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Economics of Jatropha curcas Under Agroforestry Systems Raised on
Marginal Wastelands

J.S.Zope', S.S.Narkhede?, A.J.Deshmukh?® and S.S.Marawar*

ABSTRACT

The ease of cultivation of Jatropha and its importance as biofuel has given good marketability and
establishment of new cropping model for the benefit of the rural communities for becoming self sufficient.
Looking to the mixed evidence regarding the economic viability of growing the Jatropha on marginal lands, an
attempt is made in this paper to work out the economics of the Jatropha cultivation on marginal / waste lands.
The cost of establishment of Jatrapha curcas on wastelands is estimated to be Rs. 25002. The recurring cost
incurred on the maintenance of the plantations, following the standard practices was found to be Rs. 3826. The
net return estimated for 20 years of rotation period from the Jatropha curcas plantation is worked out to Rs.

9502 year!, from 5" year onwards.

During last over a decade, the agroforestry
has come to be recognized as a distinct discipline
that is destined to play an important role in socio-
economic transformation of marginal lands, into
more productive agrarian economy. Agroforestry
essentially means growing of economic species
which yield food, fuel, fruits, fiber and other industrial
raw materials to benefit rural economy. Many choice
of crop com-binations are available-for rainfed and
low irrigation receiving lands although efforts have
been made to develop drought resistant short
duration varieties. Even where physical facilities
favored higher crop yields, the increase in prices of
energy'inputs have caused erosion in profitability
demanding search of new sequences of crops in a
system. (Marothia, 1989). This paper attempts to
draw the economics of integrating the Jatropha as
an agroforestry crop in the traditional farming system
in the region.

The ease of cultivation of Jatropha and its
importance as biofuel has given good marketability
and establishment of new cropping model for the
benefit of the rural communities for becoming self
sufficient. Looking to the mixed evidence regarding
the economic viability of growing the Jatropha on
marginal lands, an attempt is made in this paper to
work out the economics of the Jatropha cultivation
on marginal / waste lands.

MATERIAL AND METHODS

The studies were conducted to know the
returns from Jatropha based agroforestry system.

The configuration of agricultural crop and perennial
components is as given below.

Perennial component Jatropha curcas

Spacing 4.5 x 2 meter
Inter crop Green gram
(spacing 30x10 cm)

The study was conducted at the College of
Forestry Farm of Dr. Panjabrao Deshmukh Krishi
Vidyapeeth, Akola, during the year 2002-03, where
Jatropha plantation is raised on marginal
uncultivated land under rainfed conditions. The
green gram was grown as an intercrop following
standard package of practices. The results were
analysed and interpreted as per the method followed
by Marawar ez. al., 1995.

RESULTS AND DISCUSSION

The year wise cost incurred for
establishment of Jatropha plantation is as given in
Table 1. The cost of establishment of Jatropha
plantation is approximately around Rs. 17002/-. The
green gram was grown as an intercrop in the space
available between the rows of Jatropha. The cost of
cultivation and returns from intercrop is given in
Table 2. The results from Table 2 revealed that under
the rainfed agroecosystem the minimum average
yield of green gram comes out to be 5 q ha'. Taking
this as the base value the returns from the intercrop
i.e. green gram is around Rs.2120/-, The intercropping
of agricultural component is not possible after fourth
year because of closing of canopy of Jatropha plants.

1. Assoc. Dean, 2. Assoc. Prof,, 3. Sr. Res. Fellow, College of Forestry and 4. Professor, Department of

Agril. Economics & Statistics, Dr. P.D.K.V, Akola
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Table 1. Year wise cost of Jatropha plantation (hectare™)

SN. Items Rs. ha'

1 Establishment cost

First Year Preparation of land (Ploughing & Tillage) 2000
Digging of pits at 4.5.x 2 M spacing 1111
Cost of FYM and filling of pits 5555
Cost of fertilizers (20g Urea + 120g SSP + 60g Potash) 642
Cost of seedlings @ Rs. 2 seedling’ 2%
Causality replacement 200
Planting cost @ 10 man days (Including transport to planting site) 750
Inter cultural operations@ 10 man days 750
Miscellaneous charges (include rental value, land depreciation and _ 1550
interest on fixed capital)
Total -1 , 17002

Il Recurring and maintenance cost

Second Year Intercultural operation, fertilizer cost 2500

Third Year  Intercultural operation, fertilizer cost 2500

Fourth Year Intercultural operation, fertilizer cost and harvesting of fruits 3000
Total—1II 8000
Grand Total (1+11) 25002

Table 2. Cost of cultivation of agricultural crop for initial four years (Green gram)

S.N. Items Rs. ha'

1 Cost of cultivation (including seed cost, sowing, fertilizers cost, . 15520
intercultural operation and harvesting @ 3880 year™)

11 Returnis (@ 5qt ha'' with Rs. 1200 q"' for 4 years) 24000

I  Net returns for four years ) 8480

IV Net returns for one year 2120

Table 3. Returns from Jatropha plantation in agroforestry systems under rainfed conditions

S.N. Items Rs. ha'

| Total gross cost incurred for 4 years 25002

| Total cost incurred after deducting net return of inter crop from gross cost 16552
of establishment upto 4 years (25002-8480)

NI  Yearly net cost of establishment of jatropha plantation (for 20 years) - . 86

(16522/20)

IV Costof cultivation for 5" year (3000 + 826) 3826

\% Returns from jatropha seed* (yield @ 1666 kg ha'' @ Rs. 800 q') 13328

Net return for 5* year (13328-3826) 9502

Note : *-The seed yield will increase from 5" year onwards at the average rate of 20 per cent increase year .

The Jatropha plants begins to produce the economic The values given in Table 3 shows the
yield from 5" year onwards. The seed that can be returns from Jatropha plantation in agroforestry
harvested from 5* year onwards is around 1.5 kg of systems under rainfed conditions. The total gross
seeds per plant. The net returns from 5* year onwards cost incurred on the plantation is Rs. 25002. The net
in Jatropha —green gram model is given in Table 3. yearly cost of establishment cost of Jatropha
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plantation on 20 years of rotation period comes out
to be Rs 826, while the coast of cultivation as well as
the maintenance of the plantation is Rs. 3826.
Consideration the average yield of Jatropha at the
rate of 1666 kg ha', the net returns obtained will be
Rs. 9502. This net returns from Jatropha plantation
will increase with the increase in yield in the
subsequent years.

The foregoing analysis observed in the
study are based on the observations of the
plantations established on the wastelands. The net
returns value are not comparable with the agricultural
or cash crops grown by the farmers. However, in

other word it is the net returns obtained from the
marginal waste lands, which are otherwise not put
to any use.

LITERATURE CITED

Marothia, D.K. 1989. Socio-economic rationales of
Wastelands A fforestation. J. Tropical Forestry.
(5):345-350.

Marawar, S.S., A.M. Mukewar, and ] S. Zope, 1995.
Economics of Eucalyptus grown on marginal
lands. In : Advances in Forestry Research in
India. Ram Prakash (Ed.), (XII): 111-115



PKV Res. J. Vol 28 (1) 2004

Optimization of the Length of Contour Border For Wheat Crop

R.L. Gawande' and S.S. Hiwase?

ABSTRACT

4

Contour borders of different lengths were tested for wheat crop during 1999 to 2002 at Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akola to study the irrigation water used, crop yield and field water use efficiency
for deciding the optimum length of contour border. The results indicate that 20 m contour border gave the
maximum grain yield of 2684.66 kg ha' and field water use efficiency of 86.22 kg ha'! -cm. Similarly, it save 21.30
per cent irrigation water over 40 m length of contour border. The minimum grain yield and field water used
efficiency were observed in 40 m length of contour border while it required maximum depth of water. Hence, 20

m length of contour border is advocated for wheat crop.

When fields can be levelled to desirable
land slopes economically without affecting its
productivity, graded borders are easier to construct
operate. But when land slope exceeds safe limit,
fields are undulating and leveling is not feasible,
border may be laid across the slope (Michael, 1978).
For undulating topography or for higher slope (more
than 0.05%), the graded borders are not much
effective in terms of proper utilization of irrigation
water and ultimately reduces the crop yield. For this
condition contour borders are to be advocated and
hence the optimum length of contour border is to be
evaluated to save the irrigation water and to increase
crop yield under command area specially for wheat
crop. For this purpose, the experiment was carried
out to study the quantity of irrigation water, crop
yield and field water use efficiency for different
lengths of contour border. The efforts are made to
optimize the length of contour border for wheat crop
under command area.

MATERIAL AND METHODS

Experiment was carried out at Shivar block,
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola
for three years i.e. 1999-2000, 2000-2001 and 2001-
2002. Contour borders of 1.75 m width and 10 m,
15m, 20m, 25 m, 30m, 35 m and 40m lengths were
prepared. The experiment was replicated thrice in
Randomized Block Design. The wheat crop (var.
AKW-381) was sown. The field was irrigated with
3.5 ips irrigation stream. The field soil was clay
having 1.30 g cc”' as bulk density, 33.50 per cent

field capacity, 17.50 per cent permanent wilting point,
50.94 per cent porosity and 0.57 t*** ¢cm hr
infiltration rate. All the recommended package of
practices were followed. The total advance time for
each treatment was monitored to find out the depth
of irrigation. The crop was harvested and the net
crop yield was monitored. With the help of crop yield
and depth of water applied, the water use efficiencies
were determined. From these data the efforts are
being taken to find out the optimum length of contour
border.

RESULTS AND DISCUSSION

From the three years data (Table 1), it is
revealed that minimum depth of water (27.34 cm)
required in 10 m contour border and it was at par
with the depth of irrigation required for 15 cm contour
border (27.92 cm). The depth of irrigation recorded
in 20 m and 25 m contour borders was also at par
with each other (31.18 and 32.58 cm, respectively)
and significantly higher over 10 m and 15 m contour
borders. The maximum depth of water was recorded
in 40 m contour border (39.62 c¢m) and significantly
higher than all other treatments. The percentage
saving in irrigation water by the treatments of 10m,
15m, 20 m, 25 m, 30m, and 35 m length of contour
borders was observed as 30.99,29.53,21.30, 17.77,
12.47 and 9.24, respectively over 40 m contour border.

