of climatic conditions as influenced by
the wvarieties of onion were reported by Jadhaw
et of (1990) and Mohanty e af,, (2002).
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Development of Power Operated Grass Cutter

8. I Thakare', A. A. Deogirikar’, A. N. Banwade’ and A. B, Bhinge'

ABSTRACT

A Power Operated grass cutter was developed in the Department of Farm Power and Maghinery, Dr Panjabrao
Deshmukh, Krishi Vidyapeeth, Akola. A petrol siarl, kerosene run, Honda make, 3.6 hp (1200 10 3600 rpm) engine was
used as prime mover. The cutting blade was operated at 1200 rpm and the forward speed was kept 2.3 kmvh with engine
thraugh V-belt znd pulley assembly. The machine could cut the grass of 1.5 mm average stem diameter at 52 mm height
from ground level with 0.0954 ha h' field capacity and 84.8 per cent field efficiency. The fuel consumption of the
machine was 0,66 lit h' (kerosenc) and 0.1 lith {petrol). The operational cost of the machine was caleulated to be Rs 247

day ' of 8 h.

[ndia is an agricultural country where most
of the population is engaged in the farming
accupation. Farmers put their intensive efforts for
the maximum returns from their field, which could be
achieved only by timely operation and proper
utilization of machinery, The most common problem
encountered by the farmers throughout the country
is control of weeds, The weeds interfere with the
agricultural operations, increase labour cost, add -
to the cultivation cost and reduce crop vield
{Anonymous, 2001). In India, farmers have to spend
a big share of cultivation cost on weed control using
manual methods. Labourers hired on per day basis
instead of area basis makes the operation lengthy,
Also these manual methods are time and labour
consuming, Keeping these facts in consideration,
an engine operated walking type grass cutler was
designed, developed and successfully tested in
field.

MATERIAL AND METHODS

A 30 cm diameter 'S shaped blade with two
sharp cutting edges was designed for the cutter,
Width of cut(is)can be used for interculture operation
in the row crops.

The available rotational speed at the engine
shaft was 1200 to 3600 rpm that could be changed
with the throttle provided on the engine. For maximum
torque at full throttle, the engine was operated at
2000 rpm and the cutting blade at 1200 rpm. The
speed reduction was achieved by designing V-belt
and pulley assembly (Khurmi, 1984). With this
rotational speed of blade, the peripheral speed of

the blade obtained was 18.85 m/s', which was in the
range of eritical speeds; this could reduce energy
required for cutting grass(Anonymous, 1977). From
same enging pulley, a drive was provided to the
ground wheel. A rcar wheel was designed so as to
steer o1 turn the grass cutter easily.

The grass curter (Fig 1) was tested on the
field of Cellege of Agril Engg and Technology, Dr
Panjabrao Deshmukh Krishi Vidyapeeth, Akola, The
standard procedure was followed to evaluate its
performance. It was operated at an average forward
speed of 2.5 km b the average moisture content,
diameter, height and cutting height above ground
level of grass was 1.42 mm, 850 mm and 55.3 mm
respectively, The performance of the cutter was
compared with other methods of grass cutting,

RESULTS AND DISCUSSION

The forward bending of the dwarf stems
{below 480mm height) which were not fully matured
and were yet green could not be cut dus to push
developed by implement and hence were escaped
from cutting unit, Similarly extra long grass (about
1500 mm) escaped from cutting unit,

1&2. Assistant Prof,, and 3 & 4. B. Teeh Students, Department of Farm Power Mechanery, Dr PDKY, Akaola
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Table 1 Operational costs for different grass cutting devices.

Grass Do Local  Maharashira Long Hand Power RC Dr
cutting Sickle Sickle handle held tiller Erass PDKY
devices slasher bush altached cutter Erass
cutter rotary cutter
cutter
Operational  [400 1050 980 728 47 435 273 242
cost, Rs ha'

Energy required for grass cutting with
developed grass cutter was 10.2 man-h (20 MJ),
which was lowest amongst other methods for grass
cutting
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The implement could cut the grass with
87.39 per cent cutting efficiency and 84.8 per cent
field efficiency when operated with 2.5 km h! forward
speed. The field performance index of the implement
calculated to be 85.98, which is quite acceptable.

As the engine was petrol start and kerosene
run, on average, petrol requirement was 0.1 lit b!
{1.04 lit ha') and kerosene was 0.66 lith™ {7 litha').
Its cost of operation was calculated to be Rs 30,25
W' (Rs 242 ha') considering wages of operator as
Rs 50 day!' of 8 h which was observed to be the
lowest compared to the other methods of grass
cutting (Table 1), The implement can save about 75
per cent of eost of cutting over manual method.

The implement worked satisfactorily,
ohserved most economical, time and labour saving
as compared to other local methods of grass cutting,
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Adoption Behaviour and Impact of Watershed Development
Programme on Tribals in Melghat Area

M. K. Rathod' and P. O. Ingle®

ABSTRACT

The study was conducted in Dharni tahsil of Melghat. From 20 selected watershed villages 300 Korka
tribals were interviewed, For the evaluation of watershed programmes, soil and water conservation practices
were ranked with the help of judges, Ranked score was caleulated and then converted into index. In the study area
of Melghat, majority of tribal respondents i.e. 73,00, 78.00 and 89.67 per cent had low level of knowledge,
maderate to highly favourable attitude and extremely low level of adoption of seil and water conservation
practices, respectively. After implementation of watershed development programmes, knowledge of Korku
tribals was increased by 107.60 per cent, but only 42.60 per cent increase in adoption of SWCPs was recorded.
Average increase in knowledge and adoption of Kerfu tribals about watershed practices in the area of NWDPRA

was comparatively more than the tribals of TWDP area.

Melghat is a scheduled area of Maharashtra
State and main residents of this area are Korku- a
Scheduled Tribe community. In Melghat area nearly
75 per cent population is tribals who are mainly
engaged in the rainfed agriculture. Average rainfall
of this area is 1000 to 1350 mm, which is erratic in
nature and unevenly distributed. Despite of
sufficient rainfall, Korku farmers are not able to
achiceve the required crop productivity because; they
are unable 1o use desired quantity of rain water as
they have very low level of knowledge about soil
and water conservation practices. Continuous soil
erosion since last several years have left the soils
poor. 1t needs to rehabilitate by conserving soil and
water for sustainable tribal agriculture. The govt,
made sincere efforts in this direction by implementing
the watershed development programmes in Melghat
area. Expecting the benefits of watershed
programmes, present study was emphasized on
adoption behaviour of tribal farmers about watershed
practices,

MATERIAL AND METHODS

The present study was conducted in Dharni
Panchayar Samiti of Melgat, District Amravati
(M.5.). From the locale of study, 20 watershed
villages were selected purposively on the basis of
maximum physical work done and maximuom
expenditure targets achieved and the overall

coverage of different activities, From all the selected
villages, 15 tribal farmers from each village were
randomly selected, In total, 300 tribal farmers were
selected and personally interviewed.

On the basis of judges’ response, soil and
water conservation practices were listed and ranked
according to the importance of practices. Then
weightage of individual of practice was determined
by using the formula developed by Dhanorkar (1998).
[t was then converted into knowledge and adoption
index.

RESULTS AND DISCUSSION
Distribution of respondents according to knowledge,
attitude and adoption about soil and water
conservation practices.

a) Extent of knowledge

It is observed that 67.28 per cent small
farmer respondents had low knowledge level about
soil and water conservation practices (Table 1). In
medium farmers group, majority of the respondents
{87.30%) had low level of knowledge. Similarly,
majority of the large farmer respondents i.e. 73.33
per cent had low level of knowledge about soil and
waler conservation practices recommended through
WDP. Land holding of respondents was significantly
associated with the extent of knowledge about
SWCPs {(X?= 10.81 significant at 0.05 level of
probability). ‘
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Table 1. Distribution of respondents according to extent of knowledge about seil and water conservation
practices
5. N. Knowledge level Respondents
Small farmers  Mediom farmers Large farmers Total
Mo Yo Mo, Yo Mo, Yo Mo, Yo

| Extremely low 10 06.17 M M.76 ] 10.67 21 07.00
2 Low 108 6728 35 8730 5 7333 219 7300
3 Medium 43 26.55 5 0794 12 16,00 ) 20,00

Total 162 100 a3 100 78 100 300 100

Mean 3293 2804 2779 3062

SE (m) + 0.83 (.53 049 51

X =10.80* Significant at 0.03 level of probability

A comparison between different land
holding farmer groups revealed that majority of the
respondents had low knowledge level. The findings
of ntodia ef. af., (1996) and Patil er. of, (2000) are
complementary 1o the present findings.

Only 20 per cent of the total respondents
had moderate knowledze level about SWC, The
probable reason was that the tribals of Melghat are
not much interested on their own in seeking
knowledge aboutl technology of SWCPs. Rathod
(1997 alse found the mediocre information seeking
bebaviour of tribal of Ramtek tahsil. Tribals didn’t
involve themselves in extension activities in this
regard. They are interested in only those activities,
which have been traditionally shaded. Pulamte and
Babu (1992) also reported that the tribals from

shifting cultivation had traditional knowledge and
practices and did not believe in modern technology.

) Attitude

It is seen from Tablz 2 that, most of the
small farmers (47.3 and 32.10%) were observed in
moderately favourable and moderately high
favourable attitude towards soil and warer
conservation, respectively. In medium farmers group,
41.27 per cent respondents were found in moderately
favourable category, followed by 39.68 per cent of
respondents in moderately high favourable category
of attitude. In large farmers group, increase
favourability in attitude towards SWCPs had been
observed. Relatively higher preportion of large
farmers (41.33 %) had relatively more favourable
attitude. Hence, it is concluded that Kok

Table 2. Distribution of respondents according to attitude towards soil and water conservation practices

S.N. Knowledgelevel

Respondents

Small farmers Medium farmers Large farmers Total
No. Yo Mo Y MNo. o No, Yo

| Unfavourable 06 37 o o] 1) 267 08 267
2 Less favourable 17 10.50 M 035 m m 21 70
3 Maoderately favourable K 153 H 4127 it 3067 126 4200
4 Moderately high favourable 52 32.10 25 3968 3l 4133 108 36,00
5 Highly favourable 0 6.17 08 12.7 19 2533 37 12,33

Total 162 100 63 100 75 100 30 100

Mean 4143 42.53 43.95 4229

SE{m)+ 022 0.32 052 020

Hi=25.036%% F=15.20%*
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respondents had moderate to highly favourable
attitude towards SWCPs, But, the need is to pursue
the tribal farmers for adoption of these practices.

To find out the variation in the attitude of
small, medium and large land holding farmers, the
analysis of variance (F test) was made. F value
(13.20) was found to be significant at | per cent level
of probability. It indicates that there was siznificant
difference in attitude of farmers with different land
holdings.

The mean value further indicated that
favourability of attitude was associated with the size
of land holding that means the farmers with large
holding had more favourable attitude towards
SWCPs as compared to the medium and small farmers.

Corroborating to the present findings,
Kapgate and Ingle (1990) and Kulkarni and Bhusare
(1990} observed favourable attitude of Gond tribals
and Dhanorkar (1998} has reported moderately
favourable attitude of tribals towards improved
agricultural practices.

c) Extentofadoption

Data in Table 3, points out that majority of
the respondents i.e, 85.80, 96.83 and 92.00 per cent,
among small, medium and large Korky respondents
respectively were found to be in extremely low
category of adoption of SWCPs. The plausible
reason behind it might be that the Korkn farmers
still believe and practice the indigenous technology
of soil and water conservation, Thus, although the
method may not be most scientific still then they
have been found using effective traditional practices
of soil and water conservation since long time which

are considered to be immaculate. Rao and Rao (1994),
Ingle and Kude (1997), Dhanorkar (1998) and Patil e
al., (2000} have reported extremely low level of
adoption of recommended practices among tribal
farmers, Their observations are complementary to
the present revelation.

Extremely low adoption of SWCPs of Korku
farmers was because, there was some fear in their
mind about watershed technology being executed
by the Agriculture Department. They were not so
eager to get information about watershed
development technology, because they didn’t have
proper knowledge about the advantages of new
recommended watershed technologies or their
traditional and conservative mind was not ready to
accept the merits of modemn technology of SWC,
Unsuccessful execution of watershed technologies
by the government agencies was also the reason of
their fear, which has demotivated the tribals in some
cases, Similar findings were reported by Nikhade 2,
al. {1995), Dhanorkar (1998) and Tidke (1998)

Impact of watershed development programmes on
knowledge and adoption of SWCPs on tribals

From Tahle 4, it is seen that, before the
programme mean knowledge index of small, medium
and large tribal respondents was around 25, which
has increased after the programme upto 112.24 per
centin case of small farmers, 97,19 per cent in marginal
and 106.29 per cent in large farmers, Mean adoption
index about soil and water conservation practices of
the respondents at the base year was just above
20, and afler programme it increased by 45.97, 34.76
and 41,88 per cent in case of small, medium and large
land holding groups, respectively. Naik and

Table3. Distribution of respondents according to extent adoption about soil and water conservation practices

and allied activities

S.N.  Adoption level Respondents
Small farmers Medium farmers Large farmers Total
Mo, U Mo. W Mo, % Mo, k)
I Extremely low 139 B5.80 &l 96.83 (i 02.00 89 B9AT
Low n 1420 ® 3.17 06 800 31 1033
3 Medium (£} 0 (14] 53] o0 1] 00 00
Total 162 100 a3 00 73 100 300 100
Mean 1027 798 8. 936
SE(m)+ 0.56 037 0.53 (135

X?=14.08 Significant at 0.01 level of probability
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Table 4. Impact of watershed development programme on knowledge and adoption of SWCPs on the tribals

5.N. Respondents Knowledge index % Change Adoption index % Change
Mean Mean
Before After Before After
| Small farmers 2584 5484 11224 2076 3030 4597
2 Medium farmers 25.78 50.84 97.19 2210 2978 3478
3 Large farmers 2598 5360 106.29 21.10 29.94 41,88
4 Total farmers 2587 5370 107.60 2132 3040 42.60

Jayaramaiah (1997) also found such increase in
adoption level of marginal, small and big farmers after
the implementation of WDP which made them aware
about watershed activities. The increase in adoption
was less than {ifty per cent (42,60%). Corroborating
1o the present findings Nikhade er. af (1995} and
Ingle and Kude (1997) have indicated similar
findings.

CONCLUSION

O the basis of the outcome it is concluded
that Korkn farmers had moderately high favourable
attitude toward watershed development activities.
Despite of that they had low level of knowledge and
had adopted few soil and water conservation
practices during watershed development
programmes. The project was able to bring
favourable impact among the tribals of Melghat. Due
to the implementation of WDP, information gaining
of Korku farmers about SWCPs was highly benefited,
but adoption was not increased to that extent.
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Effect of Mineral Supplementation on Macro-Micro Mineral
Profile in Goats

S.W. Mude', S.P. Waghmare?, 5.G. Mode?, AY, Kolte! and N. P. Babhulkar®

ABSTRACT
The present investigation was carried oul to evaluate the effect of mineral mixture on serum macro-micro
mineral profile in pregnant goats. The overall findings of the present study showed that the supplementation of
mineral mixture during advance stage of pregnancy in docs improved level of serum macro and micro mineral
profile and reduced post-parturient complications, Mineral mixture in diet of pregrant goat particularly during
Tast month of gestation is essential to optimize the productive and reproductive performance of daes.

The mineral requirements of goat are not
being met by the forages, which are grown on the
deficient soils and, therefore, need supplementation
of deficient minerals through mineral mixture in the
diet to meet the requirement for optimuin productive
and repreductive efficicncy in goats. Tn the present
experiment, the effect of mincral mixture was
evaluated on serum macro-micro mineral profile in
pregnant goats to overcome the reproductive
problems.

MATERIAL AND METHODS

Twenty pregnant does about 120 days of
gestation grazing on natural pasture and bushes
were selected. All the goats were subjected for serum
macro and micro mineral profile viz. calcium (Ca),
phosphorus (P, copper (Cu), iron (Fe), zine (Zn),
manganese (Mn) and divided into two equal groups.
First group (T 1) was maintained on natural pasture
without supplementation of mineral mixture as a

control group, Another group (T2) was supplemented
with mineral mixture (@ 15 g animal” once daily orally
upto 60 days before natural grazing. All the animals
under study were observed for post parturient
complications during kidding,

Macro-minerals viz. Ca, P were estimated
by using serum auto analyzer (Span Autochem 20113
and micro mineral profile viz. copper, iron, zinc,
manganese by using Atomic Absorption
Spectrometer { Varian, Specta 220) on 0 day (before
supplementation) and on 30" and 60" day post
supplementation. Data were analyzed by using
standard statistical procedure (Snedecor and
Cochran, 1994),

RESULTS AND DISCUSSION

The mean serum macro and micro mineral
profile in control and mineral supplemented group
at*0" day (before supplementation) and 309 & 60 day
of post supplementation is presented in Table 1.

Table 1 : Serum macro-micro mineral profile in mineral supplemented and non supplemented group.

Parameters Groups ‘7 day 30 day 60" day
Ca Tl 7114012 7004029 TAB+0.12
T2 7.06 +0.06 8.46+0.37 9.54+0.31
P Tl 3300006 327007 396015
T2 375+0.04 3442007 3.33%40.27
Zn Tl 0.57+0.05 108012 146014
7 D60+H0.06 1322015 .94-0.22
Cu Tl 0.83+0.01 0.79+0.08 0.59-+0.06
T2 0.89+0,05 1144003 1.05*+0,03
Fe T1 0596+0.04 1134009 L9122
T2 0.9540.06 158017 2414020
Mn Tl 0.0450.003 00680004 0.084-+0.007
12 (1L.046:+0.004 0.066=0.003 0.164-0.084

* indicates significant difference between different periods within the groups.
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The levels of serum calcium recorded in the
present study were lower as compared with the
normal serum calcium level documented by Dhok
(1999}, The findings of present study showed
deficiency of caleium in pregnant does. The
deficiency of caleium in pregnant does eould be
attributed to inadequate dietary source of Ca during
pregnancy.

It is apparent from the Table 1 that serum
Ca level persistently showed improvement in
supplemented group. This variation might be due to
availability of calcium through mineral mixiure
supplementation 1o this group during late pregnancy
and lactation in goats. Similar improvement in serum
calcium level was also observed by Bhoshale (20035)
after supplementation of mineral mixture during late
pregnancy and lactation,

The mean serum inorganic pliosphorus
level in pregnant does before initiation of treatment
were 3. 70+ 0.06 and 3.75 +0.04 mg/dl in control and
supplemented group, respectively indicating slightly
lower level of serum inorganic phosphorus in
pregnant does when compared with normal senum
inorganic phosphorus level stated by Prasad (1996),
Jain e, al, (20007% and Bhoshale (2005). The decrease
in serum inorganic phosphorus level in pregnancy
could be attributed 1o deficiency of phosphorus in
forage indicating need for supplementation of
phosphorus during late pregnancy in goats.
Bhoshale (2003) opined thal the demand of
phosphorus for fetal organogenesis in late gestation
and draining through milk during early lactation
might be the cause of low serum phosphorus level
during late pregnancy,

It is also evident from the Table 1 that the
mean serum inorganic phosphorus level of control
(3.96 + 0.15) and supplemented group (5.33 +02T)at
60" day were highly significant (P < 0.0} indicating
improvement in the level of serum inorganic
phasphorus in T2 group at the end of experiment.

The average serum zinc concentration in
pregnant does at ‘0" day (before supplementation)
wits .37 +0.03 and 0.60 + 0.06 ppm in control and
supplemented group, respectively. The serum levels
of zinc observed in this study were lower than those
reported by Jain ef af. (2000) and Bhoshale (2005).
These findings showed deficiency of zinc in
pregnant does. The lower zine concentration in

261

serum might be due to zine deficiency in soil of Akola
district as reported by Dhok (1999). It is suggested
that there is increase metabolic need of zine during
pregnancy  for normal development and growth of
ferus, because zine is thought to be involved in both
chondrogenesis and in caleification process. Thus,
Zine supplementation is must in zine deficient area.

The goats supplemented with minerals
showed persistent improvement in the level of zinc
on 60" day post supplemented as compared to
control group. Though, the difference is statistically
non-gignificant but higher level of serum zinc was
registered in the supplemented group (T2). The
findings of present investigation corroborate the
finding of Sarmah ef. @/, (2003) and Bhoshale (20035)
who also observed significant improvement in the
level of zinc concentration after supplementation of
mineral mixture in goats,

The mean copper level in serum of pregnant
does from control (0.83 + 0.01 ppm) and mineral
supplemented group (0.8% + 0.03 ppm) was slightly
lower at ‘0" day when compared with normal serum
copper tevel reported by Dhok (1999} and Jain ef.
al., (2000), The deficiency of copper during late
pregnancy might be due to its low content in pasture
or impairment in gut absorption by the excess of
other minerals . The copper deficiency leads to lower
conception rate and abortion between two and five
manths of pregnancy. Postnatal growth of kids
retarded in copper deficiency and their requirements
are not met unless supplemented (Goel, 1999).

Itis evident from the Table | that significant
difference (P<0.01) existed between 60™ day mean
serum copper level in control and supplemented
group showing significantly higher level of serum
copper in supplemented group than control group,

The seram levels of iron observed in
pregnant does were lower than those reported by
Bhoshale (2005), indicating deficiency of iron in
pregnant does. The deficiency of serum iron in
pregrant does might be due to its low content in
pasture or forage. The findings of the present study
are in agreement with findings of Dhok (1999) who
also observed iron deficiency in female goats of
Akela district.

in mineral supplemented group serum iron
level (2,41 + 0.20 ppm) was significantly (P<0.01)
higher as compared to control group (1.91 + 0,22
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ppm} at the end of experiment indicating significant
improvement in the level of serum iron, Similar
findings were also observed by Sarmah er. af, (2003).

The mean levels of serum manganese in
pregnant does before initiation of treatment were
0.045 + 0,002 and 0.046 + 0.004 ppm in control and
supplemented group, respectively. The mean serum
manganese levels of 60" day were 0,084 + 0,007 and
0.164 + 0,084 ppm in control and supplemented group,
respectively, which did not differ significantly .
Though, the difference is statistically non-
significant, s:pparémty higher level was observed in
mineral supplemented group as compared to control
group within the experimental period.

Post-parturient complications (such as
retention of placenta, mastitis, metritis, abortion, still
birth ete.) observed in does of control group were
higher than freatment group and can be attributed
to deficient intake of mutrients mainly macro and
micro mineral during late pregnancy in control growp.
The reduction m post-parturient complications in
supplemented group might be due to
supplementation of mineral mixture inlate pregnancy.

From the prezent study, it 15 concluded that
supplementation of mineral mixture during advance
stage of pregnancy in does improved the levels of
serum macro micro mineral profile and reduced the
post parturient complication during kidding.
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Research Note

Severity of Colletotrichum Blight in Piper longum

In Maharashtra, Pimpri (Piper on stem and berries of Piper longum. A survey was
longim) is cultivated in an area of 100-125 ha, In conducted around Akot and Anjangaon tahsils
Akola-Amravatl region farmers are cultivating a during August to December 2007, to know the

particular race of Piper longum L. Colletatrichum is incidence and intensity of Colletorrichum blight of
a major disease causing organism in Piper longum. Piper longum. Fifteen Pimpri fields were selecied
It attacks the leaves and berries, in leaves the from each tahsils and from cach fields, 15 plants were
infection is confined to leaf blade and may selected randomly for the observations viz; Average
occasionally extended to leaf sheath. Elliptical to Na. of leaves, branches and berries per vine and Per
oblong spots of variable size appears on both the cent disease incidence and intensity on leaves stem
surface of leaves but more on the upper surface. In and berry,

case of severe infection, most of leaves may dry up,
presenting a bad appearance in the field. In such
cases the loss may be more than 50 per cent
(Ramkrishnan, 1934). The pathogen is also observed

The infection of leaves was rated in 0-4
scale as given in Annual Report of All India Co-
ordinate Research Project on Betelvine (1988),

Table 1: Survey for Cofletotrichiuon blight incidence and intensity on leaves, stem and berry of Piper longum
in Akot tahsil

Plant part Leaves Stem or branches Berry or fruit
Average  Percent PDI AverageNo.of Percent P Average  Percent
Month No. of discase branches disease No.ofberry  disease
leaves/ vine incidence per vine incidence pervine  incidence
August 718 2642 2016 2177 1276 983 4354 337
September 19842 2739 2345 2481 1727 11.56 516 448
Octaber 238.14 24.56 1876 3326 1042 Q29 64.29 28
MNovember 24353 24,19 1754 3402 781 6.53 5887 235
Diecember 23284 2407 1629 3479 6.95 6,08 6749 293
Average 21741 2532 1920 2973 10.73 9.08 3715 326

Table2: Survey for Colletotrichum blight incidence and intensity on leaves, stem and berry of Piper
Iongrm in Anjangaon tahsil

Plant part Leaves Stem or branches Berry or fruit
Average  Percent  PIM AverageNo.of Percent  PDI Average  Per cent
Month No. of discase hranches disease No.of berry  discase
leaves/ vine incidence per vine incidence pervine incidence
August 12638 2482 2005 1805 10,78 759 3158 3
September 143.62 2712 2322 20.51 14.86 B4R 373 610
October 138.86 2341 1659 19.83 917 584 3448 2329
November 150,78 2296 [6.28 2246 724 467 41.12 340
December 154,14 211 1598 2287 6.40 428 4086 2.59
Average [42.75 2588 |842 2074 .69 o.17 3707 348
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Severity of Colletorrichum Blight in Piper longum

Foliar disease rating scale as under

Grade

0 No disease spot on leal

1 Trace (5% infected area of leaf or internodes
with maximum lesion)

Details

2 Moderate (6 to 10% infected area or internodes
with maximum lesion)

3 Severs (11 to 25% infected area or internodes
with maximum lesion)

4 Very severe (above 23% infected arca or

internodes with maximum lesion)

The survey was conducted during Kharif
2007, the data presented in table 1 showed that the
disease was noticed in second fort night of July in
Akot area and since then its severity was recorded
on manthly interval up to December 2007, In August
2007 the disease incidence o 26.42, 12.76 and 3.37
per cent was observed on leaves, branches and
berries respectively. Whereas the intensity of
disease was 20.16 and 9.83 per cent on leaves and
branches, respectively,

In September, maximum per cent discase
incidence and intensity was observed. [t was 27.39,
17.27 and 4.48 per cent on leaves, stems and berries
respectively, while disease intensity was 23.45 and
11.56 per cent on leaves and stems, respectively,
During Octaber to December, a declined trend was
noticed, In general, it is found that average number
of leaves, branches and berries on Fiper longum
was 217.41,29.73 and 57.15 and the dizease incidence
was 25.32, 10,73 and 3.26 per cent. On leaves and
branches per cent disease intensity was 19.20 and
9.08 per cent, respectively,

It is observed from the data presented
in table 2 that during the August, the incidence on
leaves, stems and berries were 24.82, 10.78 and 3.04
per cent respectively while on leaves and stems the
disease intensity was 20,05 and 7.59 per cent.