Table 2, revealed that the highest grain yield
of wheat crop was obtained in the treatment of 20 m
length of contour border (2684.66 kg ha') and it was
significantly superior over all other treatments. The

1. Assoc. Prof,, Soil and Water Conservation Engg. and 2. Head, Department of Irrigation and Drainage Engg.,

Dr. PDKV, Akola
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Table 1. Total depth of water, cm and saving in irrigation water, per cent for different treatments

Length of contour Depth of water, cm Saving
border 1999-00 2000-01 2001-02 Pooled water over
mean 40 m contour
border, %
10m 26.64 2720 2820 2734 30.99
15m 2744 2825 28.08 2792 29.53
20m 3090 31.76 30.90 31.18 2130
25m 3224 3294 3258 32.58 17.77
30m 3440 35.15 34.48 3468 1247
35m 3525 3730 3533 3596 924
40m 39.12 40.50 3924 39.62 -
‘F’ test Sig Sig Sig Sig =
SE(m)+ 037 0.78 046 0.57 -
CD at 5% 1.06 221 1.30 161 -
CV,% 202 4.09 246 303 -

Table 2. Grain yield, kg ha" and per cent increase in vield for different treatments

Length of contour

Grain yield, kg ha"!

Increase in

border 1999-00 2000-01 2001-02 Pooled yield over
mean 40 m contour
border, %
10m 2376 2205 2465 2348.66 13.46
15m 2540 2395 2610 2515.00 21.50
20m 2680 2538 2830 2684.66 29.69
25m 2510 2370 2492 245733 18.70
30m 2372 2230 2355 2319.00 12.03
35m 2220 2110 2286 220533 6.54
40m 2028 1970 212 2070.00 -
‘F” test Sig Sig Sig Sig -
SE (m)+ 51.34 40.38 73.90 5827 -
CDat 5% 14420 11344 207.56 163.66 -
CV,% 372 3.09 5.19 425 -

grain yield obtained in 15 m and 25 m contour borders
was at par with each other (2515 & 2457.33 kg ha',
respectively) and it was significantly superior over
10m, 30m, 35 m and 40 m contour borders. It is also
observed that the yield recorded in 10m, 30m, and
35m contour borders was at par with each other. The
lowest yield was observed in 40m contour border
(2070 kg ha''). The percentage increase in yield was
observed as29.69,21.50, 18.70, 13.46, 12.03 and 6.54
by the treatments 0f 20 m, 15 m, 25 m, 10 m, 30 m and
35 m contour borders, respectively over 40 m contour
border.

From the pooled data (Table 3), it is
observed that maximum field water use efficiency

was observed in 15 cm contour border (90.23 kg
ha'-cm) and it was at par with 10 m and 20 m contour
borders. The minimum field water use efficiency was
recorded in 40 cm contour border (52.31 kg ha' -cm).

The results of pooled data of three years
indicate that 20 m contour border gave the maximum
grain yield of wheat crop with 21.30 per cent saving
in irrigation water. Similarly, the maximum field water
use efficiency was found in 15 m contour border
treatment which was at par with 20m contour border.
Therefore, contour border of 20 m length is
advocated for wheat crop to obtain the higher crop
yield with considerable saving in the irrigation water.
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Table 3. Field water use efficiency (FWUE), kg ha”'-cm as influenced by different treatments

Length of contour FWUE, kg ha'!
border 1999-00 2000-01 2001-02 Pooled mean
10m 89.53 81.07 8744 86.01
15m 92.56 85.11 93.02 9023
20m 86.91 80.03 90.76 8622
25m 77.87 72.10 76.43 7546
30m 68.94 63..54 68.31 66.93
35m 62.96 56.62 64.70 6143
40m 51.89 48.71 56.34 5231
‘F’ test Sig Sig Sig Sig
SE(m)+ 2.03 7.10 762 6.66
CD at 5% 5.71 7.10 762 6.66
CV,% 4.64 629 6.11 554
LITERATURE CITED National Agricultural Research Project, Dr.

PDKYV, Akola : 20-26.
Gawande, R.L., 2002. Optimization of the length of Michael, A.M., 1978. Irrigation Theory and Practice.
contour border for wheat crop. Annual Report, Vikas Publishing House, New Delhi : 586-587.
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Overall Effectiveness of Mechanical Grading of Kagzi Lime

P.A.Borkar’, S.P.Umbarkar?, V.M.Nachane® and B.B. Landge*

ABSTRACT

Post harvest management of citrus is of prime importance in order to sustain higher production, proper
distribution with minimum losses and increasing export. The fruit grader was fabricated and tested by using kagzi
lime. The overall effectiveness of grader is sensitive to feed rate and slope of the pipes (feed end to opposite end).
Hence these two factors were considered for optimization for better overall effectiveness of separation. The
experimental plan selected was for two variables and five levels in response surface methodology. Using optimized
input factors the overall effectiveness of separation, grading efficiency and capacity was found to be 61.02 per
cent, 88.20 per cent and 17.64 tonnes day"' (at 75% efficiency) of eight hours

In India, citrus is grown in 482720 ha with a
production' of 42,58,514 tonnes with an average
productivity of 80 tonnes ha'. The most important
commercial citrus cultivars in India are the mandarin,
followed by sweet orange and acid lime sharing 41,23
and 23 percent, respectively of all citrus fruits
produced in the country (Singh et.al, 2001). Post
Harvest Management of citrus is of prime importance
in order to sustain higher production, proper
distribution with minimum losses and increasing
export. In India due to lack of proper post harvest
handling system and appropriate processing
technology, not only does a huge quantity of fruits
go waste but also the country does not get proper
distribution of fresh fruits and good market for
processed products for both internal trade and
export. Systematic grading is a prerequisite for
efficient marketing system as a well-designed
programme on grading and standardization bring
about an overall improvement not only in the
marketing system but also in increasing the quality
consciousness.

At present the grading is done manually and only
skilled persons are assigned with this job. Size
grading of oranges is done in three of four grades at
some places and six or seven at some places. The
mechanical grading of kagzi lime is still in the infancy
and the grading requirements have not been put in
to large-scale commercial use in the field. This is
because the graders are costly beyond the reach of
rural masses. Considering the need, the grader was
fabricated for grading of spherical fruits on size basis.

>

MATERIAL AND METHODS

The fruit grader was consisting of four
pipes of PVC keeping diverging gap (spacing)
between two pipes of each pair. A chain and sprocket
arrangement was provided at the feed end for power
transmission from pipe to pipe .The chain was linked
alternately so that the pipes will rotate in opposite
direction outwardly by 80 rpm. For outlet of fruits
trapezoidal shaped frames of m.s. flat fitted with m.s.
sheet partitions were provided as shown in Figl.
The placement of the partitions can be adjusted in
the grooves as per the requirement of particular
grade. For grading kagzi lime fruits , the spacing
between two pipes of each pair was adjusted and
the partition of the outlet were provided where the
spacing between the two pipes of each pair was
25mm, 30mm, 35mm, 40mm and 45mm thereby
receiving fruits of <30 mm diameter , 30-35 mm
diameter , 35 to 40 mm diameter and 40 to 45 mm
diameter. One horsepower single-phase electric motor
was used as a prime mover. As the grader was
versatile in nature for grading all types of spherical
fruits; the grader was tested by using kagzi lime . The
grading efficiency of grader is sensitive to feed rate
and slope of the pipes (feed end to opposite end).
Hence these two factors were considered for
optimization for better grading efficiency by using
surface response methodology.

The experimental plan selected was for two
variables and five levels in response surface
methodology (Cochran and Cox, 1975) for

1. Res. Engineer, 2. Asstt. Res. Engineer, 3. Sr. Res. Assistant, Post Harvest Technology Scheme, and 4. Ex.
B.Tech. Student, College of Agril. Engineering and Technology, Dr. PDKYV, Akola
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optimization of factors for maximum percent overall
effectiveness of separation. The two independent
variables, feed rate of kagzi lime, kg min' (x1) and
slope, per cent (x7), and their levels, coded and
uncoded are shown in Table 1. The centre point
values were chosen as 50 kg/min feed rate and 32.5
per cent slope The two higher and two lower levels
were added using equation.
Central level + (V2 x interval) ... )

The second order polynomial equation of
the following form can be assured to appropriate the
true functions
Y=b,+bx +bx,+b x2+b, X +b xx, ..... )

Where b, b, b,,b,,b, and b, are the
constant co-efficients and x, and x, are the coded
independent variables. These coded variables (x;) in
any particular application are linearly related to
decoded value X; by the following equation (Khuri
and Cornell, 1987).

2Xi- (Xig+ XiL)
X=———————— T L 3)

Xin-XiL

Where,
% = Coded variable
X;g = High level (+1) of X

Xj, =Lowlevel (-1) of X;

The kagzi lime were procured from the
garden nearby Akola city and transported to testing
unit with sufficient cushioning material in order to
minimize bruising. The sample size of 12 kg of fruits
was used for each test. Various feed rates were
achieved by feeding the same fruit lot during
different durations, and five levels of slopes were
achieved by keeping required thickness of m.s. plates
at the bottom of the feed end or opposite end. The
major diameters of fruits before grading were
measured by vernier caliper. These fruits are divided
in four grades, the coding is given and weights were
taken before grading (Table 2). After grading the
percent overall effectiveness of separation was
calculated.. Similarly the grading efficiency was
calculated by dividing the weight of correctly graded
fruits by total weight of fruits taken for grading.

RESULTS AND DISCUSSION
The experimental average results of three
replications for per cent overall effectiveness are
depicted in Table 3. The observed data were fitted in
second order polynomial model equation using

Table 1. Experimental design for two variables five levels in response surface analysis

Experiment Levels of input variable

number X, Feed rate kg min”’ X, Slope, percent
1 -1 20 -1 27.50
2 1 30 -1 27.50
3 -1 20 1 3750
4 1 30 1 37.50
5 -1414 179 0 : 3250
6 1414 32.07 0 ' 3250
7 0 25 -1414 . 2543
8 0 25 1414 39.57
10 0 25 0 32.50
11 0 25 0 32.50
12 0 25 0 32.50-
13 0 pal 0 3250
Table 2. Details of kagzi limes taken for testing

Code A B c D
Diameter, mm >40 3540 30-35 <30
No. of fruits 114 115 A k%
Weight, kg 5.440 3.9%0 2200 0.460
Average weight, Kg 0.048 0.034 0.023 0014
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Table 3. Observed and predicted response for overall
effectiveness of separation (Per cent)
under various treatment conditions

Experiment Overall effectiveness of separation
number Observed Predicted
1. 6122 60.682
2 75.120 73.3046
3. 76.120 73.705
4. 77.50 73.550
S 68.12 69279
6. 74.58 79911
7 6120 62.118
8. 68.11 71.682
9. 76.720 76.621
10. 76.540 76.621
11 76.240 76.621
12 76.820 76.621
13. 76.783 76.621

SPAR 1 programme (Doshi and Gupta, 1991). The
partial regression coefficients obtained after multiple
regression analysis are presented in Table 4. The
regression analysis resulted the following second
order polynomial equation for overall effectiveness
of separation.

Y =76.620+3.052x) +3.382 x5 1.513x 2 -4.682x,2
-3.13x %o (R*=0.878) -

The analysis of variance (Table 5) for the
effect of factors on response indicated that the
regression was highly significant (P <0.01) and lack
of fit was non significant and hence the mathematical
model can be considered as quite adequate.

The stationary point where the slope of the
curve on the first derivative is zero was located as
described by Khuri and Cornell (1987). Results in
Table 6 show that the stationary point for the

Table 4. Values of partial regression coefficient of second order polynomial equations for average

effectiveness of separation

Response Partial regression coefficient

Overall b, b, b, b b,, b,
effectiveness of  76.620 3.052 3382 -1.513 -4.862 -3.13
separation

TableS. Analysis of variance for the effect of input
variables on overall effectiveness of
separation (Y)

Sources df Sum of square
Model (Reg.) 5 374.999*
Residual 4 52.295
Lack of fit 3 52.068
Pure error 1 0.228

F ratio (LDF) - 76.298

R? - 0.878

Table6. Predicted levels of factors yielding
optimum response

Factors Overall effectiveness of
separation
Y
Coded Un coded
Feed rate, Kg min™! 0973 29.86
Slope, % 0.035 3267
Response, % 78.16

response was laying inside the experimental region
defined by x, = + 1.414 and x, = + 1.414. The model
was tested whether the function has maximum or
minimum prediction values. It was observed that,
the function possesses maximum value. The co-
ordinates (x, =0.973 & x5 = 0.035) correspond to the
uncoded values as 29.86 kg min™' feed rate and 32.67
per cent slope of pipe. Using these input factors the
overall effectiveness of separation was calculated
to be 78.16 per cent.

The response surface and contour plot was
generated on computer screen in order to study the
pictorial form of behaviour of response variables
using the prediction model equation as shown in
Fig. 2. for overall effectiveness of separation.

Table 6 presents the statistical analysis of
joint test on the two parameters involving one
particular factor. For example test x, tests the
hypothesis that parameters of model equation viz.
X,,X,*and x x, are all zero. Similar is the case for x, .
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Table. 7 Analysis of variance for overall effect of

individual factor
Factors  df S.S. Mean square Fratio
X, 3 113.737 37912 2.156
X 3 258.999* 86.333 4.909

2

Table 7 revealed that x, (slope) is highly significant
at 10 per cent level than x (feed rate) this shows that
the effect of slope is much effective than the feed
rate for the response.

The mathematical rifodel was evaluated for
its adequacy by testing the grader for three samples
with factors constant at above level (30 kg min" feed
rate and 33% slope). The grading efficiency of the
grader was found to be 76.85 per cent with + 0.71
standard deviation. The cdrresponding average
overall effectiveness of separation was 24.65 per cent
with + 0.31 standard deviation The lower overall
effectiveness of separation and lower average
grading efficiency can be attributed to the difference
between the major and minor diameter of fruit (fruit
being not perfectly spherical) ranging from zero to 5
mm and the orientation of fruit (either major diameter/
minor diameter perpendicular to slope) while
conveying within the diverging gap between two
pipes of each pair, which caused the mixing of
various grades of fruits.

With this optimized feed rate the capacity
of grader for grading kagzi lime comes out to be 14.33
tonnes day™' of eight hours and with 80 per cent
efficiency, the capacity of the grader is 11.46 tonnes
day' of eight hours.

2

CONCLUSIONS

1. For maximum response of overall effectiveness
of separation and grading efficiency, the input
factors, feed rate and slope of grader were
optimized to 29.86 kg min' and 32.67 per cent,
respectively, for grading kagzi lime.

2. For kagzi lime , the grading efficiency and
capacity was found to be 76.83 per cent and
11.46 tones day' (at 80% efficiency) of eight
hours ,}13)1 using optimized input parameters.
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Design of Farm Pond For Yavatmal Region

S.B. Jajoo' and R.G. Kadam?

ABSTRACT

The assured agriculture production can be possible if irrigation facilities are available. Harvesting rainwater
in farm ponds can increase irrigation potential. Farm pond is commonly used for protective irrigation during Kharif
season, irrigation to Rabi crop and recharging ground water, Maharashtra government is encouraging the farmers by

providing 95 per cent subsidies for construction of farm pond.

Average annual and rainy season rainfall of
Yavatmal was found to be 906.08 and 836.10 mm,
respectively. The average rainy seasonal runoff
estimated by curve number technique for Yavatmal
was found to be 139.93 mm. The design sizes of pond
for Yavatmal were found to be 20.0 x 20.0, 26.5 x 26.5,
32.0x32.0m with 3m depth and 1:1 side slope for 2, 4,
and 6 ha catchment area, respectively. Area under
pond ranges between 2.94 to 4.50 per cent of the
total command area. From arrested water in farm pond
3 irrigations are possible to 50 per cent of the
catchment area. The cost of construction of designed
sizes were found to be 29.30, 54.20, 80.50 thousand
rupees and storage cost per m* is Rs. 33.45,32.53 and
31.79 for 2,4 and 6 ha catchment area, respectively.

In India, irrigation is 27 per cent of the total
cultivable land whereas in Maharashtra 15.21 per cent
and in Vidarbha it is 12.56 per cent (Statistical
information of Maharashtra, 1997-98). In Yavatmal
district only 12 per cent land is presently under
irrigation, which can be increased up to 41 per cent
by construction of farm ponds (Nimbalkar, 2004).

The importance of farm pond is increasing
greatly in recent years. Farm ponds are small tank or
reservoir and are constructed to supply water for
irrigation, livestock, home use and fish production.
They are also used for head water flood control and
to increase ground water level.

MATERIAL AND METHODS
The farm ponds were designed for Yavatmal

region, which is in Central Vidarbha Zone of
Maharashtra state and comes under subtropical zone.

To design the farm pond following points
were considered.

Size, shape of the farm pond

The size will depend on the required storage
capacity, shape of the pond, depth and side slope.
For designing farm pond, we assume square shape
of the pond and the depth as 3 m with side slope 1
Vertical : | Horizontal.

Estimation of runoff

To design the farm pond, runoffis estimated
from daily rainfall data for last 10 years by curve
number technique. In which, Potential maximum
retention (8) is determined by using equation

CN=25400/(254 +S) eq.-1
Runoff Q is determined using formula
Q=(P-0.2S)/(P+038S) eq.-2

Where, Q =runoff, mm
P =rainfall, mm

While designing, 80 per cent of the average
estimated weekly runoff is considered so that farm
pond is filled for at least 8 out of 10 years.

Storage losses

Pond evaporation and seepage are the two
major losses. Average weekly pond evaporation was
calculated from average open pan evaporation of ten
years multiplied by ponded surface area and pan
coefficient i.e. 0.70. Seepage rate is assumed as
10 mm day"' and weekly seepage loss is estimated
from total area of the pond.

1. Assoc. Professor, Department of SWCE, 2. Ex. B.Tech. Student, College of Agril. Engineering and Technology,

Dr. PDKYV, Akola
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Capacity of farm pond

While designing the capacity of farm pond
it is assumed that the runoff water collected in the
pond will be utilized during mansoon season and
pond will be nearly filled during the last runoff storm
at the end of the mansoon. The volume of runoff to
be stored in the pond can be calculated by using
Prisomoidal formula as :

V=(H/6)(A +4A_+A,) eq.-3
Where,

V = Volume of water stored, m’

H = The height of water in pond, m

A = Top area, m*

Am = Mid area, m?

A, = Bottom area, m?

Cost estimation
Assuming soil profile consists of three
layers as soil, loose murum and hard murum each of

1 m depth cost estimation of farm pond according to
latest CSR rate list was done.

RESULTS AND DISCUSSION

Analysis of rainfall and evaporation data

Table 1 revealed that average annual
rainfall, evaporation and Kharifrainfall, evaporation
for Yavatmal was found to be 906, 2036 mm and 836,
578 mm respectively.

Estimation of runoff by CNT

Hydrological soil group of Yavatmal is
considered, as ‘¢’ since infiltration rate of soil is low.
According to land use, treatment, hydrological
condition and hydrological soil group, CN for AMC-
II is found to be 80. CN and potential maximum
retention for AMC-I, II and III were found. Estimated
average Kharif runoff for Yavatmal was found to be
139.93 mm i.e. 16.73 per cent of average Kharifrainfall
(836 mm).

Table 1. Average weekly evaporation, rainfall and estimated runoff by CNT for Yavatmal (1991-2000)

S.N. Meteorological Average evaporation, Average rainfall, Average runoff,
week mm mm mm

1 3 67.62 26.37 6.525
2. 24 55.58 36.22 2341
3 2 34.51 66.11 11257
4 26 36.05 29.86 0432
5 27 34.16 43.73 0.834
6 28 27.02 74.96 10.539
7 2 24.50 89.39 24213
8 30 2637 48.76 7310
9. 31 2730 69.19 9.799
10. 2 27.84 50.00 6.790
1. 33 21.70 4249 7.147
12. # 18.82 57.07 15.886
13. 35 25.59 7846 24.133
14. 36 2551 3374 2493
15. 37 30.72 3192 4.699
16. 38 329 2693 4734
17. 39 3197 20.78 0.751
18 40 29.87 10.12 0.047
19 Kharif season 578.03 836.10 139.93
20. Annual 2036.49 906.08 -

2
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Table 2. Storage losses, area irrigated and cost of storage from farm ponds

S.N. Catchment area, ha. 2 4 6

1. Pond, size,mxm 20.20x20.20 26.5x26.5 32.0x32.0

2 Evaporation loss, m’ 124.91 231.12 349.10

3. Seepage loss, m* 408.80 74195 1109.48

4. Total storage loss, m* 53371 973.07 1458.58

5 Total runoff volume stored, m’ 2039.93 4091.53 6108.69

6. Total storage loss/total runoff 26.16 23.78 2387
volume stored in %

7. Area under 3 irrigation of 5 cm 1.01 205 305
depth, ha.

8. Area irrigated % of catchment 50.50 5125 50.83
area

9. Number of irrigation to 1.52 1.53 153
complete catchment area

10. Area under pond % of 450 333 294
catchment area

11. Cost of farm pond, Rs. 29300.00 54200.00 80500.00

12. Storage capacity, m’ 876 1666 2532

13. Cost of storage/m’, Rs. 3345 3253 31.79

Calculation of storage losses from the farm pond

Pond evaporation during Kharif season at
Yavatmal was found to be 543.83 mm. From Table 2 it
reveals that, the ratio of storage loss to the total runoff
volume stored varies from 23.78 to 26.16 per cent.
Design of farm pond

Design of pond for 2 ha. catchment area is
presented in Table 3. Cumulative runoff volume from
beginning of rainy season to end of the 29th
meteorological week is estimated to be 848.26m’, out
of that 700.00 m’ stored water is proposed to be
applied as protective irrigation to 1.05 ha. area of 5
cm depth considering 75 per cent irrigation efficiency,
then 148.26 m® volume remain in the pond. Similarly,
one more irrigation is possible in 34th meteorological
week to 1.05 ha area. At the end of rainy season i.e. in
40th meteorological week runoff volume balance in
the pond is calculated to be 639.93 m’, which can
irrigate 0.96 ha. area of 5 cm depth. Considering 80
per cent of runoff volume from 2 ha. catchment plus
rainfall in the pond after deducting storage losses
during rainy season total arrested water is estimated
to be, 2039.93 m®. Thus the design size of pond for 2

14

ha. is found to be 20.0 x 20.0 m with 3 mdepth and 1:1
side slope.