Maximum severity 27,12 per cent on Jeaves,
14,86 per cent on stem or branches and 6.10 per cent
on berries or fruits with the disease intensity 23.22
per cent on leaves and 8.48 per cent on stem or
branches during September. From October to
December months the per cent disease incidence
and intensity was comparatively less than the
recorded values in September 2007, The decreasing,
trend was observed from October to harvest of crop
as both incidence and intensity.

The average per cent disease incidence on
leaves, stemn and berry was 23.88, 9.69 and 3.48,
respectively and disease intensity was 18.42 and 6.17
per cent on leaves and stems, respectively,

From the above results, it is cleared that
the maximum disease incidence with maximum
intensity on leaves, stems and berries were observed
during September, From the QOctober onwards a
decreasing trend was noticed. Perhaps the reason is
maximurm relative humidity up to September 2007 and
then subsequent decrease from October onwards.

Alamn (2004) noticed that per cent disease
intensity of Collerarrichum blight ranges from 12 to
12.4 per cent. Suseela Bhai er af. (1988) and Naik e
al. {1990) also stated that disease development was
n between July to Seplember ranging 32 to 44 per
cenf, These observations regarding the disease
severity was found to be in concurrence with the
findings of the earlier workers.
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Identification of Urdbean Genotypes Resistant Against Disease
and Pests

Urdbean (Figna mungo 1. Hepper) is one
of the important grain legumes grown in the country,
In Maharashtra urdbean is grown during Kharif and
Swummer season. The area under crop is about 4.90
lakh hectares with an average production of about
1.97 metric tons having productivity level of 4.8 kg
ha''. (Anonymous, 2007). A number of factors are
responsible for low vield level, however, powdery
mildew is one of the most important biotic
constraints that adversely alfecting its productivity.
Urdbean crop is affected by more than 64 species of
insect pests (Lal, 1985). Among them whitefly
{Bemisia tabaci Genn.) has been reported to cause
losses ranging from 30 to 70 per cent particularly
spreading mungbean vellow mosaic virus (MYMV)
in Urdbean (Marimuthu es, all, 19813 key pests wiz,,
sucking pests, stem damage, defoliators and pod
borers are responsible for yield reduction.

In Maharashtra, Patel and Pate]l (1983)
reported losses caused by the pest complex of
urdbean to the tune of 10 million annun!,

For effective chemical control measures of
inscct pests and diseases like powdery mildew are
available but a few growers adopt them, It was,
therefore, considered worthwhile to identify the
sources of resistance against the major inscet pests
and powdery mildew disease.

Twenty nine germplasm along with check
were screened against powdery mildew. Each test
entry was sown in a plot of two rows of 5 meter
length with powdery mildew infector-cum-spreader
rows of highly susceptible check *Kopergaon-17 after
every test entries and replicated  twice in RBD
design. In addition, two rows of infector were planted
around the experimental plot. Dusting of spores mass
with severely infected plants was also done in
screening nursery to create epiphytotic conditions.
The disease intensity of powdery mildew was as per
the formula given by Mayee and Datar (1983).

The same promising genotypes of urdbean
were screened along with standard check TPU-4
against white flies, Bemisia tabaci Genn., jussids,
Ewmpoasca spp., pod borers, Helicoverpa armigera,
Spodaopiera litwra, Maruca restwlalis at Pulses
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Improvement Project, Mahatma Phule Krishi
Vidyapeeth, Rahuri ( Maharashtra) during Kharif
season 2006, The materials were sown in a two rows
of 4 m length in RBD having two replications and
recommended cultural practices were followed to
raise the crop under pesticide free conditions.

Observations to record the incidence of
white flies, Bemisia tabaci were taken on five
randomly sampled plants at 30 days after sowing ,
when the pest population was at its peak, Population
count of B. tabasi were taken with the help of split
eylindrical cone (60 cm height and 45 cm diameter}
which was made of wooden/ aluminum angle frame
and covered with black cloth on all sides except one
which was fitted with rectangular glass pane (283
cm % 383 cm) with bottom open. While taken
observation the glass pane side was kept facing the
sun, so that the flies could migrate to the screen.
Simultaneously, the number of jassids nymphs and
adults were also recorded on the glass screen, The
observations on pod damage due to pod borers were
recorded at harvest on five randomly sampled plants
by counting the total number of healthy and
damaged pods. From which per cent pod damage
was calculated.

Powdery mildew :

Among twenty-ning germplasm, twenty
cenotypes viz.,, TPL-4 (Check), Phule U-9228-11,
Phule U-4503-2, Phule U-9403-11-1, Phule 11-9417-3,
Phule 11-93503-3-1, Phule U-9708-6, Phule U-2003-2-
6-2-2, Phule U-2003-2-0-8-1, Phule U-2003-2-2-3-2,
Phule 11-2003-2-68-2, Phule U-2003-2-105-2, Phule
Math, AKU-18, TAU-1, TAU-2, TAU-4, TAU-57,
BDU-1, JU-86 did not show evidence of infection
and gave resistant reaction {up to 10 %) against
powdery mildew. Eight genotvpes showed
moderatelv resistant reaction for powdery mildew.
These resistant genotypes may be utilized as a donor
parents for powdery mildew.

Jassids:

. The dala on surviving pest population of
jassids showed that the jassids population among
the test entries fluctuated from 1.0 jassids 3
plants™ on Phule U -2003-2-0-81 1o 13.0 jassids 5




Identification of Urdbean Genotypes Resistant Against Disease and Pests

Table 1: Field reaction of urdbean entries against inscet pests and disease
SN Entries Pest population 5 plants”! % Pod Powdery
damage mildew
Jassids White fly
I TPU-4 (Check) 25 1.3 363 2.50
2 Phule U-0228-11 6.0 1.0 2138 10.00
3 Phule -9402-1 53 1.0 11.79 15.00
4 Phule U-2403-1 40 () 16.44 12.50
%] Phule 1U-2503-2 1.5 1.5 1279 750
6 Phule 1-9403-3 30 1.5 829 1625
£ Phule U-9403-11-1 10.5 0 10.50 500
8 Phule U-9417-3 &85 30 2345 10,00
Y Phule U-9503-3-1 a0 25 12.59 (.00
10 Phule U-9503-8 25 1.5 1184 2030
1 Phule U-9701-10 4.5 L5 14.25 12,50
12 Phule U-9708-6 3.5 L0 i 10.00
13 Phule U-2003-2.G-2-2 L5 20 10.84 625
14 Phule U-2003-2-0-8-1 1.0 1.0 638 625
15 Phule U-2003-2-1-10-3 20 25 18.32 1350
15 Phule U-2003-2-116-3 40 30 0.68 1875
17 Phule U-2003-2-2-31-2 35 20 10.08 7.50
18 Fhule U-2003-2-68-2 45 1.5 1285 750
19 Phule U-2003-2-105-2 4.3 3.3 13.04 1000
1 Phule Math 30 1.5 570 625
21 AKU-18 30 8.5 67l 625
z ARL-9904 10.0 05 23599 2500
i TAU-1 110 20 1053 875
2 TAU-2 130 65 776 7.50
23 TaU4 85 25 1269 873
i TAL-15 50 33 1003 1075
2 TALL-ST 6.0 30 1688 0.0
28 BDI-| 50 33 14.89 10:00
.t} JU-86 43 I5 1246 7.50
30 Kopergaon-1 - - - G080
Mean 517 2.28 12.19
SD+ 2.97 1.65 4.92

plants” on TAU -2 with the mean jassids population
of 5.17 + 2,97, The entries viz., Phule U- 2003-2-6-2-
2, Phule U-9708-6, Phule U-2003-2-1-10-3 found to
be minimum jassids population than check TRU-4.

White fly;

The white fly population fluctuated from
0.50 pest population 5 plants’ on AKU-9904 and
Phule U—9708-6 to 8.50 pest population 5 plants”
on AKU-18 with the mean pest population of 2.28 +
1.65. Five entries viz., AKU-2904, Phule U -9402-1,
Phule U-2003-2-0-81, Phule U -9708-6, Phule 11 -9228-
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I found to be minimum white fly pepulation than
check TPU-4.

Pod borer damage:
The pod damage due to different pod
borers among the test entries in between 3.63 per

cent in check TPU-4 to 23.99 per cent in AKU-0904
with the mean pod damage of 12.19 + 4.92 per cent.

‘Mone of the genotypes found less susceptible to

pod borer over check TPU-4. However, six
genotypes viz, AKU-18, TPU-4, Phole U-2003-2-3-
2-2, Phule U 2003-2-0-81, Phule Math, Phule U -
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9708-6 found to be significantly promising against
pod borers damage than mean pod damage
(12,19 %) and it was at par with it; of these, only one

genotypes Phule U-2003-2-0-8-1 was found to be
significantly promising against sucking pests as well
as pod borers in Urdbean.
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Efficacy of Some Chemical Insecticides Against Thrips and Whiteflies
on Cotton Through Seed Treatment and Stem Smearing Technique

Field efficacy of five systemic insecticides and Rao 2002). [n India the area under cotton crop

namely Thiamethoxam 70 WS, Imidacloprid 70 WS, during 2006-2007 wes 91,32 lakh ha. with a production
Acetamiprid 20 SP, Thicloprid 21.7 SC and of 27 bales and productivity 503 kg lintha'. However,
Monocrotophos 36 WSC was evaluated through Maharashtra state ocoupies an area of about 31,24
seed treatment and stem smearing technique against lakh has under cotton crop with the production of 55
thrips and whiteflies on cotton var. PRV - Rajat. The lakh bales and productivity of 299 kg lint ha' as
trizl was |aid out in Randomized Block Design with against Indias average productivity of 503 kg lint
ten treatments and three replications at experimental ha'.

ficld ofentomelogy Dr. PDKV, Akala, during Kharif
2006-07, the crop was sown on 1sth July and emerged
on 5" July. Results revealed that, the treatment
Thicloprid 21.78C (ST) proved most effective,
followed by Thicloprid 21,7 SC (58), Monocrotophos
36 WSO was most effective in lowering whitefly
population, followed by Thiamethoxam 70 WS (SS),
Imidacloprid 70 WS (S8), Imidacloprid 70 WS (ST)
and Acetamiprid 20 SP(ST). The highest vield was
recorded in the treatment with Thiamethoxam 70 WS,
followed by Acetamiprid 20 SP and Manocrotophos
I WSC,

Among the 25 pests reported on cotton, in
Maharashtra, the sucking pests especially, thrips,
“Thrips tabaet” and whiteflies, “Bemisia tabact”
attained the status of economically important.
Indiseriminate use of cenventional insecticides
through foliar applications posed several problems
on environment and non-target insects, Therefore
the present investigation was carried out to test the
efficacy of nitroguanidine analogue insecticides viz,
Imidacloprid. Thiamethoxam, Acetamiprid and
Thicloprid through seed dressing and stem smearing
against thrips and whiteflies .

Caotton is an important fibre and oil seed
crop of Indiaand contributing 173 rd of total foreign
exchange earning of the country, providing 65
percent of raw material to Textile Industry {Mayee

Ficld experiment was conducted in
Randomized Block Design with ten treatments and
three replications on the field of Department of
Entomology, Dr. PDRV, Akola during Kharif 2006 -
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Efficacy of Some Chemical Insecticides Against Thrips and Whiteflies on Cotton Throush Seed Treztment and Stem smearing Technigue

Treatments Average number of thrips and whiteflies/ 3 leaves/plant
T thiamethoxam 70 WS @& Sg k! LET6(3.42) 1.39(1.18)
T, Imidacloprid 70 WS @ 10 g kg 9.14(3.02) 142(1.19)
T, - Acetamiprid 20 SP @ 20 g kg 15.02(3.87) 1.44{1.20)
T, - Thicloprid 21.7SC @ 10 mlkg! TAG(2T3) 1.59(1.26)
T, - Thiamethoxam 70 WS 1:20 dilution, 14.03(3.74) 143(1.19)
T, - Imidacloprid 70 W5 1:20 dilution 10.38(3.22) 1.45(1.21)
T, - Acetamiprid 20 SP 1:20 dilution, 15.33(3.92) 1.48(1.22)
T, - Monocrotophos 36 WSC 111 dilution 9.12(3.02) 1.35(1.18)
T, - Thicloprid21.7 3C 1:20 dilution G.05(3.01) F57(1.25)
T, - Untreated control 14.32(3.78) 1.56(1.23)
‘F* Test Sig. NS
SE(m)+ 0.029 0.057
CDat 5% .08 0.16

2007. Thiamethoxam 70 WS, Imdiacloprid 70 WS,
Acetamiprid 20 SP, Thicloprid 21.7 S¢ and
Monocratophos 36 WEC were evaluated through
seed treatment and stem smearing technique for their
efficacy against thrips and whiteflies on cottan, var.
PEV-rajat,

Weekly observation were recorded on the
number of thrips and whiteflies from 7 10 77 and 35 1o
77 DAL respectively, by randomly selecting five
plants from each treatment plot. Three leaves cach
from top middle and bottom on canopy of selected
plants were observed for thrips and whiteflies count,
Seed treatment of test chemicals were undertaken
before sowing and stem smearing was done at 20
and 40 DAE, Data of all observations was
consolidated and subjected to statistical analysis for
interpretation of results.

Drata presented in table | shows that, seed
treatment of Thicloprid 21.7 Sc @ 10 ml kg™ was
recorded least population of thrips i.c. 7.46 plant!
and it was significantly superior over all other
treatments, Next effective treatment was thicloprid
21.78C, 1:20 dilution (88}, and being on par with
Monocrotophos 36 WSC 1.1 dilution (S8} and
Imidacloprid 70 WS, 10 g Kg" {ST) with thrips
population of 9.06, 3,12 and 9.14 plant, respectively.
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The trearment of Imidacloprid 70 WS @ 1:20
dilution was found next effective in reducing thrips
population followed by Thiamethoxam 70 WS @ 5g
kg! seed. Rest of the reatments did not showed
significant difference over untrealed control, The data
on whiteflies population in different treatments
presented in Table 1 was statistically non significant,
However, the trearment with Monocrotophos 36 WSC
1:1 dilution (88) recorded comparatively lower
whitefly incidence (1.35 plant} followed by
Thiamethoxam 70 WS Sg kg ' (ST}, Imidacloprid 70
WS, 10g Kg' (ST).

Thiamethoxam 70 WS @ 1:20 dilution,
Acetamiprid 20 SP (@ 20 g Kg' (ST), Imidacloprid 70
WS, 1:20 dilution, Acetamiprid 20 SF, 1:20 dilution,
Thicloprid 21.7 8C, 1:20 (88), untreated control and
Thicloprid 21.7 SC @10 ml kg

Allen ef. al, {1999) compared various
insecticides for control of thrips and found that
gaucho (0.2 ai acre'i) provided high level of control
of thrips,

Karakhantanal et. af, {2002) reported the
minimum number of leaf hopes and whiteflies ]_)I;m['I
upto 40 DAG in plots treated with oxydemeton methyl
25EC 1.50it ha' and Imidacloprid 70 WS @ 10 gl{g,'I
sead.
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Effect of Scheduling of Drip Irrigation and Polythene Mulches on Qkra

Okra (Abelmoscius exenfentus L. Moench)
is one of the most important vegetables grown in
India. Drip irrigation can save water upto 40 to 70
per cent as well az increase the crop production to
the extent of 20 to 100 per cent {Reddy and Reddy,
2003). becomes essential 1o give more concern for
scheduling of irrigation which will help to achieve
higher productivity, optimum use of water with better
irrigation efficiency Plastic mulches imvolyve
spreading of polythene sheet over soil surface to
conserve moisture, raise soil temperature and
minimize weed growth (Thiruvelavan, ef af, 2001).
The present investigation was, therefore, undertaken
to overcome the shortage of water in the late summer
season and lower temperatures in the month of Dec
- Jan.

The field experiment was conducted during
Rabi-hot weather season of 2006-2007 on lateritic
soils at College of Agriculture, Dapoli. The trial was
conducted in split plot design with three replications.
The main plot treatiments were irrigation scheduling
of drip irrigation while in sub plot mulch treatments
were accommuodated. The soil of the experimental
plot was clay loam in texture with 28.8 per cent field
capacity and 14.20 per cent wilting point valees, The
okra variety drka dnamika was sown on 130
December, 2006 with a spacing of 60 x 30 - 30, cm in
paired row pattern for drip irrigation and 45 x 30 cm
for check basin irrigation. The turbo-key drippers
with & discharge of 3.02 Iph at 0.6 kg-cov? operating
pressure were used. The crop was supplied with 7
tonnes of poultry manure with 150;50:50 kg N, P and
K ha'. Mitrogen was applied through urea in four
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equal splits at the time of sowing and 30, 60 and 90
DAS. For drip irrigation last three nitrogen doses
were given through irrigation system. For check basin
nitrogen doses were given as per recommendation.
In addition, 30 kg PO, and K, 0 ha'', supplied at the
time of sowing as a basal dose by band placement in
the form of single super phosphate and muriate of
potash, respectively, Before sowing, the treatment
wise mulches were spread in the field. The irigation
was scheduled alternate day based on pan
evaporation data.

The data on mean dry matter production
plant® at 30 DAS indicated that the reatment
combination T M, recorded significantly superior
mean dry matter production plant” over rest of the
treatment combinations and was at par with treatment
T,M,. While at 90 DAS the treatment combination
T M, recorded statistically superior mean dry matter
production plant® over rest of the treatment
combinations,

In case of okra fruit yield, the treatment
combination T M, recorded significantly superior
fruit yield than rest of the treatment combinations.
However, the former treatrment was at par with T_M,,
T M, TM, T.M,, T M, and T,M_. Transparent and
black polythene mulch was distinetly efficient in
raising the soil temperature as well as conserving
the soil moisture. Black polythene mulch showed
added benefit of efficient control of weeds in the
crop. The highest soil temperature recorded under
transparent, black polythene, straw mulch and
control was 29.2, 28 3, 26.9 and 26°C, respectively
during the momning hours, The temperature raised
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by transparent and black polythene over the control
was 3.2 and 2.3°C, respectively. The vields of okra
under higheravailability of soil moisture (as in case
of T, and T2) and transparent mulch and black
polythene mulch treatment and their combination
was higher due to raising of soil temperature and
conservation of soil meisture by reducing the
evaporation from soil surface, The transparent
polythene muleh also helped in reducing the attack
of sucking pest like white flies, thrips, aphids during
the initial stage of crop growth due to the reflection
of sunlight incident upon it It was also observed
that the black polythene attracted the aphids which
resulted in reduction of yields of okra in comparison
with the transparent polythene mulch, The treatment
T M, (Drip, 40 per cent of ET with transparent
polythene) reported statistically equal fruit yield of
okra due to efficient conservation of applied moisture
and raising the soil temperature and saved about 79
per cent of irrigation water over the check basin and
therehy recorded a highest field water use efficiency
{10.17 g ha'' cm).

The highest input cost of production of
okra was observed by treatment combination T M.,
which was associated with higher cost of black
polythene mulch and higher labour requirement for
check basin irrigation layout used. The higher cost
of black polythene was due to use of thicker film (24
micron) as against the 7 micron thickness in case of
transparent polythene. The thicker black polythene
was used to maintain -the opaqueness. The quantity
of transparent and hlack polythens ha* was 60 and
240 kg ha!, respectively. The treatment combination
TiMs reeorded the highest net profit of Rs.81,865
ha”, followed by the treatment combination T M_ of
Rs.69,522 ha' and T,M, of Rs.66,956 ha?’. The

highest B:C ratio of [.73 was recorded by treatment
combination TM,, followed by T,M, of 1.53.
Irrigation water supplied for okra crop during entire
growth period was 85.00,37.00, 30.00, 24.00 and 18.00
ha-cm for T, T, T,, T, and T, respectively. The water
saved in T,, T,, T, and Ts treatments over the check
basin was 57, 64, 71 and 79 per cent, respectively.
The highest water use efficiency (10.17 g ha'em)
was recorded in the treatment combination T,M,
(Drip, 40 % of E'T with transparent polythene}. The
wreatment T,M, (Drip, 40 per cent of ET with
transparent polythene) used 24,00 ha-cm of irrigation
water and saved about 79.00 per cent of irrigation
water in comparison with T M, and produced
statistically equal average fruit yicld of akra. The
irrigation water thus saved could be used to bring
the additional area under cultivation, thereby
increasing total productivity and water productivity
in the agriculture. Similar findings were reported by
Vankar (2004,

It could be concluded from the present
investigation that, under ample water availability for
getting the maximum yield, net profit and B:C ratio
from okra cultivation, the crop may be grown with
check basin irrigation as per recommendation (85
ha'* ¢cm) with transparent polythene with a water use
efficiency of 2.55 q ha'em. Under moderate
availability of irrigation water, okra may be grown
under drip irrigation scheduled at 100 per cent of ET
{36.94 ha'cm} with transparent polythene for
abtaining water use efficiency of 5.23 q ha'' em and
13:C ratio of 1.53. Under limited water availability, the
crop may be grown with drip and irrigation scheduled
at 40 per cent of ET (17.97 ha 'cm) with transparent
polythene. It has recorded the highest water use
efficiency of 10.17 g ha' em with B:C ratio of 1.47.
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Productivity and Quality Parameters of wheat as Influenced by
Organic and Inorganic Fertilization

To increase productivity as well as quality
of wheat , nutrient supply in a sustainable way is a
key factor . Organic agriculture is a holistic approach
based upon a set of process that lead (o sustainable
ecosystem , safe and nutritive food and social
justice. They offer the best possible means of
restoring and maintaining the productivity of soil .
Therefore, the present study was undertaken to
study the effect of organic and inorganic fertilizers
on productivity, quality, nutrient uptake and soil
fertility status after harvest of wheat .

A fleld experiment was carried out at Mission
School Block, Central Research Station, Dr. Panjabrag
Deshmuokh Krishi Vidyapeeth, Akola during Rabi
2006-07 in a randomized block design with ten
treatments replicated three times . The experiment was
laid down in clayey soil having pH 7.97, EC 0.52
dSm, low Available nitrogen 235.44 kg ha'!, very low
available phesphorus 19,80 kg ha' and medium
available potassium 240.80 kg ha''. The treatments
conzisted of T -125 per cent recommended N through
FYM (31.25 t ha'') + seed inoculation with
biofertilizers (i.e.Azotobacter + phosphate
solubilizing bacteria), T, - 100 per cent recommended
Nthrough FYM (25.00 t ha') + biofertilizers, T-125
per cent recommended N through vermicompast
(09,60 t ha') + biofertilizers, T -100 per cent
recommended N through Vermicompost (07.60 t
ha) + biofertilizers | T, - 125 per cent recommended
N through soybean straw (16.89 t ha') +
biofertilizers, T, - 100 per cent recommended N
through Soybean straw (13.51 tha' )+ biofertilizers
JT';-100 per cent recommended dose of fertilizer (RDF)
ie 100:50:30 kg N, PO, and KO ha', T, -75 per cent
RDF(ie 75:37.5:37.5 Kg N, P,O, and K Oha'), T, -
50 per cent RDF { 1.e. 50: 25:25 Kg N, PO, and KO
ha'y, T, - Absolute control . Hundred and 123 per
cent N through FYM, vermicompost and soybean
straw was quantified on the basis of their nitragen
content. Soybean straw was incorporated one month
before sowing with treatment of decomposing
culture , Plant aid soil samples were analyzed for
nutrient content by following standard methods
described by Jackson (1967} and Piper (1966). Plant
height was recorded at the time of harvesting
-Azotobacter and PSE culture was applied @ 20 g
kg seed before sowing. Available N in the soil

samples was determined by alkaline permanganate
method (Subbiah and Asija, 1956). To obtain protein
content in grain, nitrogen determined (by Kjeldhal‘s
method as described by Jackson, 1967) was
multiplied with the factor 5.70.Starch content in grain
was estimated as per the procedure described by
Sadashivan and Manikram (1997,

Highest plant height was recorded with
an application of 100 per cent RDF (T}, followed
by T, .Prasad er. al, (1991) observed that
application of RDF increase plant height. The
highest grain yield 36,81 g ha'' was recorded in T,
which was 209.32 per cent higher over control (T
10ie.11.90 q ha') and was at par with T, T,.T.and
T, . Likewise the highest straw vield (53.01 q ha')
was also noted in T, which was 203.08 per cent
highest than the straw vield recorded in Ty
(control). This was ascribed due to higher
availability of nutrients at right time through added
fertilizers. A significant increase in the uptake of
NPK was observed (Table 1) with an application
of 100 per cent RDF, followed by T_ and T, over
control. Similar findings in respect to uptake of
NPK were also reported by Singh er al.,
{2006).The sufficient supply of NPK from the
different sources was responsible for the
significantly higher N, P and K uptake in wheat
compared 1o control . The highest protein and
starch content of 12.19 and 64,25 per cent
respectively was noted in treatment T7 i.e. 100 per
cent RDF. Similar trend of effectiveness in protein
and starch content was reported by Anonymous
(2004} and Singh and Pathak (2003}, respectively.