Similarly the ponds were designed for 4 and
6 ha. catchment area. The design capacity and sizes
of pond for 4 and 6 ha. were found to be 1666, 2532 m’
and 26.5 x 26.5,32.0 x32.0 m with 3m depth and 1:1
side slope.
Areairrigated by farm pond

Area irrigated by pond is presented in Table
2. It revealed that total volume of water stored in the
pond is found to be 2039.93,4091.53 and 6108.69 m’
for 2, 4 and 6 ha. catchment area, respectively, from
which three irrigation’s are possible to about 1.01,
2.05 and 3.05 ha. area respectively, which is
approximately 51 per cent of catchment area. The total
area under pond ranged from 2.94 to 4.50 per cent of
catchment area considering 2 m berm and bund with
3 m bottom width. From stored water in pond, one
irrigation to complete catchment area and second
irrigation to 52 to 53 per cent of catchment area is
possible.
Cost of farm pond

Table 2 reveals that the cost of construction
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of farm pond for 2, 4 and 6 ha. catchment area were
estimated to be Rs. 29300, 54200 and 80500 for sizes
20.0x20.0,26.5 x 26.5 and 32.0 x 32.0 m respectively.
The cost of storage of runoff water per m’ ranges
from Rs. 31.79to 33.45 for 6 to 2 ha. catchment area.
From this study it is concluded that the
design sizes of pond for Yavatmal were found to be
20.0 x 20.0, 26.5 x 26.5, 32.0 x 32.0 m and storage
capacities 876, 1666, 2532 m* with 3m depth and 1:1
side slope for 2, 4 and 6 ha. catchment area
respectively. The storage losses vary between 23.78
t026.16 per cent of total runoff volume stored. Also,
one irrigation to complete catchment area and second
irrigation to 52 to 53 per cent of catchment area of 5
cm depth considering 75 per cent irrigation efficiency
is possible from pond water with area under pond
ranging between 2.94 to 4.50 per cent of the total
catchment area. The cost/m® of storage runoff water

is found to be Rs. 33.45,32.53 and 31.79 for 2, 4 and 6
ha. catchment area, respectively. The cost of storage/
m’ of runoff volume decreases as catchment area or
size of pond increses.
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Effect of Land Grading and Smoothening on the Yield of Wheat Crop
Under Border Irrigation

R.L. Gawande', N.N. Narkhede?, S.B. Gawande?, K.P. Arulkar® and B.B. Landge®

ABSTRACT

A study was conducted for wheat crop during 1996 to 1999 at Dr. Panjabrao Deshmukh Krishi Vidyapeeth,
Akola to test the effect of different implements for land grading and smoothing on depth of irrigation water, crop
yield and field water use efficiency. From the study, it is revealed that the land grading and smoothening by
Terracer blade before sowing of wheat crop required lesser depth of irrigation water and gave higher crop yield
along with more field water use efficiency over Tropicultor, Wooden float and Buck scraper treatments. The land
treated with Terracer blade saved 12.88 per cent irrigation water and increased 15.36 per cent crop yield over

control.

Land grading is reshaping of the field
surface to a planned grade. It is necessary in making
a suitable field surface to control the flow of water
and to check soil erosion. Land grading is equally
beneficial in un-irrigated areas so as to conserve
moisture, reduce soil erosion and facilitate surface
drainage (Michael, 1978). Criteria for land grading is
influenced by the characteristics of the soil profile,
prevailing land slope, rainfall characteristics,
cropping pattern, method of irrigation and other
special features of the site including the preference
of the farmer.

The major factors affecting the infiltration
of water into the soil are initial moisture content,
condition of soil surface, hydraulic conductivity of
soil profile, texture, porosity, degree of swelling of
soil colloides and organic matter, vegetation cover,
duration of irrigation or rainfall and viscosity of water.
Due to precise smoothening, infiltration rate
increases at early stages of irrigation. The increased
infiltration rate increases the availability of water in
the root zone. This good status of available moisture
increases the yield of wheat crop along with saving
in irrigation water. The water thus saved could be
utilized for increasing crop areas, yields and overall
crop production (Khattak, ez. al., 1981). Land grading
is done by tractor drawn and bullock drawn
equipments. Land smoothening is done by tractor
drawn land planes or bullock drawn wooden floats.

Usuaily the agricultural field is not graded
toatruly levelled surface, but a gentle uniform slope

is maintained to meet the requirement of irrigation.
Therefore, land grading smoothens the field to
eliminate uneven surface to get uniform advance of
flow and permits uniform distribution of water in the
root zone. In general, farmers do not consider the
soil and site conditions of their fields and use any of
the land grading implement easily available for them.
Due to this, their effort in achieving proper soil
condition goes waste. Increased irrigation potential
and consolidation of land have compelled the farmers
to reshape their fields (Pradhan, et. al., 1988). The
information regarding effect of land grading on
irrigation depth, field water use efficiency and crop
yield is not largely available. Hence a study was
conducted for wheat crop to test the effect of
different land grading and smoothening implements
on depth of irrigation water, crop yield and field water
use efficiency.

MATERIAL AND METHODS

The experiment was conducted during
1996-97, 1997-98 and 1998-99 at National Agricultural
Research Project, Dr. Panjabrao Deshmukh Krishi
Vidyapeeth, Akola. The locally available implements
like Tropicultor (T,), Wooden float (T,), Buck scraper
(T,) and Terracer blade (T,) were used for land
grading and smoothening before sowing of wheat
crop. The one plot was kept as control (T,). With all
treatments, the experiment was replicated for four
times. The wheat crop (var. AKW-381) was sown.
The field was irrigated with 3.5 Ips irrigation stream.

1.Assoc. Prof., SWCE., 2. Head, Deptt. of FPM, 3. Technical Person, 4. Sr. Res. Fellow and 5. Ex. B.Tech.
Student, College of Agril. Engineering and Technology, Dr. PDKV, Akola
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Table 1. Depth of water, cm and saving in irrigation water, per cent for different treatments

Treatments Depth of irrigation water, cm Saving in
1996-97 1997-98 1998-99 Pooled irrigation
mean water over

control, %

T - Tropicular 2745 2596 28.13 27.18 1024
T,- Wooden float 2759 26.61 28.88 27.69 855
T, - Buck scraper 28.46 2848 30.08 29.00 423
T,-Terracer blade 26.93 25.02 2720 2638 12.88
T,- Control 3023 20.83 30.80 3028 -
‘F’ test Sig. Sig. Sig. Sig.
SE (m)+ 030 0.162 0421 0.185
CDat 5% 093 047 129 057
CV% 214 1.19 290 229

Table 2. Crop yield, kg ha™ and per cent increase in yield for different treatments

Treatments Growth yield, kg ha"! Increase in

1996-97 199798 1998-99 Pooled yield over

mean control,%
T - Tropicular 3201.22 86341 3174.06 2412.89 9.82
T,- Wooden float 3170.73 853.66 3123.11 2382.50 844
T, - Buck scraper 2987.81 834.14 3074.17 2298.70 462
T,-Terracer blade 3445.12 902.44 325626 2534.60 1536
T,- Control 2804.88 79024 2996.10 2197.07 -
‘F’ test Sig Sig Sig Sig -
SE(m)+ - 123.06 25.81 84.06 44.19 -
CDat 5% 379.00 7477 - 135.60 -
CV% 7.88 6.08 538 647 -

Table 3. Field water use efficicney (FWUE), kg ha' -cm as influenced by different treatments

Treatments FWUE, kg ha'-cm % increase

1996-97 1997-98 1998-99 Pooled over control
mean
T,- Tropicular 116.65 3325 112.83 8757 21.08
,- Wooden float 114.97 32.09 108.54 85.06 1761 .

T, - Buck scraper 104.80 2929 10228 78.79 894

T,-Terracer blade 128.17 36.07 119.75 94.66 30.89

T.- Control 92.83 2649 97.64 72.32 -

‘F” test Sig Sig Sig Sig -

SE (m)+ 4.80 1.02 333 1.73 -

CDat 5% 14.78 296 1023 530 -

CV% 8.60 6.50 6.16 7.16 -
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The length and width of the border were 20 m and
1.75 m respectively and laid on 0.5 per cent slope.
The field soil was clay soil having 1.32 g cc™! bulk
density, 31.50 per cent field capacity, 16.50 per cent
permanent wilting point, 50.18 per cent porosity and
0.6t cm hr' infiltration rate. The depth of irrigation
water is calculated by recording the advance time of
water front. The crop yield is recorded and field water
use efficiency is determined.

RESULTS AND DISCUSSION

Table 1 revealed that the maximum depth of
water was required in the control (30.28 cm) and
significantly higher over all treatments. The minimum
depth of water was observed in Terracer blade (26.38
cm). The Buck scraper (29.00cm) was required
significantly more depth of water than Tropicultor
(27.18 cm), Wooden float (27.69 cm) and Terracer
blade treatments. The Tropicultor was required
significantly more depth than Terracer blade but was
at par with the Wooden float treatment. The saving
in irigation water over control was maximum (12.88%)
in the treatment of Terracer blade. The Tropicultor
was recorded 10.24 per cent saving in irrigation
water over control. The saving in water by Wooden
float and Buck scraper treatments was observed as
8.55 and 4.23 per cent over control, respectively.