Maximum decrease in pH and EC in soil
was observed with treatment T,.The results are in

- accordance with the findings of Basak er. al,
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{1990). The after harvest soil organic carbon and
available NPK status was remarkably increased
(Table 2) with incorporation of FYM, followed by
soybean straw and vermicompost along with
biofertilizers .1t was due to prevention of nutrients
from oxidation and leaching , increase in microbial
activity along with improvement in soil physical
and chemical properties and slow release of K by
FYM Similar findings were reported by Kachroo
and Dixit{ 2006).
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Correlation Coefficient Between Soil and Plant Parameters, Nutrient
Contents, Uptake, Grain and Straw Yield of Rice at Different
Growth Stages

Rice production of [ndia increased more
than four fold from about 20,58 million tones in 1930~
51 to about 127.60 million tones in 2000. The
comparison of productivity indicates that, all India
average productivity of rice is (2,96 1 ha').
pdaharashtra (1,63 tha') and Kenkan region (2.48 ¢
ha'!) is far below the world average (3.70 t ha''). These
figure indicate the increase in productivity which
can be attributed to the use of high yvielding varieties,
fertilizers, irrigation, etc., and the yicld potential of
rice crop need yet to be augmented which at present,
is in the region of 4 to & t ha'!, depending upon the
climatic condition and varieties selected. However,
behavior of applied nutrient content are modified in
field conditions leading to the losses due ta leaching
ar fixation. Soil properties are modified due to
submergence under rice cultivation and the nutrient
composition at the time of crop growth could not be
judged merely by sampling the soil before ar afier
the crops.
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An investigation entitled “Correlation
coelficient between soil and plant parameters,
nutrient contents, uptake, grain and straw yield of
rice at different growth stages.” was conducted at
the main farm of the department of Agronomy,
College of Agriculture, Dapoli in Kharif, 2000-2001.
The experiment was laid out in Factorial Randomized
Block Design comprising 27 treatments combinations
replicated two times. The experiment was conducted
on lateritic soil, acidic in nature, high organic carbon
content, high available N, low in available
phosphorous and awvailable potassium, The
relationship between rapid seil and plant tissue
Lesting analysis with parameters, nutrient content,
nutrient uptake and nutrient availability in soil and
with the grain and straw yields of rice along with
their interrelationships were studied by caleulating
cotrelation cocelTicients (Panse and Sukhatme, 1967).

it can be seen from table-1 that plant height
had significant positive relationship with the number
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Corelation Coefficient Between Soil and Plant Parameters, Nutrient Contents, Uptake, Grain and Straw Yield of Rice at Different Growth Stages

of tillers, number of leaves, dry matter production,
percent N PK content, K-tissue test, EC, available N
in soil, P-soil test, K-soil test and was dependent on
these parameters. The grain and straw yields of rice
have also shown positive and highly significant
relationship with plant height. Plant height also
indicated negative highly significant relationship
with pH. The numbers of tillers were positively
significantly related with number of leaves, P and K
content of plants, K-tissue test, available N, P-k-
soil test, grain and straw yield. Tripathi and Chaubey
{1996) found a highly positive significant relationship
between total numbers of tillers and grain yield.
Positive significant relationship of P and K — soil
test with available N and P, 0, by and large indicated
that these values are interdependent. Since under
submergence most of the nitrogen is in NH,+ forms
and its behavior of fixation and release is similar to
that of K such relationship between available N and
K — soil test,

From the data presented in Table 2 it could
be seen that the plant height of rice plant showed a
positive significant relationship with number of
tillers, number of leaves, number of panicles, DMPE,
N, P, and K content. P-tissue test, K-tissue test, EC,
organic carbon, available N, P-K-soil test and also
grain and straw yield. Highly positive significant
relationship between number of tillers and grain yield
was also reported by Tripathi and Chaubey (1996).
Soil and plant parameter like N and K content, k-
tissue test, available N, P-soil test, grain and straw
yield showed a highly significant correlation with
dry matter production (DMP). P content had positive
significant relationship with P-tissue test, EC, K-s01]

test, grain and straw yield, P-tissue test showed
positive significant relationship with available N,
availuble PO, P-soil test, Kesoil test and grain yield,

AT 90 DAT (Table 3) the tissue and soil
testing was not done as the crop was matured and
was harvested. At 90 DAT plant height, number of
tillers, number of leaves and number of panicles were
found to be highly and significantly related with each
other whereas, DMP was seen to be significantly
dependent upon plant height, number of leaves and
number of panicles. Percent N, P and K in straw
determings the plant parameters like plant height,
number of leaves and number of panicles were
significantly correlated with each other, The percent
N and P content straw were also seen to affect the
percent P and K content of straw, thereby indicating
existence of a particular N:K and P:K ratio in rice
straw ( Bhargava and Raghuopathi, 1993). The uptake
of N, P and K was observed Lo be significantly related
with plant height, number of tillers, number of
panicles, DMP, percent N,PK in straw, N percent in
grain and P percent,

In conclusion, it can be stated that the data
presented indicated fairly good relationship amongst
plant parameters, N,P,K content, M, P, K uptake, P
and K-tissue test values, P and K-soil test values
and grain and straw vields thereby indicating that
the data obtained are consistent with the existing
concepts of nutrient availability in the soil and plant
growth. Further, P and K- tissue test and P and K-
soil test values also correlated well with nutrient
content, uptake, plant growth and ultimate grain and
straw yields.
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Chemical Thinning of Nagpur Mandarin

Wagpur mandarin {Citrus reticulate Blanco)
is one of the remunerative commercial fruit crops of
Vidarbha region, Maharashtra state. Being a major
cash crop of this region, the arca under culvitation
has extended over 10.46 lakh hectares. For more
Monetory returns the growers use to keep the fruils
on trees as much as tree bears, Randhawa (1971)
reported that the tree when produced lare number of
fruits exhausted partially or completely and the
harvested fruits were small in size and poor in quality
in Nagpur mandarin. Thus, the roots are starved
tesulting into deterioration of tree health (Singh ef,
al., 1999}, The optimum number of fruits as per the
capacity of tree may help to achieve desired
exportable quality of fruits for which thinning 15
necessary. The mechanical fruit thinning is tedious,
more expensive and does not give desired objective.
Therefare, the attempts were made to thinout heavily
fruited trees of Mrig bahar by using grown
regulators. The experiment was conducted at
Regional Fruit Research Stationb, Katol during the
year 2003 to 2006 on heavily fruited fifteen vears
old Nagpus mandarin trees in randomized block
design with various treatments. Five replications and
two trees for each treatment were used. The foliar
application of ethrel {150, 200, 250 and 500 ppm) and

MAA (300,350 and 400 ppm) treatments were done
at pea size stage fruits and the observations were
recorded on total fruit drop, fruit and physico-
chemical parameters of the fruits at monthly interval
and the data obtained were statistically analysed.

The data presented in Table 1 revealed that,
the maximum fruit drop was noticed where NAA 400
ppm was spread (2738 fruits), followed by Ethrel 500
ppm spray (2522 fruits). This might be due to
production of ethylene which produces abscission
layer in fruit peduncle and finally fruit drops
(Ravindrakumar er. al., 1988). Brar e, af, (1992)
reported the effective thinning of fruits with 300 ppm
of ethephon applied one week after flowering in
Kinnow mandarin, supports the present
investigation.

Minimum number of fruits retained on tree
were recorded in treatment T7 (806 fruits) and T4
(844 fruits) respectively. The weight and diameter of
fiuits were found significantly increased in treatinent
T7 and T4 where the effectivethinning of Nagpur
mandarin fruits were occurred. Total soluble solids
acidity and per cent in fruits were not affected due
to the application of growth regulators, Josan and
Sharma (1987) support the present investigation.

Tahle 1. Total fruit drop, number of fruit retained, per cent fruit drop and physico-chemical analysis of fruit
as influenced by different growth regulators in Mrig bahar of Nagpur mandarin(Pooled mean)

S.N. Treatments Total No.of Fruit Fruit Fruit  TS55% Acidity TS5/
fruit fruits  drop%  weight diameter %  Acidity
drop retained (=) (cm) Ratio

T, Ethrel 150 ppm 1954 983 6.4 125.] 648 9.6 076 1263

T Ethrel 200 ppm 2244 937 704 130.] (.52 9.6 0.81 11.85

i Ethrel 250 ppm 2263 082 694 1352 0.64 7 (.82 11.83

T, Ethrel 300 ppm PAYS 844 74.5 148.8 (.88 9.8 0.80 1225

T, NAA 300 ppm 2051 913 690 1344 6.71 100 (.78 12.82

T,  NAA350ppm 2051 97 639 146.5 6,71 929 080 1237

T, NAA 400 ppm 2738 806 7712 153.8 685 99 076 13.03

T,  Control 1558 1517 S0.7 164 533 9.7 080 1212

SE(m)+ “ 83 25 22 0.10 02 00z 0.60
C.D. 5% 285 57 75 0.8 029 NS NS, N.S.

LITERATURE CITED

Brar,5.5,. PP.S. Minthas and G.S. Kundal, 1992,
Chemical thinning of Kinnow mandarin, Acta,
Heort,, 64:1300.

Josan,).5. and .M. Sharma, |987. Chemical thinning
of Wilking mandarin Indian 1. Hort, 44:172-176.

279

Randhawa.G. S., 1971, Use of plant growth regulator
and gibberellins in horticulture, ICAR pubr, New
Delhi.: 3847,

Ravindrakumar, Ranvirsing and K.K. Mishra, 1988.
Effect of growth regulator and urea spray on




Chemical Thinning of Nagpur Mandarin

the regulation of crop in lemon. Indian J. Horl.
435 (2): 162-66.

Singh, Parmpal; A.S.Dhattand |8, Randhawa, 1999,
Effect of fruit thinning on starch content in twig

Regional Fruit Research Station
Katol, Dist, Nagpur

*,
o

and root bark of Kinnow mandarin, Proc.
International Sym. on Citriculture held at Nagpur,
2327 Nov,, 1999 : 688-691,

V.R. Zade
V. P Pardey

2
o

Effect of Fertilizers on Content and Uptake of Primary Nutrients by
Rice in Konkan Region

Peculiarity of rice cultivation in
Konkan region is mainly its dependence upon
mansoon rains, Thus, rainfed rice is the most
important crop contributing towards the rice
production in Konkan region. Terse (1989) pointed
out that the large proportion of the lateritic soil from
south Konkan are low to medium in available
potassium status, whereas medium black soil from
North Konkan are medium to high in available K
status. Potassium deficiency limits the crop growth
to lesser extent than nitrogen and phosphorus but
the potassium removed by rice is always greater than
the uptake of any other nutrients including nitrogen
{Khanvilkar and Ramreke, 1993).

The majar nutrients required by rice
are nitrogen, phosphorus and potassium, Nitrogen
is considered as a “King pin™ in paddy fertilization
due to the almost universal response by the rice to
N application under mast of the physiological
conditions (Lindt, 1933). The present investigation
entittled * Effect of fertilizers on content and uptake
of primary nutrients by rice in Konkan region during
the year Kharif 2000-2001 on the main farm of
Agronomy, college of Agriculture, Dapoli, Distt,
Ratnagiri. The experiment was laid out Factorial
Randomized Block Design comprising 27 treatments
comparisons replicated two times. The soil of
experiment was lateritic, acidic in nature, high organic
carbon content, high available nitrogen but low in
available phosphorus and potassium. The
treatmentwise plant samples collected for dry matter
accumulation were used for determination of nutrient
content, viz, N, P and K, after recording the dry
weights, the samples were ground in Willey type
grinding machine and stored in plastic bags for
further analysis. The samples at 30, 60 and 90 days
after transplanting (DAT) were analysed for N, P
and K content and uptake by rice. Plant analysis,
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total nitrogen (microkjeldahl method), total P and K
deseribed by Tandon ([993).

The N content of the straw as affected by
various treatments {Table 1) indicated that the
content of nitrogen in straw was significantly
influenced by the application of N, except the N
content at 30 DAT and nitrogen content in grain,
The interaction N x K in straw was significant at 30
DAT and N K combination indicated maximum N
content which was significantly superior over N K,
N K and N K, but al par with remaining. Increase in
the dose of N from 0 to 50 kg ha' significantly
increased N content which was at par at N, level
(100 kg N ha"), (Anonymous 1976).

The data pertaining to the periodical P
concentration in rice plants as affected by various
treatments are presented in Table | indicated that P
concentration decreased with crop age, At 90 DAT,
F concentration was higher in grain as compared to
straw which indicated that the phosphorus is
mobilized from vegetative parts and got accumulated
in grains during ripening stages of crop arowth
(Kanwar, 1976). Progressive decline in P -
concentration with crop age in rice plant was reported
by Zheng and Xiao (1992), However, K, and K were
at par with cach other. N P, NP and NP, indicated
highest concentration of P at 60 DAT.

The potassium content of plants as affected
by fertilizers (Table 1) indicated that K content of
the slraw by and large decreased from 30 DAT to 90
DAT. The K content goes on decreasing after 60
DAT upto harvest (90 DAT) which may be attributed
to the dilution aftect. The fact that K accumulation
takes place more in straw than in grain indicated that
the straw is K accumulating zone of rice. P
application @ 50 kg P,0, ha' indicated significantly
higher K content over its application @ 0 and 25 kg
F,0, he'!. K application @ 25 and 50 kg K,Oha!
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Tablel:  Effectofapplication of ferfilizers on centent of nitrogen, phosphate and potassium in plants ofriee at 30,60 and 30 DAT
Treatment N P K%
Staw Straw Sty

HDAT ODAT MDAT Grain  30DAT  60DAT  90DAT Grain  JODAT  60DAT 90DAT  Grein
T,ONPK, 1T 16 08 L0 016 01 oM 020 e s 120 0B
T, MK 220 191 067 1246 14 13 ooy 021 222 186 142 17
T, NPK, 225 202 06 13 0§ w3 065 02 IR 19 18 0s
T, NFPEK 191 168 .60 121 016 013 o 022 Al 185 L5 018
T, NPK, 188 L& 0® 13 a7 0o o 02 27 1% LB o
T, NPK, 1% 18 0M 117 019 04 066 025 20 208 1B 0n
T,ONPK, 211 189 068 131 w7 ol 0ed 02 1m0 1m on
T, NPK, 1@ 18 0% L3 08 0 06+ 02 200 19 14 018
T, NPK. 2 L1 07 126 020 0 0k 02 200 13 18 08
T. MK, 2 211 08 13§ 0% 014 [EXE VR k) 220 203 163 RT3
T, NPK, 198 |74 1032} LEa 01w 015 005 023 205 208 183 01e
T, NPK, 205 245 081 130 Q9 013 006 03 230 209 18 0
T, NPK, 2W 212 oW I3 08 0B 005 02 18 185 1% 06
T, NPK,& o221 215 0M I3 s 01 e 0 27 2: 18 0P
T, NPK, 200 155 08 13 06 01 oM 02 212 200 1B on
T, NPK, 23 24 08 12 06 0I5 005 020 237 1m 18 on
T, NPK, 220 Ziz oM 13 08 05 005 023 235 1% 19 0N
T, NPK, 18 L7 06 120 020 o3 o5 03 22 212 18 08
T, NPK, 190 065 12 0l6 Ol 0@ 0; 225 18 1 0l
T, NPK, 2 1% oM 12 06 w2 oW om o ;o 28 181 018
T, NPK, 20 201 oM 13 07 i M 04 2@ 26 18 01
T, NPK, 2l 23 07 3% 01 oM Mo 020 22 22 18 05
T, NFK 213 214 075 137 018 0.0 g 021 225 208 168 018
T, NFPEK, im 205 (163 124 017 a4 00 024 152 &) 185 QI8
T, NPK, 197 180 06 121 06 0 0@ 02 20 1B 1% 08
T;ﬂ NFR 20 210 067 135 1% 014 0os 0 2 210 [ |
T,ONPK, 220 24 0§ 138 07 016 0 02 32 27 LB el
SE(m)+ 0024 023 G017 0023 GO0E [z 0002 o3 0035 0026 Oddw 0005
Chat 5% NS D068 D9 M8 NS (LG 0006 NS NS DT M NS
indicated K content of grain which was significantly uptake by rice grain significantly over its no

superior over K. The results of the present study
are in agreement with Pandey and Agarwal, 1991.
The uptake of nitrogen (Table 2) as aflected
by various treatment indicated that the increase in
the supply of N alone increased its availability to
plants and this together with the higher levels of P
and K could ensure inereased root growth and
consequently facilitate better absorption. The uptake
of nutrients is related to crop age of rice which
increases from tillering plase onwards and decrease
at harvest { Sobhana and Chandrasekharan, 1991). 1t
could be concluded that the application of N had
significant effect on N uptake, while PO, and K O
application and interaction effects between M x PN
x K, Px Kand N x P x K were not significant, The
Table 2 indicated that the N application @ 350 and
100 kg ha'' (N, and N,) was found to increase the P
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application (N ). However, N, and N, were at par
with each other, The interaction between N x P, which
was significant indicated that significantly highest
P uptake was observed in combination N P, P uptake
was also significantly influenced by K O application
and N x K interaction was observed to be significant.
This is probably due to the fact that under
submerged conditions solubilization of P is affected
and response to applied P is not found {(Kanwar,
19763, The interaction effects Nx PN x K, Px K and
N x P x K were not found to be significant for P
uptake by grain and total P uptake. Data presents in
Table 2 further revealed that more K accumulated in
straw than in grain. These ranges in agreement with
Wankhade and Pandrangi (1988b). The uptake of K
at 30 kg N ha'' was significantly higher as compared
to control. While, effect of application of PO, and
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Table 2: Effect of application of fertilizers on uptake of nitrogen, phosphorous and potassium (kg ha™) in plants

of rice

Treatment Nitrogen (kg hat) Phosphorus (kg ha') Fotassium (ke ha')

Grain Straw Total Grain Straw Total Grain Straw Total
Ui NP K, 2382 14.31 38.13 4.32 0.80 5.13 2.81 324 35.22
T, NPK, 3491 23.98 58.89 581 1.78 7.59 4.71 60.52 699
T, NPK, 3331 200,09 53.41 564 1.54 7.19 3.85 58.13 61.98
T, NPK, 2898 18.35 47,33 5.26 T.82 648 4,31 47.72 52.03
T, NPK, 3268 20,61 53,30 .08 1.14 £.22 4.1 50.97 5508
T, NPK, 2966 27.69 5735 6.33 224 8.57 4.31 64,75 69,06
T, NPK, 3487 23,37 58.24 5.58 1.48 706 452 6604 70.56
T, NPEK 2776 1717 44,93 5.40 1% 6.38 4.42 41,76 46,18
T, NEK, 3645 3046 66.91 6.36 233 869 520 72.63 7784
T, MNEEK, 3493 2632 61.25 AN 2.63 10,60 5.54 71.61 7716
T, MNEK, 47 27.07 [ 826 2.11 1038 6.83 7742 §4.25
T, NPX, 4ZI3 3295 75.10 7.45 243 9.89 50 78.51 A4.02
T, MNFK, 3787 2528 6315 6.21 170 792 4.51 6082 6533
T,, NPEEK, 399] 26,57 G848 6.30 1.43 7.73 510 67.53 72.63
T, N A 21.83 51.15 524 1,43 6.67 4,05 65,52 69.57
T, MNPK, 4353 35.59 77.80 704 2.19 9.28 5.77 §3.92 89.69
T,, MNPK, 3493 831 59.99 595 1.70 T.65 4.91 65.27 7018
T, MPK, 3912 26,17 65,29 8.14 1.65 0.09 6.19 6288 69.07
T, WNPK, 369 24,32 61,29 616 1.20 7.58 442 61.00 £5.92
T, MPK 3962 2649 66,11 7.19 |.43 8.62 388 64.79 T0.67
T, MPK 3962 24.08 63.70 7.14 .30 244 306 53.04 S8.10
T,, MNPK, 43533 28.81 74,14 6.57 |49 B.06 4.92 75.23 8015
T, NPK, 4020 28.07 68.27 616 |49 7.65 5.28 62.87 68,13
T, MNPK, 3768 25.62 63.30 7.29 2.03 0,32 5.46 7648 8193
T,y MNPK,  32la 26.55 58.71 5.84 |63 7.01 4.78 65,62 70,40
T, MNPE 4763 27.23 74.88 R.55 2.03 10.58 7.48 74,86 82,34
T, MNPK, 35102 0.2 R1.54 B3 2.2 10.58 7.02 86,13 93.15
SE{m)+ 1.824 1.244 2.922 0318 0.080 0384 0.253 3.282 3,492
CD (P=0.03) 5,298 N K B.490 0,925 0.231 1.114 0.734 9.335 Ik 144

KO and interaction between N x PN X K, Pr K and
N x Fx K was found to be not significant. The results
also indicated that rice plant absorb more K than N
and P and that the absorption of K occurred even at

the later stages of growth, The uptake was lowest at
tillering and gradually mereased to reach a maximum
at harvest,
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Simple, Broad, Coriander Leaf type Mutant in Kabuli Chickpea

Mormally, the leaves of cultivated chickpea
(Cicer arietinum 1..) are oddpinnate compound
bearing pairs of leaflets placed opposite or
subopposite; rarely as recorded by Howard ef al.
(19153 It is well known that several distinet
agricultural types exist in Cicer arietinum L. with
marked differences in colour, shape and sizes of their
leaves, flowers, pods and seeds {Argikar, 1952
Indian chickpea, however, has been [ound 1o be more
mutahle than any other cconomic crop plant and yet
new [ypes are occasionally evinced. Number of
spontaneous mutants in chickpea for different
morphological characters has been reported earlier,
available in the literature. Some of them are narrow
leaf (Ramanujam and Singh, 1945), mutant with
alternate leafler arrangement, giant type, long
branches, amutant with fascicular leaflets and bold
mutant (Argikar, 1952), mutant with open fower,
short bushy type, thick stemed (Dahiya er al., 1984}
and open and small leaf mutant (Pundir and Reddy,
1998). However, very liltle of this variation has been
utilized in plant breeding. An effort is made to describe
simple, broad leaved spontaneous mutant in
chickpea spotted in Kebu!i chickpea varicty *Firal®
during the course of plant breeding and testing work.

The simple, broad leaf with l}-‘[l:ical coriancder

. type (Fig. 1) is the peculiarity of present mutant.
The mutant plant has thus a distinet morphological
type. The length, breadih and leaf area (cm?) of
simple, broad coriander type mutant with parental

line and standard check and the morphological
features and characters of economic importance are
presented in table 1 & 2, respectively. The mutant
plant is erect growing measured about 23.70 inch in
height (range 45-71 c¢m) standing on a round main
stem about 9 mm in diameter which, at a height of
aboul 2 inch from ground level, divaricates into three
te four main branches on an average and several
secondary branches., The leaves are simple, broad
measuring about 32,5 x 14,2 mm without leaflets just
like coriander type, hence designated as *simple,
bread coriander type’ mutant, the another
distinguishing character. Thus, this mutant has
typically distinct appearance for its leal character
and can be easily identified as a distinct
morphological tvpe.

The mutant completed its 50 per cent
flowering in 65 to 70 days. The flower was normal,
white in colour with all the floral parts. Initially, many
flowers failed to set any pod even fifteen days after
flower initiation with the possibility of male sterility
or 50, but confirmed under 1 per cent K11 stain under
microscope showed full fertilinye. On an average,
mutant bears about 21 pods, each measuring 25 x 17
inm containing one seed having creamish white
colour. This type is late maturing, matures within
128 to 142 days. The cross compatibility between this
mutant and some normal types and their inheritance
needs to be investigated with more objectives.

Table 1; Leaf area (cm? plant™') of spontaneous coriander type mutant in kabuli chickpea,

Mutants/genotypes Length (mm) Breadth (mm)  Area (cm’)

Simple, broad coriander leaf Range 31.001034.00 140010 1480 4402105032
Mean = SE 32.5 £ 0,645 142 £0.189 46,15

Virat{Parental ling) Range 10,00 to 10.60 7.80109.40 T5.00t099.64
Mean = 5E 10.40 £0.141] B.80 £0.346 .15

PKV Kabuli-2(Standard check) Range 10.80t0 11.00 9.20109.60 1002010 103,68
Mean = SE 10.90 +£0.058 9.40 +0.082 1025

LITERATURE CITED

Argikar, G.P. 1952. Some unreported mutants in Creer
arietinum L., Indian J. Bot. Soc., 31:362-369,

Dahiya, B.8.; V. 8. Lather, 1. S. Solanki and Ram
Kumar, 1984, Useful spontaneous mutants in
chickpea, International. Chickpea News letter
k4T

283




Simple, Broad, Coriander Leaf type Mutant in Kabuli Chickpea

- (2o paepums)
oL £l 1 T el 6k sz01  punodwos seuutdppo 1 e o9 CNaEY Ad
§811 Zl S T 081 $09 §r6  punoduwos auudppo z CLs iy (aun pEuameg) e

addy sspusiios Jea| lapueLoa
921 ol Ll €T ST S§8Y crop ‘proaq ‘ajdung il oF e ‘peoag ‘ajduig
e ugd
pod  (mw)  (unwy gued  Susamopy SAPUBIG  Sayoueaq  {um)
Spads PP ISua)  spod % 05 {Jued wa) Lepuodas  Lwwnd Sy
QumEel  jooy ped  pod BURGIN] o) sdeqq BB JEI] ad &y jeay JO0p JooN el sadouldisiusngy
‘vadyarya

HNGEN] WHoaY3 paepurys pugau [uaaed © Juepnw ad4) sapurrroa *proaq dus Jo s13pveieys uwonosse pue jeaiSojoydiow duysmsunsig 'z aqeL

284



PKW Res. I Vol 33 (2) 2 2009

Fig.

Howard, A GL.C Howard and A.R.Khan, 1915, Some
varieties of Indian gram. Mem. Dep. Agric. Bot.
series, 70 213-235,

Ramanujam, 8. and H. Singh, 1945, Narrow leaf-
another mutation in gram, Indian J. Genet. PL
Breed., 3: 46-50,

Section of Agril. Botany,
College of Agriculture, Nagpur

J
e

mple, Broad, ¢ riander leaf type mutant in kabuli chickpea

Pundir, R. P 5. and GV, Reddy, 1998, Two new traits-
open and small leaf in chickpea (Cicer arietinum
L.}, Euphytica, 102 (3): 357-361.

N.H. Sable
Vandana Kalamkar

-
£

Performance of Bt Cotton Hybrids With Respect to Different Spacing
and Fertilizer Levels Under Rainfed Condition in Vidarbha

Cotton is an important commercial crop
grown in 9,14 m ha with production of 27.0 m bales
and contributes 30 per cent of foreign exchange
earning of the country (Anonymous, 2006). Cotton
is predominantly a major cash crop of (Kharif season
in Vidarbha region of Maharashtra. Cultivation of
cotton is well known for the excessive consumption
of pesticides for the management of insect pest. For
safe and sustainable agriculture the use of pesticides
should be reduced. Bt cotton hybrids which are
resistant to bollworm especially for Helicoverpa
armigera may play a Key role in reducing the
excessive consumption of pesticides for the control
of bollworm. Bt (Bacilfus thuringiensis) transgenic
cotton [ Gossypivm hirsutum L) is spreading rapidly
in Vidarbha region.

Among the various factors affecting the
productivity of cotton hybrids, plant population and
nutrienl requirement for every released Bt cotton
hybrid need to be evaluated to realize the maximum
yield potential of Bt cotton hybrids, Keeping this in
Wiew, a study was undertaken to find out the optimum
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fertilizer levels and spacings for new Bt cotton
hybrids

The field experiment was conducted at
Cotton Research Unit, Dr. PDKV, Akola during the
Kharifseason 2006-07. The experiment was laid out
in split plet design with two spacings (SI - 90 x 90
and 52 - 90 x 60 cm ) and three Bt cotton hybrids Fiz,
JKCH-99 Bt, JKCH- 666 Bt and Bunny Bt as main
plot treatments and two fertilizer levels FI-50:25;
25 (100% RDF), F2-62.5:31.25:31.25 N,P,0, and
K,0 Kg ha' (125 % RDF) as sub plot treatments,
replicated thrice. The experimental field was clayey
(61.2 % clay} in texture with low available nitrogen
(193.8 kg ha''), Phosphorous (14.2 kg ha') and high
available potassium (427 kg ha') with medium
organic carbon content (4.13 g kg''). The sowing
was undertaken in the last week of June. Half dose
of nitrogen and full dose of Phosphorous, Potassium
was applied at the time of sowing and remaining half
dose of nitrogen was applied at 30 DAE. Systemic
insecticides were used for the control of sucking
pest. Seed cotton yield and yield contributing
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Table 1: Seed cotton yield and yield attributes as influenced by various treatments.