From the pooled data, it is observed
(Table 2).that the highest grain yield of wheat crop
was obtained in the Terrace blade treatment (2534.60

kg ha') and was significantly superior over the yield -

obtained in Wooden float (2382.50 kg ha'"), Buck
scraper (2298.70 kg ha') and control (2197.07kg  ha'
') treatments. The yield recorded in Terracer blade
and Tropicultor treatments was at par with each other.
The yield obtained in the treatments of Tropicultor,
Wooden float and Buck scraper was at par with each
other. The minimum yield was recorded in control
(2197.07 kg ha-1).

<,
0.0

o,
0'0
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From the pooled data presented in Table 3,
it is observed that the maximum field water use
efficiency was obtained in the Terracer blade
treatment (94.66 kg ha'' cm) and it was significantly
superior over all other treatments i.e. Tropicultor
(87.57 kg ha'-cm), Wooden float (85.06 kg ha'-cm),
Buck scraper (78.79 kg ha'' -cm) and control (72.32
kg ha'-cm), respectively. The field water use
efficiency recorded in the treatments of Tropicultor
and Wooden float was at par with each other but
significantly higher over Buck scraper and control.
The Buck scraper treatment gave significantly more
field water use efficiency than control. The minimum
field water use efficiency was observed in control
(72.32 kg ha''-cm). It is concluded from the pooled
data of three years that the land grading and
smoothening by Terracer blade before sowing of
wheat crop saved 12.88 per cent irrigation water and
increased 15.36 per cent crop yield. Terracer blade
required lesser depth of irrigation water and gave
higher yield of wheat crop along with more field water
use efficiency over Tropicultor, Wooden float and
Buck scraper treatments.
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Effect of Water Frequency on Physiological Functions in Lactating
Crossbred Cows

M.R. Thokal',A.S. Ingole?, V.C. Patil’ and S.A. Udar*
ABSTRACT

To access, the influence of water frequency on physiological reactions in lactating crossbred cows, 18

animals were randomly divided in to three groups T, (ad libitum), T.

,(9.00 and 21.00 hours) and T, (9.00, 15.00

and 21.00 hours) comprising 6 animals in each. Slgmf cant and posmve correlation with respiration rate was
observed at 8.30 hours in all groups. There was significant and positive correlation of pulse rate with watering
frequency at 14.30 and 19.00 hours in T,. whereas, significant and positive correlation was observed for T, and
T, at 8.30 hours. Rectal temperature cstabhshed significant and positive correlation in T, at 8.30, 14. 30 and
19 00 hours. However, no significant correlation was found for rectal temperature at an_y interval in T,. The
physiological reactions showed no significant correlation with relative humidity at 8.30 hours in all groups.
However, the negative significant correlation was found for ambient’ temperature and relative humidity with
physiological reactions. It was observed that, physiological reactions during summer months are more dependents

on climatic conditions.

Water is the most abundient of the animal
body at every stage in development. For maximum
efficiency the water content of the animal tissue
must be maintained within normal limits. Water is
lost continuously in the urine and faeces and by
evaporation from the body surface. In order to
maintain the normal body function at least total water
made available to the animal must equal to the output
of water. The present study was conducted to know
effect of drinking water frequency on body function
of crossbred cows,

MATERIAL AND METHODS

Eighteen crossbred cows were selected for
the study and divided randomly in to three groups
(T,, T,and T,) comprising of 6 cows in each group.
The animals in T, were allowed to drink water ad
libitumand in T, at 9.00 and 21.00 hours. Whereas,
animals in T, were allowed to drink water for three
times at 9.00, 15.00 and 21.00 hours. The water intake
by individual animal was recorded daily. During the
experimental period (15% March to May 15%), the
lactating crossbred cows were fed with known
quantity of chaffed green maize, wheat straw twice
daily whereas, amount of concentrate mixture fed
was based on milk production of individual cow
(ICAR, 1985). Daily observation on rectal temperature
(clinical veterinary thermometer), pulse rate min™'
(feeling coccygeal artery) and respiration rate min™!

(flank movement) were recorded for individual cow
at 8.30, 14.30 and 19.00 hours. Dry and wet bulb
thermometer was hung in the shed to record minimum
and maximum ambient temperature and relative
humidity. All the experimental crossbred cows were
kept under shed with asbestos roofing and sides
open for 62 days.

The data was analyzed as per the procedure
recommended by Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

The water intake showed significant and
positive correlation with respiration rate at 8.30 hours
in all groups. Whereas, positive and significant
correlation was observed in T,and T, at 14.30 hours,
but had no significant correlation with T, (Pyane
and Hancock, 1957).

Pulse rate had no significant correlation
with T, at 8.30 hours whereas, positive and
significant correlation was observed for T,and T,
However, pulse rate had no significant correlation
with frequency in T, and T, at 14.30 and 19.00 hours.
Palet. al., (1975) and Little et. al., (1976) reported the
similar findings that the pulse rate was not
significantly affected due to the frequency of
watering,

There was no significant correlation with
rectal temperature at any interval in T,. However,
the significant positive correlation was observed

1. Assoc. prof,, 2. Asstt. Prof,, 3 & 4 M.Sc. Students, Department of Animal Husbundary and Dairying, Dr.

PDKYV, Akola



Effect of Water Frequency on Physiclogical Functions in Lactating Crossbred Cows

Table 1. Correlation of physiological reactions with water frequency

T T T

| 2 3

Correlation values

Respiration rate
830

14.30

19.00

Pulse rate
830

1430
19.00

Rectal temperature
8.30

14.30

19.00

Respiration rate x Ambient Temp.
8.30hrs
19.00 hrs

Respiration rate x relative humidity
8.30 hrs
19.00 hrs

Pulse rate x ambient temperature
8.30 hrs
19.00 hrs

Pulse rate x relative humidity
8.30 hrs
19.00 hrs

Rectal temperature x Ambient temperature
8.30 hrs
19.00 hrs

Rectal temperature x relative humidity
8.30hrs
19.00 hrs

0.181* 0.273%* 0.348%*
0.094 0.134* 0334+
0026 0.134% 0.340%*
0.005 0.158** 0.119*
0.202%+ 0027 0.021
0.192* 0.046 0.063
0.139* 0.255%* 0058
0.249%* 0.165%* 0.101
0.173%* 0.228** 0.089
0.065 -0.152%+ 0.084
0.101* 0.028 0026
003 0.008 0013
0070 0076 -0.281%*
0026 007 0.047
0064 -0.126% 0.034
0.064 0054 0028
-0.176** -0.149%* 0058
0.026 0.093 0012
0011 0.007 0023
0032 0015 0.089
0.157 -0.155%* -0.251%*

* Significant at 5 per cent level, ** Significant at I per cent level

for T, and T,. This indicates that frequency of
watering had no role in maintaining the rectal
temperature of cows during stress period of the day.

The physiological reactions of the cows
had no correlation with ambient temperature and
relative humidity at 8.30 hours in different watering
frequency. Whereas, negative and significant
correlation were observed for ambient temperature

21

and relative humidity at 19.00 hours. The negative
and significant correlation of humidity with
physiological reactions at 19.00 hours indicates that
there was rise in physiological reactions at 19 hours
indicates that there was rise in physiological reaction
with decreased humidity levels. It was observed that
physiological reactions viz. rectal temperature,
respiration rate and pulse rate were dependent on
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atmospheric conditions as a strong relationship exist
between air temperature and humidity with that of
physiological reactions (Kundu and Bhatnagar, 1980,
Singh, 1980, Patel et. al., 1985 and Mishra et. al.,
1995).
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Growth and Development of Dairy Cooperative Societies
in Akola District

Priti M.Kadam', A.B. Deshmukh? and A.S. Ingole®

ABSTRACT

The growth rate of number of societies, animals and milk production during the year 1985-2002 was studied.
Development of milk cooperative over 17 years span (1985-2002) was not encouraging for cooperative movement.
Milk cooperative societies increased from 250 in 1985 to 318 in 2002-2003 leading to a growth of 21.38 per cent
in societies. On the other hand the number of society members did not increase proportionately. The number of
functional societies registered a reducing trend 52.43 per cent. Membership of working societies decreased by
66.79 per cent from 1985-87 to 2000-2002. The growth rate of milk collection by the milk co-operative registered
decline trend year” (-1.30%) during experimental period. Milch cow and buffalo increased significantly at the rate

of 4.22 and 5.99 per cent.

The dairy cooperative has a four level
structure which consists of National Dairy
Development Board (NDDB), state federations, milk
unions and dairy cooperative societies operating at
the national level, state level, district level and village
level, respectively. In India, during the year 1995 total
number of dairy cooperative societies were 69,868
and total members were 8992 (Dairy India, 1997)

In Maharashtra, during the year 1961 the
total cooperatives were 43 1 and total members were
155. These figures increased upto 20084 and 1580600
during the year 1997, respectively.

In Akola district, the milk producer’s
cooperative societies were also established. The
societies flourished and collected maximum possible
milk from rural areas of Akola district. The total number
of milk cooperative societies registered in Akola
district was 189. However, at present only 33 milk
cooperative societies are functioning properly.

MATERIAL AND METHODS

In Akola district, three tahsils were selected
on the basis of working more number of dairy co-
operative societies and their higher milk production
as compared t> other tahsils. Out of 33 societies,
which are, functioning, nine co-operative societies
were selected randomly comprising 3, 1 and 5 from
Akola, Barshitakli and Akot tahsils, respectively.

The compound growth rate was estimated
for total number of societies, working co-operative
societies, total number of member of society, member
of working co-operative societies, milk collection by
the milk co-operative in Akola district for 17 years i.e.
from year 1985 to 2002 and growth rate of milch cows
and buffaloes for six census i.e. from year 1872-1997.
About 84 trends were fitted to study the behaviours
performance of data amongst all exponential trend.

RESULTS AND DISCUSSION

The examination of data from Table 1
indicated that milk cooperative societies increased
from 250 in 1985-87 to 318 in 2000-2002, leading to a
growth of 21.3 per cent in societies. But, the number
of members did not increase proportionately. There
was marginal decline to 14010 members in 2000-2002
from the member number of 14895 in 1985-87. These
results are in agreement with Rao (1994), Rao and
Singh (1993) and Duhan and Singh (1982). However,
Jain et. al., (1987) noted contradictory trend.

Inspite of the growth in milk cooperatives,
the number of functional or working societies,
reduced from 122 in 85-86 to 58 in 2001-2002 (52.45%).
Similarly the members of working societies had also
decreased by 66.79 per cent i.e. from 7274 in 1985-87
to 2415 members in 2000-2002. These situations
together had influenced on the annual collection of
milk by the co-operative societies in the district.

1,3 &4 Ph.D. Student, & 2. Head, Department of Animal Husbandary and Dairying, Dr. BDKV, Akola
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Table 1. Number of milk co-operative societies, their membership in Akola district

Year Milk co-operative indicators

Total societies Members Working Members
1985-87 250 14895 12 7274
1988-90 266 1654 73 4513
1991-93 285 16062 8 4572
1994-96 299 14506 81 3745
1997-99 317 14868 2 3345
2000-02 318 14010 58 2415
Table 2 Number of milch animals as per census
Census Milch animals Per cent change

Cows Buffaloes Cows Buffaloes

2 75312 30804 - -
78 78989 36519 4.88 18.55
L:#) 79529 26923 0.68 -26.27
87 82457 34623 3.68 28.60
R 85927 42318 4208 222

Table 3. Growth rate of co-operative society, members, animals and milk collection

S.N. Particulars

Compound growth rate

(CGR) (%)

L. Total number of societies 1.542819*
2 Working co-operative societies ~3.707606*
3 Total number of members of societies 06192625
4. Members of working co-operative societies -5.809045*
5 Milk collection by the milk cooperative -1.392281

6. Total number of milch cows 4.240096*
7. Total number of milch buffaloes 5.990756*

*Significant at 5 per cent level of significance

However, the number of milch cows and buffaloes
had shown an increasing trend over a period of
experimental study (Table 2). These encouraging
growth rate in bovine milch population does not mean
the boost to dairying in reference to production of
milk because there were significant inter and intra
regional differences in the productivity of cows and
buffaloes (Patel et al., 1998). Therefore, it is necessary
to develop potential animals in the district rather than
numerical increase in population.

Results regarding growth rate of cooperative
society, members, animals and milk collection are
presented in Table 3. Important feature of the
development is thatefhe milch animals (cows and

24

buffaloes) increased significantly at the rate of 4.24
and 5.99 per cent year" in the district, respectively.
The growth rate of buffaloes was higher than that of
cows, which is an indication of inclination towards
buffalo for dairying. Emphasis on buffalo reari ng was
also noticed by Dorston (1990) for Gujarat, Mattigatti
et.al., (1990) for Dharwad district and Shiyani (1996)
for Saurashtra. Milk cooperative societies in the
district increased at the rate 1.54 per cent annum™.
This growth was found significant. This incidates
that the farmers realized the importance and pivotal
role of milk co-operatives in raising their socio-
economic status. The overall growth in member of
societies exhibited a negative rate of -0.61 per cent



Growth and Development of Dairy Cooperative Societies in Akola District

year'. However, their negative growth rate was found
non-significant, indicating practically no remarkable
change in the membership of societies. Growth rate
was negative (-3.70 % and -5.88 %) but significant
between working societies and members of society.
This might be due to the fact that the societies were
closed down either on account of non-collection of
milk or irregular payments and collection of inadequate
quantity of milk from the members. (Shah 2000)
observed that out of 1174 registered societies in
Jalgaon district, 50 societies were under liquidation
and 494 were dormant.

With regards to growth rate of milk collection
by the milk co-operatives, it was noticed that rate of
milk collection decreased by -1.39 per cent year!,
though this growth rate was found non significant.
This means that the rate of collection was more or
less similar over the period of study. The tendency
of members for diversion of milk to private sector
might have reflected on the milk supply to co-
operatives. This might be due to more prices, regular
payment irrespective of quality of milk.

LITERATURE CITED

Dorston, F. Van, 1990. The impact of A TAUL on the
milk economy of the Kheda district resources
institution and strategies : Operation flood and
Indian Dairying. Edited by Marin Doornbas and
K.N. Nair, Sage Publication, New Dehli : 72-74.

o )
0.. .”

Duhan, T.C. and C.B. Singh, 1982. Progress and
prospects of dairy development through co-
operative in Haryana State. Indian Co-op. Rev.
19(3):265-271

Jain, J.P., B.C. Saxena, K.G. Aneja and Prem Narain,
1978. Growth of milk producers co-operative in
Mehsana. Indian Dairyman. 30(8) : 549-552.

Mattigatti, RM., H.G. Shankaramurthy and G.K.
Hiremath, 1990. Impact of dairy co-operative
societies production in Dharwad district,
Karnataka. Indian Dairyman, 30 : 508-513.

Patel, A.J., K.L. Antani and M.R. Patani, 1998,
Contribution of Banas Dairy in milk marketing
and processing in Banaskanatha district of
Gujarat. Indian J. Agril. Mktg. (Conf. Spl.) 12 (3)
:103-104.

Rao, B.D. and C.B. Singh, 1993. Impact of Co-
operatives on dairy development in Andhra
Pradesh. Indian Co-op. Res. (31) 175-181.

Rao, V.M., 1994, Productivity improvement of
Kolhapur milk union (Maharashtra). 46 (7) : 377-
383.

Shah, D., 2000. An enquiry into producers members
perception towards working of milk co-
operatives in Maharashtra. Indian Dairyman. 52
(6):31-41.

Shiyani, R.L., 1996. An economic enquiry in to the
impact of dairy co-operatives on milk
production. Indian J. Agril. Econ. 51 (3) : 396-
405.

.
..0



PKV Res. ]. Vol 28 (1) 2004

Stability and Economics of Need Based, Legume Incorporated Crop
Sequences Under Vidarbha Condition

B.N. Dahatonde!, P.T. Kharkar’ and N.A. Chaube®

ABSTRACT

A field trial to study the stability and economics of crop sequences was conducted from 1992-93 to 1994-
95 at AICRP on Cropping Systems Research, Dr. PDKV, Akola. The treatments consisted of six crop sequences
viz. chilli (green)- groundnut, cotton - groundnut, pigeonpea-chickpea-groundnut, soybean-wheat-clusterbean,
sorghum-wheat-cowpea and sorghum-chickpea-groundnut arranged in randomized block design with four
replications. Pooled results indicated that the chilli (green)-groundnut recorded the highest productivity, monetary
returns and B:C ratio. Next remunerative sequence was observed to be cotton-groundnut. However, fertility

status of the soil in respect of net gain in N and K was improved in sorghum-chickpea-groundnut sequence.

Under irrigated conditions, multiple
cropping is a common practice. Inclusion of legumes
in such crop sequences is beneficial in order to
maintain the sustainability in yields. Legumes
benefits the succeeding crop is a well known fact.
The residues and the root nodules releases N during
decomposition for the use of succeeding crop. It is
also known that the legumes absorb soil phosphorus
more efficiently and part of this mobilized in organic
form is available to the succeeding crop. As aresult,
inclusion of legumes in intensive cropping systems
has become imperative (Palaniappan, 1984). A field
trial was undertaken to study the comparative
performance of legumes inclusive crop sequences
under irrigated conditions.

MATERIAL AND METHODS

A field experiment was conducted on a
vertisol during 1992-93 to 1994-95 at AICRP on
Cropping Systems Research, Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akola. The
experimental field was low in total nitrogen (0.038
%), available N (195 kg ha') and available P (18.0 kg
ha') while rich in available K (320 kg ha') with pH
7.6 and EC 0.18 dSm™. Six crop sequences (Table 1)
were tried in RBD with four replications on a plot
size of 7.2 x 5.4 m® The crops included in the
sequences were raised with recommended package
of practices. The soil samples were taken before
sowing and after harvesting of individual crop

included in the study in order to assess the fertility
status. While calculating monetary returns, the
prices of the commodities prevailed during last year
were considered for all the three years.
Recommended plant protection schedule for each
crop was adopted. Irrigations were given as and
when required to the crops included in the sequence.
The total annual rainfall received during 1992-93,
1993-94 and 1994-95 was 905.0, 956.9 and 907.4 mm,
respectively.

RESULTS AND DISCUSSION

Crop productivity

During 1992-93 and 1993-94, chilli-
groundnut sequence has recorded the highest total
productivity (Table 1). However, the data of 1994-95
showed the highest productivity in case of soybean-
wheat-clusterbean sequence. Average over three
years proved the superiority of chilli-groundnut
sequence while next best sequence was soybean-
wheat-clusterbean. The lowest productivity was
recorded by cotton-groundnut crop sequence.

Gross and net monetary returns
Chilli-groundnut crop sequence has
recorded significantly highest GMR during all the
three years as well as after pooling (Table 2). Pooled
data further revealed that the cotton-groundnut was
the next best profitable sequence although it was at
par with sorghum-chickpea-groundnut but

1. Chief Agronomist, 2. Jr. Soil Scientist, 3. Jr. Statistician and 4. Res. Assoc., AICRP on Cropping Systems

Research, Dr. PDKV, Akola.
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Table I. Productivity (kg ha"') as influenced by various crop sequences

Treat- Crop sequence Variety Crop yield kg ha'!
ments 1992-93 1993-94 1994-95 Mean
T K Chilli (green) Jwala 9103 9546 7375 8665
R continued - - - - -
S Groundnut TAG-24 2418 1799 2696 2304
Total 11521 11345 10071 10979
T, K Cotton AHH-468 1847 2738 1675 2087
R Continued - - - - -
S Groundnut TAG-24 2329 2130 2685 2381
Total 4176 4868 4360 4468
T, K Pigeonpea ICPL 85012 900 1062 869 94
R Chickpea ICCV-2 1741 2063 1435 1746
S Groundnut TAG-24 2100 1737 1874 1904
Total 4741 4862 4178 4594
T, K Soybean PK 472 1565 2671 1485 1907
R Wheat AKW-381 4006 3115 4088 3736
S Clusterbean (v) Pusa Sadabahar 5057 4744 6157 5319
Total 10628 10530 11730 10962
T, K Sorghum SPH-468 4758 3870 2276 3635
' R Wheat AKW-381 3884 3430 3815 3710
S Cowpea (v) Pusa Dofasli 2010 2198 3058 2421
Total 10652 9498 9147 9766
T, K Sorghum SPH-468 4242 3984 2495 3574
R Chickpea ICCV-2 1578 1705 1348 1544
S Groundnut TAG-24 1687 1703 2223 1871
Total 7507 7392 6066 6989

Table 2. Gross monetary returns, net monetary returns and B:C ratio as influenced by various crop sequences

Treat-

Crop sequence

Gross monetary returns (Rs.ha)