Treatments Seed cotton yield No. of bolls Seed cotton Boll weight
{kg ha™) harvested plant'  yield plant”(g) (=)
I} Main Treatments a) Spacing (cm}
5 -90x90 (12345) 1145 2284 93.73 418
5,-90x60 (18518} 1216 1995 G840 338
S.E{m}+ 19.53 0.50 1.56 015
C.D.at5% 6153 1.55 482 0.56
by Cotton hybrids
V- JKCH 998t 936 2261 T1.57 3.00
W, -IKCH 6668t 1392 2262 96,03 426
W3 - Bunny Bt 212 18.96 75.59 409
SE. (m)+ B9 0.6l 1.81 018
C.D.at5% 7538 189 590 056
11y Sub treatment a)Fertilizer levels (N, P,O, & KO kg ha')
F,-50+25+25 (100 %RDF) 1111 2048 T6.01 371
F-62.3+31.25+31.25 (125% RDF) 1249 2231 8411 386
SE. (m)+ 16.75 .80 132 o1z
C.D.at3% 5163 N3 417 NS
CV.% 7.02 1601 6.93 13.55
Interaction Sig. Sig, Sig. NS

characters along with economics in terms of net
returns were studied.

Closer spacing of' 90 x 60 cm (8,) recorded

significantly higher seed cotton yield of Bt catton .

hybrids than wider spacing of 90 x 90 cm (S1). The
results was in accordance with the findings of Nehra
et al, (20047 and Buttar and Singh (2006}, However,
the reverse results were observed in respect of
number of bolls plant”, seed cotton yield plant! and
boll weight.

Bt cotton hybrid JKCH 666Bt produced
significantly higher seed cotton yield (14.85%) than
Bunny and JKCM 998t hybrids. Similarly, Bunny Bt
hybrid was Significantly superior 1o JKCM 99 Br
hybrid. Number of bolls plant™ was highest in JKCH
99 Bt hybrid being at par with JKCH 998t hybrid but
these both hybrids were significantly superior to
Bunny Bt hybrid. As regards to seed cotton yield

plant”!, JKCH 666 Bt hybrid recorded significantly
highest yield than TKCH 998t and Bunny Bt hybrid,
However, later two hybrids were at par with each
ather. Significantly higher ball weight was observed
in JKCH 666Bt and Bunny Bt than JKCH 998t
hybrid,

Application of 125 per cent RDF recorded
significantly higher seed cotton yield and seed
cotton yield per plant than RDF (S0+25+25 N, PO |
& K, 0 kg ha'). The similar results were also reported
by Raut er, af, (2003). However the number of bolls
per plant and boll weight did not influence
sighificantly due to fertilizer levels (100% RDF and
125% RDF)

From one year study it can be concluded
that new Bt cotton hybrids respond to 125 per cent
recommended dose of fertilizer with 90 x 60 cm
spacimg under rainfed condition,
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Constraints Perceived by the Members of Co-operative Milk
Producing Societies of Akola Tahasil

Agriculture, which is the backbone of
Indian economy. About 60 per cent of the population
is directly dependent on agricultural sector for their
livelihood. The population is increasing day by day
which is affecting the capita’ land holding of the
country. As a result, farmer faced the difficulty for
having maximum return from their piece of land,
However, 70 per cent of the land of the country is un
irrigated and it depends oo the natural rains.

Therefore it is a need of an hour for the
farming community of the country to look beyond
the agriculture. Farmers have to find out the ways
other than agriculture for obtaimimg the returns for
their socio-economical upliftment. Many subsidiary
businesses like poultry, fish farming, diary, honey
bees production, sericulture etc. are available,
Government is also providing the subsidies to the
farmers for establishing these kind of enterprises.
Among the various subsidiary business diarying and
farming forms the symbiosis kind of relationship with
each other. Milch animals require green fodder for
higher milk production while the Cow dung, FYM
are enhancing the crop production.

India, ranks tirst in milk production with
annual milk production of 100 million metric lones
during 2007-08. {Anonymous, 2008) Government is
giving subsidies to the farmers for the purchase of
milch animals, and also encouraged for establishment
ofthe co-operative milk societies at the rural area for
the ceonomic and social up liftment of the farmers
These co-operative societics are performing the
crucial role in economic up-liftment to the farmers,
The study was carried out with an aim to find out the
constraints perceived by the members in
development and progress of co-operative milk
producer’s socigties,
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Among the 168 villages of Akola tahasil of
Maharashtra State, there were 50 villages where milk
producer’s co-operative societies were established
as per the official record available at District Central
Co-operative Milk Society, Akola. When these 30
milk producers’ co-operative societies were visited
it was found that only 7 milk producers co-operative
societies were functioning while the remaining 43
co-operative societies were not working, Therefore
7 functioning co-operative societies were studied.

The lists of members of [unctioning co-
operative societies were obtained by personally
visiting the offices of societies. The data regarding
the constrains in development and progress of co-
operative milk societies were collected with the help
of scrutinized interview schedule prepared with more
emphasis on the objective under study from 10 per
cent members of each functioning and non
functioning milk co-operative societies by
personally interviewing with them. The responses
obtained from these members were grouped and thus
the data collected were analyzed for the statistical
testes like mean, percentage etc.

The members expressed various constrains
in proper functioning, progress and development of
co-operative milk societies. The various responses
obtained from the members of functioning and non-
functioning co-operative societies are tabulated in
Table 1.

Constraints perceived by the members of
functioning co-operative milk society:

Table 2 revealed that among the 10 per cent
studied members for the constraints maximum
number of the respondents (76.27%) were not
satisfied with the price per liter of milk offered by the
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Table 1: Constraints perceived by the members of co-operative milk societics.

Code list Constrains

A Milk producer co-operative society did not pay the bills in stipulated time.

B Rate of milk per liter provided by co-operative society was less than the private milk sector,

C No efforts made by society for production or supply of green fodder,

D Milk producers co-vperative society did not provide financial help with lower interest for purchase
of milch animals to the members.

E Milk producers co-uperative societies were not taking efforts for the care and management,

medicinal aid to milch animals to increase the milk production,

Table 2: Consiraints perceived the members of functioning co-operative milk societies,

SN, Name of co-operative milk socicty Total Number Constraints perceived
number of of survey A B C D E
members  members
I Rameshwar cooperative milk society, Malkapur hiY 9 4 7 3 3 2
2 (iopalKrishna,ceoperative milk society, Nimbhora 78 8 [+ 3 4 7 3
3 Sanl Gajanan. cooperative milk society, Umri a5 6 3 4 2 3 0
4 Bant Krupy, cooperative milk society, Kanchanpur #1 8 4 7 5 5 0
5 Shrikrishna cooperative milk saciety, Guddhi 73 7 5 6 2 4 4
6 Jai Shivaji cooperative milk society, Chikhalgaon 102 10 ] 8 6 & 2
7 Shri Datta cooperative milk socicty, Wani Rambhapur 112 11 7 8 5 6 2
Taotal 248 59 37 45 7 34 13

(62713 {7627 (45.76) (3762) (20.34)

co-operative milk producers society. This was the
major constraint behind the less milk collection at
co-operative milk producers soclety. Nearly 62,71 per
cent of the members were not satistied with the
payment structure for the collected milk at the
society, These members reported that the co-
operative societies should make the payment of bill
at regular interval to its members,

While 57.62 per centl of the respondents
opmion that co-operative societies should provide
financial help at lower interest rates for purchase of

milch animals to its members, These members
perceived that this will directly increase the milk
collection at the society. 45,76 and 20.34 per cent of
members expected the help for production and
supply of green fodder to milch animals of the
members, management medical aid to animals at an
regular interval from societies respectively,

Kalra et al. {1994) and Sohal e al, (1992)
alse noticed than the purchase price of the milk paid
by the private sector was more than that of the co-
operative societies,
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Mortality in Osmanabadi Goats in Vidarbha Region of Maharashtra

Low mortality rates among the goats are
often viewed as an indication of adaptability of a
particular breed to new environment. Further, the
mortality has considerable economic importance with
the intensification pattern on a goat farm indicates
the type of management, survivability and incidence
of diseases and/or ailments oceurring on a particuiar
goat farm. There is very little available information
on mortality of Osmanabadi goats in Vidarbha
region of Maharashira. Hence an attempt was made
to find out the prevalence of diseases and/or ailments
at this farm and also to find out the relation of
mortality with age, season and sex.

Data was collected from Osmanabadi Goat unit of
Krishi Vigyan Kendra, Central Institute for Cotton
Research, Nagpur, Maharashtra. for a period of nine
years from 1999 to 2007, The etiology of the dead
goats was confirmed on the basis of post mortem
examination at Veterinary Polyclinic, Nagpur under
the jurisdiction of Animal Husbandry Department of
Maharashtra The data was analyzed and certain
inferences were drawn.

Yearwise mortality pattern showed that
Jmaximum annual death rate was 1429 per cent each
during 1999 and 2003, followed by year 2004 ( 11.43
per cent) yvears 2003 and 2006 (8.37% ) and least {
5.71 %) during the year 2001 From this it is evident
that, the mortality amongst OQsmanabadi goats
varied significantly over the period eight years
between 1999 1o 2006 and it ranged between 5.71
percent to 14.29 per cent. Almost more or less similar
incidence of mortality were reported by Mehta
el of. 1995 (4.7 % In Sirohi goats); Tomer et ol 1997
(3.8 % in Sirghi goats ), Arun et ol 2000 (2.8 % in
Kutchi goats); and Arun ef. al, 2002 (4.3% in Kwrehi
goats. ). Whereas higher incidence of mortality were
repotted by Kanaujia ef /. 1985 (28 .3 %) in Beetal
and it's crosses . The effect of sex was clearly seen
on mortality. The cases of mortality outnumbered
the males.

As far as the season of mortality is
concerned, the cases of deaths due to respiratory
failure were observed during the winter months i.e.
December, January and February, The cases of death
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due o combined respiratory failure and bronchitis
were observed during winter months of December
and January. The cases of death due to combined
Asphyxia and internal haemorrhage were also
observed during winter months of December and
January, The cases of death due to pneumonia
accurred during winter month February. It is
imperative to mention here that during the winter
months i.e. December, January and February there is
fairly chilly weather in Vidarbha region and the
atmospheric temperature goes as low as 8° C which
might have resulted in Bronchitis and congestion
leading to Asphyxia respiratory failure of goats. It
was specifically observed that, maximum mortality
{63.10%) took place during winter months, This
finding is in close agreement with Arun ez af, (2002)
who also reported that highest mortality ( 55.4 %)
took place in Kutehi goats during winter months,
The mortality was lowest (10.53 %) in autumn and
summer and intermediate { 21.05 %) in rainy season.
During present study, no mortality was observed
during spring season but Arun ef al. (2002) have
reported 15.3 per cent mortality in Kutchi goats
during this seasen. This might be due to different
climatic conditions and location of studies,

As regards the cause of deaths is
concerned, maximum (26.32 %) deaths were due to
respiratory failure. The mortality caused due to
pneumonia was 15.79 per cent. Both these ailments
caused maximum mortality in winter season. This
finding is in tune with Mittal (1976) and Chawla
{1982). The mortality caused due to biting of
carniverous animals was 15.79 per cent, Combined
ailments Asphyxia and Internal haemorrhage caused
10.64 per cent of deaths. Whereas other ailments
viz. toxaemia due to cystitis, septicaemia, respiratory
failure and ruminal acidosis, pregnancy toxaemia and
hepatitis, bronchopneumonia ete. caused 5.26
per cent mortality each,

There was not a single case of mortality
during the months of March and April all over the
period of nine years. In the month of May in summer,
the mortality was due to combined infections viz,
respiratory [ailure and ruminal acidosis. The
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mortality due to biting of carnivorous animals
occurred during the months of May and August.
This might be due to the breeding season and
corresponding aggressive nature of these animals
during this period. The mortality due to biting of
creeping animals (serpents) occurred during the
months of August. This may be due to flooding of
burrows of serpents during the month of August
with rain water which force them to come out, The
moralily due to pregnancy toxaemia and hepatitis
occurred during the month of September, The
mortality due to toxaemia due to cystitis and
septicaemia occurred during the month of October,
There was not a single case of mortality during the
menth of November all over the period of nine vears.
This might be attributed to pleasant (neither cool
nor hot) weather during this month.