Net monetary returns (Rs. ha')

ments 1992-93  1993-94 1994-95 Pool 1992-93 1993-94 1994-95 Pool B:C
i mean mean ratio
I, K Chilli (green) 72821 76368 58997 69395 60321 63868 46497 56895
R continued - - - - - - -
S Groundnut 33697 25167 37097 31988 25427 16897 28827 23718
Total 10618 101535 96094 101383 85748 80765 75324 80613 3.88
T K Cotton 37038 54676 33887 41867 26487 44105 23316 31296
R Continued - - - - - - - -
S Groundnut 31943 30263 36937 33048 23725 22045 28719 24830
Total 68981 84939 70824 74915 50192 66150 52036 56126 2.99
T, K Pigeonpea 17704 18271 14917 16964 11288 11855 8501 10548
R Chickpea 23918 27490 19375 23594 17142 20714 12599 16818
S Groundnut 28857 24378 25887 26374 20589 16110 17619 18106
Total 70779 70139 60179 66932 49019 48679 42329 45472 2.12
T, K Soybean 15445 26031 15172 18883 8005 18591 7732 11443
R Wheat 24426 18790 25385 22867 16666 11030 17625 15107
S Clusterbean (v) 20226 18976 24627 21277 12570 11320 16971 13621
Total 60097 63797 65184 63027 37241 40941 42328 40171 1.76
T, K Sorghum 32719 24972 15820 24504 25049 17302 8150 16834
’ R Wheat 23534 20623 23811 22656 25774 12863 18051 14896
S Cowr ca (v) 10050 10989 15278 12105 3735 4674 8983 5790
Total 66303 56584 54909 59265 44558 34839 43504 37520 1.73
T, K Sorghum 29865 25672 17152 24230 22195 18002 9482 16560
R Chickpea 21408 22352 18159 20640 14632 15576 11383 13864
S Groundnut 23570 23903 30908 26126 15302 15835 22640 17858
Total 74843 71927 66219 70996 52129 49243 43505 48282 2.13
SE (m) + 1316 3617 2257 2095 1316 3617 2257 2095
CD at 5% 3907 10742 6703 6314 3907 10742 6703 6314

27
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significantly superior over rest of the sequences.
More or less similar results were recorded in case of
net monetary returns. Similar results in respect of
productivity, GMR and NMR were also recorded by
Dhoble et. al., 1987.
Benefit ; Cost Ratio

The highest benefit cost ratio (3.88) was
recorded by chilli-groundnut, followed by cotton-
groundnut (2.99) (Table 2). The lowest benefit-cost
ratio of 1.73 was noted in case of sorghum-wheat-
cowpea.
Balance sheet of available NPK

The data on balance sheet (Table 3) of NPK
revealed that in general, there is net gain in case of
nitrogen and potash while loss in case of available
phosphorus at the end of three years of cropping.
Amongst the treatments of crop sequences, the data
further revealed that the highest net gain in available
nitrogen and potash was recorded in sorghum-
chickpea-groundnut wherein two legumes were
included. The lowest gain in nitrogen and potassium
was observed in case of sorghum-wheat-cowpea

)
0.0

0D
0’0

wherein only one legume was incorporated in crop
sequence. As regards net loss in available
phosphorus, the lowest loss is observed in sorghum-
wheat-cowpea crop sequence while highest in case
of soybean-wheat-clusterbean sequence. This
conform the findings of Kharkar et. al., 1999,
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Varietal Response of Mustard (Brassica juncea L.) in Relation to
Sowing Dates, Irrigation, Growth, Yield and Water Use

M.R. Ghanbahadur!, V.S. Shinde?, S.M. Patil® and B.V. Sawaji
ABSTRACT

A field trial was conducted in clay soils at Akoal, India, during the winter (Rabi) seasons of 1999-2000 and
2000-20001 with the object to compare the performance of new mustard variety ACN-9 with Pusa Bold under
sowing dates irrigation regimes and mulching. Growth and yield components and seed and oil yield varied
significantly because of various treatments. Significantly higher growth parameters resuted in significant increase
in dry matter, yield attributes and seed yield in 15 Nov. sown crop. late sowing on 30th November caused
considerable reduction in water use efficiency (WUE), relative water use rate (RWR) and absolute water use rate
(AWR) that ultimately increased the consumptive use (CU). Significantly increase in growth and yield parameters
as in 0.6 IW/CPE ratio also had pronounced effect on seed yield, oil content and oil yield, availment of more

irrigation and caused increase in CU, because of more branches and siliquae the variety ACN-9 overyielded Pusa
bold. Judicious water use was achieved due to 5 t ha”' of mulch application which resulted in lowering CU, their

increased RWR and AWR values.

Indian mustard is coming up as substitute
to safflower in Vidarbha, because of its simple
cultivation, suitability to wide agro-climatic
conditions, usefulness as edible oil, less water need
and still better production. Proper sowing date,
Judicious wate use, availability of suitable variety
can make the mustard cultivation more economic.
With this view, thepresent investigation was
undertaken to findout the proper irrigation schedule
and appropriate sowing date for newly released
variety ACN-9 in comparison with Pusa Bold.

MATERIAL AND METHODS

A field study was carried out during winter
season of 1999-2000 and 2000-2001 on clayey soils
of Agronomy Farm of Dr. Panjabrao Deshmukh
Krishi Vidyapeeth, Akola (Maharashtra). The
available N, Pand K in soil was 170.5, 24.6 and 242.9
kg ha'' respectively, with 7.9 pH. The value of FC,
PWP, BD, EC were 32.58 per cent, 17.25 per cent ,
13.5 g em’ and 0.62 d sm. The experiment was laid
out in split -split-plot design with four replications.
Sowing dates (15 and 30 Nov.) and irrigation levels
(0.4 and 0.6 IW/CPE ratio) were allotted combinely
to main plots and varieties (ACN-9 and Pusa Bold)
represented as subplots and mulch (0 and 5 t ha'")
treatments were allotted in sub-sub-plot. Sub-sub-

plot size was 4 x 3.6 m”, Five kg seed ha"' was hand
drilled at 45 x 20 cm? spacing. Wheat straw mulch
was applied at 21 days after sowing. A common pre-
sowing irrigation of 6 cm depth was applied.
Phosphorus through SSP and N through urea @ 40
and 25 kg ha, respectively were applied as basal
dose and 25 kg N was top dressed 30 days after
sowing. Irrigation of 60 mm depth were applied by
using 90°V* notch. Ancillary observations were
recorded at 15 days interval. Two sprayings at 1 week
interval of mixture of endosulfan (35 EC) @ 715 ml
and wettable sulphur powder @ 1250 g ha' were
done for crop protection. Weed control was done
by 2 hoeings and 2 weedings. Sheliing percentage
(SP), CU (Misra and Ahmed 1987), harvest index (HI)
& WUE (Reddy and Reddi, 1997) were worked out
by using following formulae.
Weight of seed obtained from 100 g siliquae

SP= x 100
100 g siliquae
Seed yield
HI= x 100
Biological yield

N n
CU=Z (Ekx08)+ % Ml"-Mz‘xAsixDHER

K=1 i=1"100

1. Assoc. Prof,, 2. Head, 3. Incharge Agri-Met. and 4. Assoc. Prof., Department of Agronomy, Dr. PDKV, Akola
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Cu=2Cu
CU = Water used in two successive sampling
periods in mm
Cu = Seasonal consumptive use (mm)
Ek = Actual evaporation for the period of 1 to 2
days immediately after k™ irrigation from
USWB pan evaporimeter
N = Numberoftimes
MIli = Soil moisture after irrigation (%)
M2i = Soil moisture before next irrigation (%)
n = Number ofsoil layers
Asi = Bulk density of with layer (g cm-3) of dry
soil
Di = Soil depth of with layer (mm)
Z = Sumof
ER = Effective rainfall _
Seed yield (kg)
WUE =
Consumptive use (mm)
RESULTS AND DISCUSSION
Effect of sowing dates

The plant height, leaves, branches, dry
matter production and duration for 50 per cent
flowering and maturity of Indian mustard were
significantly influenced by sowing dates.
Significantly higher values of all above growth
parameters were obtained when mustard crop was
sown on |5 November and length of Siliqua, Seeds
per Siliqua and 1000 - seed weight were found
significantly higher in 15th Nov. date over
succeeding date. Lad er. al., (1993) also reported
such results and suggested that late planted crop is
subjected to relatively lesser times span available
for growth which results in less growth and vyield
attributes in 30th Nov., crop. This improvement
coupled with SP, seed to stover ratio and HI resulted
in significant increase in seed and oil yield (Table 3).
Fifteen days delay in sowing from 15th Nov. caused
increase in CU by 17.8 mand 9.8 mm, respectively in
first and second year. And also increased the daily
water consumption in the form of AWR. Sowing on
15th Nov. also favourably increased the RWR.
Average WUE of 7.9 and 5.3 kg ha' mm for 15 and
30 November sowing dates indicated 54 per cent
increase in yield obtained per mm water use. Early
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sowing appreciably lowered the CU and increased
the seed yield due to less daily water use.
Effect of irrigation levels

Increased in siliqua number and its length,
seeds per siliquae and 1000 seed weight also resulted
in significant increase in seed and oil yield in 0.6
IW/CPE ratio over its lower level. Such increase was
due to more water supply that resulted in increasing
cell turgidity, opening of stomata and lastly
partitioning of photosynthates efficiently to the sink.
These results are in corroboration with Patel ef. al.,
(1999).

Increase in soil wetness through more
irrigation increased the consumptive use and thereby
increasing the WUE due to higher seed yield
obtained in 0.6 IW/CPE ratio over 0.4 IW/CPE. The
values of AWR and RWR were also found
considerably higher with higher number of irrigation.
Increase in CU and water use rates was also reported
by Thakral et. al., (997). It was observed that the
mustard crop availed significantly more number of
days to attain 50 per cent flowering and maturity
with 0.6 IW/CPE ratio that helped the crop to get
more time for growth and development.