[t can be concluded from the present
investigation that the kids should be protected from
chilly weather during winter months so as to check
their mortality from various ailments viz, pneumonia,
bronchopneumonia ete. and respiratory failureetc.
Proper housing should be provided to them proper
housing should be provided to them Further the
management of goals should be sound,

The effect of sex was clearly seen on
martality. The cases of mortality cutnumbered the
males. Out of total mortality, mortality in females was
observed to be 73.68 per cent whereas in males it
was 26.32 per cent. All the kids which died were
below three months of their age. This finding is in
agreement with Mittal (1976) who reported that about
70 per cent kids died below three months of age in
Barbari and Jamunapari breed,
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Efficacy of Autogenous Vaccine Against Subclinical Mastitis in Cows
with Relation to Milk Biochemical Profile

The subclinical mastitis is milder but most
dangerous form which is characterized by
biochemical alternations in milk. Autogenous
vaccines have been proved effective in the treatment
{Hwang e, al., 2000) and prophylaxis (Mellenberger,
9773 of mastitis. The present investigation was
undertaken to evaluate the therapeutic efficacy of
autogenous vaccine in restoring altered milk
biochemical profile is SCM,

Cross bred cow { 12) in mid lactation positive
for SCM by Modified California Mastitis Test
(MCMT) were randomly divided into two equal
groups having 6 cows cach. One group was kept as
untreated control (T ), Group T, comprising 6
affected guarters was treated with autogenous
vaccine prepared from the Sraphyvlococcus
arganisms isolated from milk of respective cow @ 5
ml subcutaneously on alternate day for 15 days. One
group of & apparently healthy cows free from SCM
was also kept as normal healthy control (T,). The
milk samples were collected from all the cows an day
0,3, 7, 10and |5 post treatment for estimation of pil
(digital pH meter(), sodium and potassivm (Roy and
Sen, 19913, chloride (Shoenficld, 1956), lactose (Roy
and Sen, 1991). The data oblained were analyzed as
per the method described by Snedcor and Cochran
{1989).

Out of the 16 SCM affected quarters, 6
{37.5%) quarters recovered within 15 days of

treatment with autogenous vaccine. The average
values for pH, sodium, potassium, lactose, chloride
and total protein in milk ranged between 6.53 + 0.02
t06.57 +0.02,55.57 +2.26 to 60184 + 1.18 mg dl',
137.72 +4.36 10 14011 + 1.539 me dl”, 4.28+0.15 to
433+031gmdl’, 10869+ 1.61 10 112.17+1.82 mg
dI and 2.89 + 0.03 10 2,92 + 0,03 gm dl*', respectively
in normal healthy group T,. Tn subclinical mastitic
cows sodivm (6,75 + 0,02 t0 6,79 +0.02 md"), chloride
(173.22 + 5810 175,13 + 3.96 mg di') and total protein
(377 + 0,04 to 3.96 + 0.07 mg dl"') significantly
ingcreased and potassium (128,83 + 1340 13151 +
1,25 mg dI') and lactose (3.66 +0.06 10 3,68+ 0.05 mg
dl') decreased significantly as compared to normal
healthy group (Waghmare er. al., 2002). After
treatinent with autogenous vaccine, the pH, sodium
and chloride were significantly decreased and
potassium and lactose increased but the
improvement was not sufficient enough to bring the
milk biochemical profile to normal after treatment.

The results indicated the partial efficacy of
autogenous vaccine in restoring the altered milk
biochemical parameters, due to elevation of serum
antibodies which opsonization of
microorganism and thus enhance phagocytic activity
of PMN, which subsequently reduced the udder
inflammation and reversed the increased
permeability of the blood capillaries (Hwang et. al.,
2000),

cause
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Effect of Lead Acetate on Organ Weights of Broilers Administered at
Different Dose Levels

The present investigations were carried out in the
Department of Veterinary Pathalogy, PGIVAS, Akola.
Seventy five, day old broiler chicks (Hubb, C & M
Farming Lid. Raipur) were randomly divided into
three groups, each group thus comprising 23 birds,
Group [ (control) birds were given commercial diet
with normal drinking water while group 1l and 111
birds were given commercial diet with lead acetate at
dose level ol'250 ppm and 400 ppm in drinking water
respectively for a period of 2 to 6" week. Six birds
from each group were sacrificed at the end of 6th
week, After gross pathological examinations, carcass
and organ weights of liver, lungs, heart, kidneys,
thymus and bursa of fabricius were recorded using
digital monopan balanee (Electro Tech, Mumbai) to
study the effect of lead toxicity on argan weights.
Average absolute organ weight, crgan body weight
ratio was calculated by using following formula
(Sinha, 1998).

Crgan weight (2) x 100
Organ body weight ratio = -=ses e oo

Carcass weight (g)

Statistical analysis of data was carried out
as per method described by Snedecor and Cochran
{1994), Average absolute organ weight and body
weight ratio are given in Table 1. Data analyzed
statistically indicated non significant mean variation
in absolute and body weight ratio of liver, lungs,

bieart and kidneys. Present abservations of non
significant influence of lead treated on organ weight
ratio of birds are in agreement with those reported
by Morgan er af (1975), Stone ef af (1977) and
Shakoor ef af (2000),

Significant reduction in average absolute
thymus and thymus-body weight ratio was observed
due to lead acetate in present study. Similar findings
of lower thymus weights were reported by Youssef
efaf (1996) in broilers given lead acetate, This lower
weight of thymus in treatment group birds could be
possible dircet toxic effect of lead on thymus causing
depletion of lymphoid cells.

Mean values of absolute and body weight
ratio of bursa fabricius was significantly higher in
group | than values in both treatment group birds.
Similar findings of significant decrease in bursal
weights in lead treated group birds were reported by
Youssef ef af (1996). In contrast to these findings
Morgan et af (1975) reported non significant
differences in relative weights of bursa in Japanese
fed lead acetate at 500 ppm and 1000 ppm levels.

The lower bursal weights in lead acetate
treatment group birds could be possible due to toxic
effect of lead on avian lymphocytes causing
apoptosis and decrease in their number in bursal
follicles (Shukla et af 20047,
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Indigenous Traditional Knowledge for Treatment of Goats in Vidarbha
Region of Maharashtra

Indian agriculture has a very old history
dating back to Neolithic age of 7500-6500 B.C. Ethno
Farming system({EFS) refers to a system adopted in
4 society to maintain their livelihood on sustainable
basis with least possible damage to the narure and
still being practiced by the Indian farmers
{Sardana,2001).Anima) husbandry has been a
supplementary business to agriculture and is
providing employment to 2/3 population in arid
region .Livestock farming by its very nature offers a
scope for commercialization and has been reco enized
as an instrument for drought proofing (Rohilla and
Mathur,2003). Grenier defines Indigineous traditional
knowledge (ITK) as the unigue, traditional and local
knowledge existing within and developed around
specific conditions of women and men indigineous
to a particular geographic area, ITK is used at the
local level by communities in developing countries
as the basis for decision making pertaining to food
security, human and animal health, education, natural
resource management and other vital activities
(Anonymous,2002). However the use of ITK's have
been discouraged with the introduction of allopathic
and homeopathic medicines (Rohilla er

al., 1999).Considering the importance of ITK involved _

in the animal husbandry and health management
practices (Kumar et al, 1998, Gupta et al, 2000,
Singh er. al ,2001), an attempt has been made to
collect and compile the information on this important
aspect. A survey was conducted in Nagpur district
lo assess ethnoveterinary practices employed by
the farmers to treat their livestock against various
ailments and the findings are narrated underneath,

A ground mixture of Pimpali Sg, Jeera i.e.
Cuminseed ( Cuminum cyminum ) 15 2, Sunth i.e,
dricd ginger ( Zinziber officinale) 20 2, Chitrak
(Plumbago zeplanica) Sg.0wa ie. Ajwain ( Thymus
vaelgaris Linn, ) 20 g, Kale mire i.e. black pepper (Piper
nigrum}s g, Wavding ( Embelia rébes) 10 g and Hirda
(Terminalia chebula) 20 g is prepared and fed @20
to 30 g head™ day"' to the animal suffering from Calic
i.e, Stomach ache,

A ground mixture of Hirda (Terminalia
chebula) 30 g, Aonla( Phvllanthus embelica) 20 g,
Murudsheng (Helicteres isora) 15 £, Erandale-tel
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i.e. oil extracted from caster { Ricinus communis L, }
20 ml and Sonamukhi leaves 15 g is prepared and
fed (@ 20 to 30 g head 'day”' to the animal suffering
from constipation.

A ground mixture of Owa i.e. Ajwain
( Thymus vulgaris Linn. ) 20 g, Corivonder seed i.c.
Dhaniva( Coriandrum sativam Linn) 10 g,
Cuminseed { Cuminum cyminum ) 15 g, Coarse anise
1.e. Badi saunf(Foeniculum vulgare) 10 g, turmeric
15 g and Kalanamak i.¢, black salt 30 g is prepared
and fed @ 20 to 30 g head" day"! to the animal
suffering from bloat.

Amixture of Aonlal Phyllantfus embelica)
20 g, Owai.e. Ajwain ( Thymus valgaris Linn.} 20 g,
Chitrak (Plumbago zevlanica) Sg, Pimpali (Piper
longum ) 5 g, Sunth i.e, dried ginger( Zinziber
officinale) 10 g, Hirda { Terminalia chebula)ls g,
Kalanamak i.e. black salt 25 g, Jira i.e. Cuminseed
(Cuminum cyminum ) 15 g fed along with some
quantity of Gur i.e. crude sugar is prepared and it is
fed to the animal suffering from Anorexiai.c.Loss of
appetite @ 2010 30 g head ' day',. A mixture of Bel
{ Aegle marmelas) 20 g, rind of Dalimb i.e,
pomegranate fruil (Purica granatum) 20 g, Kuda 30
g, Deshi babul dink i.e. gond i.c. dried form of
secretion from Acasia nilotica 25 g and katha i.c.
catechu from Khair (dcasia catechu) 5 g is prepared
and it is fied to the animal suffering from diarrhea @
20 to 30 ghead"' day™,

A paste made up of haldi i.e. Turmeric
(Curcuma longa) 15 g, Korphad { Aloe vera) 5 g,
Jesthamadh i.e. Mulethi (Glyeyrrhiza glabra) 8 &,
Arjunstick i.e. rind of arjun tree ( Terminalia arfuna),
Katha i.e. catechu from Khair (4casia catechu) 2 g,
Tulsi (Qcimum sanctum)s g, Jakhamjodi 5§ g,
Kadulimb tel (i.e. oil of dzatirachta indica) 4 ml and
gery 50 gis prepared and a little of this mixture s
applied on the inner side of mouth of ailing animals,

For respiratory disorders such as corrhiza,
cold, cough, a mixture of Adulsa (Adhatoda vasica )
30 gblack pepper ( Piper nigrum)10 g, Tulsi (Ocimum
sancium )} 20 g, Sunth i.e. dried ginger( Zinziber
officinale) 10 g, Kasni 20 g and kantakari i.e. Bhuibal
(Sida humilis ) 10 g is prepared and is fed to the
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ailing animals @ 20 to 30 g head™' day”'. Apart from
this remedy, a mixture of Kapur i.c. camphor 4g,
Pudina { Mimosa pudica) 5 g, Nilgiri Tel i.e. Oil of
Eucalyptus 20 ml is prepared and 10 drops of this
mixture are added to water boiling in a narrow
mouthed vessel and the ailing animal is assisted to
inhale the medicated fumes/vapors coming out of
the snout of the vessel, These medicated fumes/
vapors have a soothing effect on the respiratory
tract of ailing animal.

A powder of Korphad { Alee vera ) 20 g,
Hirabol ( Balsamodendron myerha) 10 g, Ulatkambal
9-10 g, leaves , bamboo { Dendrocalanus strictus)
20 g, Ashok (Saraca frdica) ) 20 g, Gokharu (Tribubus
terrestris) 15 g and tagar 5 g is fed to the animal
suffering from anestrus condition(@ 20 to 30 g.

A powder of kamalbi { i.c. Seed of lotus),
Shinghada (Trapa bispinosa) | a fruit grown in water]
and Putrajiva (Putrajiva roxburghi rghii) 23 g each
is given is prepared and fed to the ailing doe @ 20 g
head" day” from the day of insemination upto a
period of two months.

A powder of kalonji ie. seed of onion
(Alinm cepa) 20 g, roots of kallawi (Gloriasa
superba ) 15 g, eshwari (dristlochia indica) 20 g,
harmal (Peganum harmala) 10 g, tamb (Claviceps

purpurea) 10 g, rind of cotton root (Gessypium spp.)
15 g and satapa { Ruta graveolens)10 g is prepared
and fed to the animal suffering from anestrus
condition(@ 30 10 40 g.

For controlling skin infections, a mixture of
karanj tel { oil of Pongantia pinnata) 10 ml, kadulimb
tel {oil of Azadirachta indica) 10 ml, Tulsi tel {Qcimum
sanctum } 5 ml, haldii.e. turmerie(Curcuma longa) 5
g, Kanher —a red coloured flowering plant ( Merium
odorum) 3 g, Atjun (Terminalia arjuna) 5 g is
prepared and applied on the affected portion,

A powder of Jiwanti { Dendrobium macraei)
40 g, Shatawari (dsparagus racemosus) 40 g and
Ashwagandha 20 g is prepared and fed to the animal
whose milk yield has either been declined or there is
total failure to give milk@ 5 g head! day™ for 10
consccutive days.

As aremedy on swelling of limbs, a mixture
of Nilgiri tel ( o1l of Eucalyptus )15 ml ,wintergreen
oil 15 ml, tarpin tel (terpentine oil } 20 ml, Nirgudi
( Vitex mirgundi trifalia) | 5 ml, Kapur (Cinnamomum
camphora)4 g, Lasun i.e. garlic { Allium sativum) 5
g and Sunth i.e. dried ginger (Zinziber officinale)d g
mixed in halflitre til il i.e. oil extracted from sesamum
{Sesamum indicum L.) and it is used for massaging
the affected portion.
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