Response of varieties ,

Variety pusa bold recorded significantly
more height, number of leaves, dry matter production
and also availed higher time span for 50 per cent
flowering and maturity than ACN-9. Because of
higher secondary or fruiting branches, siliquae
plant”, seeds per siliqua and also due to higher
shelling percentage and HI, variety ACN-9 over
yielded than pusa bold. Increased seed yield also
resulted in significant increase in oil yield of ACN-9.
Water use parameters viz. CU and AWR and values
of WUE and RWR were favourable in ACN-9. Higher
WUE in ACN-9 was due to higher seed yield and
less CU. These results conform the findings of Lad
et. al., (1993).
Effect of mulching

The growth components viz. plant height,
branches and dry matter accumulation as well as the
yield attributes like length and number of silique,
seeds silique™ and 1000 seed weight were found
significantly higher in mulched plots. These results
support the work of Sadhu et. al., (1996). The crop
availed slightly but significantly more days to attain
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50 per cent flowering stage and maturity with 5 t
ha!' of mulching in both the seasons. This indicated
that mulch application extended the growth period
and flowering and maturity to get more life time for
higher yield. These results are in line with Selveraju
(1999). Moisture conservation due to mulch
application also significantly increased the values
of HI, shelling percentage and seed to stover ratio.
Significantly higher yield attributes also increased
the seed and oil yield in mulched treatments.
Seasonal CU and AWR values were less in mulching
condition, indicating judicious water use. Similar
results were reported by Jadhav er. al., (1999). Mulch
application also increased the RWR and WUE due
to significant higher seed yield.
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Correlation and Regression Analysis Studies Between Yield and
Morphological Characters of Dhaincha (Sesbania aculeata L.)

N.D. Parlawar', D.G. Giri?, P.V. Yadgirwar® and R.M. Adpawar?

ABSTRACT

Number of functional leaves, branches, nodules, total dry matter and number of developed pods plant,
number of seeds pod™ and thousand seed weight found to be significant and correlated with yield. The regression
coefficient were found with characters viz. height, leaves, dry matter and developed pods plant'. Correlates under
study had very higher predictability with regards to yield of dhaincha. Monitoring of these variables is substantially

importance in increasing seed yield ha™!,

Dhaincha (Sesbania aculeata 1..) is an ideal
green manure crop, as it is quick growing, succulent,
easily decomposable with low moisture requirements
and produces maximum amount of organic matter and
nitrogen. It is also grown as cover crop to prevent
soil erosion and supress growth. When green
manured with dhaincha, rice yield has been reported
to be 12-15 per cent more than that when conventional
manures are used, (Khan, 1952).

Inclusion of green manures like dhaincha
for nutrient supply is gaining momentum in the
context of sustainable agriculture. But so far no
serious attempt has been made to grow this as a seed
crop with proper management practices. Therefore,
present study was carried out with various variables
for higher predictability with regards to yield of
dhaincha.

MATERIAL AND METHODS

Field experiments were carried out in Kharif
season of 1999-2000 and 2000-2001 at Department of
Agronomy Farm, Dr. PDKV, Akola. The soil of the
experiment field was clayey in nature, low in available
nitrogen (241 kg ha'), available phosphorus (22.42
kg ha') and high in potassium (342.5 kg ha"). The
soil reaction was slightly alkaline (pH 7.7). The
experiment was laid out on new sites in each season
in a split-plot design with three replications. The
treatment comprised of nine combinations of three
seed rates and three row spacing alloted to main plot
and three phosphate levels to sub-plots.

A) Main plots (Nine combinations of three seed
rates and three row spacings)

Seed rate (kg ha') Row spacing (cm)
S,-15kgha R,-30cm
S,-25kgha’! R,-45cm
S,-35kgha’! R,-60cm

B) Sub plots (Three phosphate levels)
P, - control
P -25kgP,0, ha
P,-50kg P,0, ha'

The gross and net plot sizes were 6.0 m x 5.4
mand 5.4 mx 3.6 m, respectively.

Simple correlation studies : Simple correlation
coefficients (r) were computed between weight of
dhaincha seed (Y) in g plant! and different
morphological characters (X) for both the years of
experimentation. The procedure and formula
described by Snedecor and Cochran (1968) was
followed and the significance was tested.

Simple regression studies (R?) : Simple regression
coefticient (b) values were computed between weight
of dhaincha seed (Y) in g plant! and those
morphological characters (X) studied for simple
correlation for both the years of experimentation. The
‘b’ values were computed and tested for their
significance as per the procedure and formula
described by Snedecor and Cochran (1968).

1. Assoc. Prof., 2. Assoc. Director, 3. Asstt. Prof, and 4. Sr. Res. Fellow, ZARS, Yavatmal
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Table 1. Correlation and regression studies in dhaincha

SN. Morphological characters Correlation Regression S.E.(b) ‘t’” value

coefficient coefficient

‘r* values ‘b’ values
L Height of plant 0.0517 -0.146* 0.0085 -1.7356
2. Leaves plant’ 0.7279** 0.0929** 0.0149 4.7945
g Branches plant 0.4340%* -0.0809 0.1071 0.7554
4. Nodules plant! 0.4374** -0.0138 0.0247 0.5606
5 Dry matter plant! 0.3236** -0.2836** 0.0843 33637
6. Developed pods plant! 0.7604** 0.2359** 0.0232 10.1793
7. Seeds pod 0.5641** 0.1525 0.1049 14532
8. Thousand seed weight (g) 0.489** 02767 02535 1.0914
9. Harvest index -0.1689 0.0894 0.0614 14573
R2=-0.773, t values=1.99 %, *-Significantat0.1 probability level ** - Significantat0.01 probability level

r-valuesat5% -0.217*,

RESULTS AND DISCUSSION

Simple correlation coefficient (‘r’):

An analysis of the correlates of the yield of
dhaincha presented in (Table 1 and 2), showed that
the number of leaves, branches, nodules, total dry
matter and number of developed pods plant’, number
of seeds pod' and thousand seed weight were found
to be significantly correlated with yield. It indicated
that positive change in these variables appeared to
enhance the yield plant'. The values of correlation
coefficient were observed in the range of 0.0517 to
0.7604. Height of plant and harvest index were found
to be negatively correlated with yield. These results
are corroborated with the work of Antil er. al., (1998)
and Kaith er. al., (1997).

Regression analysis (‘b’) :

The regression analysis of correlates of the
yield plant' of dhaincha shown in Table 1, revealed
that the production values of height, leaves, dry
matter and developed pod plant' were observed to
be significant.

The regression coefficient were -0.0146,

L
...

r values at 1% - 0.283 **

2
0..

<
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0.0809, -0.2836 and -0.2359, respectively. The overall
contribution of various correlates under study in
predicting the yield ha" of dhaincha was moderately
high i.e. 77 per cent (R*=0.773). These results are
coincide with the work of Antil et. al., (1988) and
Kaither. al., (1997).

Effects of treatment on the morphological
characters and yield attributes shown in Table 2.
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On Farm Response of N, P and K on Cotton -Summer Groundnut in
Central Vidarbha Region

S.N. Potkile', J.T. Kamdi’ and B.N. Dahatonde®

ABSTRACT

On-farm trials to study the response of recommended doses of N, P and K alone and in combination, on
cotton-summer groundnut cropping system, were conducted at three, four and six locations during 1999-2000,
2000-2001 and 2001-2002, respectively in Nagpur and Wardha districts of Central Vidarbha zone. The highest
yields of both cotton and groundnut were recorded with the application of recommended doses of NPK in
combination to both the crops. The highest total as wel] as increased benefits were also obtained with combined

application of NPK at recommended levels.

The Central Vidarbha zone is characterized
by semi-arid ecosystem with hot and dry summer
and mild to cool winter an average rainfall is 1133 mm
received in 43 rainy days. The soils are vertisols and
associated ones derived from basalt rock, black in
colour with varying depth, predominantly rich in
montmorillonite type of clay. On an average the zone
has 17.4 per cent heavy, 33.0 per cent medium and
49.7 per cent soils. Average fertilizer consumption is
45.60kgN, 16.19kg PO, and 3.43 kg K,Oha'', which
is quite inadequate considering requirement of mono
or double crop in a year. Farmers hesitate to supply
recommended dose to the crops because of varied
problems and therefore imbalance application of NPK
is also commonly observed. Keeping this in view,
the present investigation entitled “On farm response
of cotton-summer groundnut cropping sequence to
N, P and K” was conducted.

MATERIAL AND METHODS

Field experiments were conducted at three,
four and six locations (Village) during 1999-00, 00-01
and 01-02 respectively with five treatments, treating
locations as replications. Villages were selected in
Hingna block of Nagpur and Selu block of Wardha
districts. Treatments consisted of no NPK (control),
recommended dose of N alone, NP alone, NK alone
and NPK (50:25:25 and 25:50:00 kg NPK ha"' for cotton
and groundnut, respectively) applied to both the

crops on a plot size of 20 m x 5 m. The soils of the
experimental sites were medium to heavy in texture,
fairly high in clay content, high in lime reserve and
slightly alkaline in reaction with high base saturation
of exchange complexes (Table 1). Well-distributed
rainfall ranged between 980 to 1150 mm was received
during the crop growth period. Cotton (PKV Hy. 4)
was sown from 15th to 30" June and groundnut (TAG
24) from 28th January to 7* February. Both the crops
were raised with recommended package of practices
except fertilization. NPK were supplied through
straight fertilizers at recommended timings. Life
saving irrigation was given to cotton and groundnut
was irrigated as per the recommended practice.

RESULTS AND DISCUSSION

Grain yield

Data on yield of cotton and succeeding
groundnut (Table 2 and Fig, 1) indicated that the
application of recommended dose of NPK to cotton
was at par with NP and NK alone during first two
years but significantly superior over all other
treatments during third year. Application of NP and
NK, both alone, being at par had increased the yields
significantly over control and recommended dose of
N alone. In case of groundnut application of
recommended dose of NPK was found at par with
NP alone during last two years but significantly
superior over recommended dose alone and control

1. Jr.Res. Assistant, ECF, 2. Agronomist, ECF and 3. Assoc. Director of Research and Chief Agronomist,

Dr. PDKYV, Akola
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Table 1. Initial soil fertility status of experimental sites

Parameters 1999-2000 2000-2001 2001-2002
Max. Min, Max. Min. Max. Min.
Available N (kg ha™) 23211 1129 2475 2345 3114 2206
Available P (kg ha'') 20.1 112 20.1 115 202 10.1
Available K (kg ha'!) 526.7 504.0 3972 368.5 416.6 2430
O.C. (%) ' 0.69 061 044 032 0.65 038
pH 8.0 79 76 7.1 8.0 72
EC(dSm™) 022 0.15 0.19 0.14 023 0.16
Table 2. Effect of NPK on yield (q ha™') of cotton and groundnut
Treatments 1999-2000 2000-2001 2001-2002 Pooled
Cotton Groundnut Cotton  Groundnut Cotton  Groundnut Cotton Groundnut
No.NPK 10.03 1220 13.27 13.16 11.85 12.00 11.82 1240
Rec. N 1325 1343 15.56 15.15 1548 13.83 15.05 14.19
Rec. NP 16.78 16.33 18.67 19.55 1742 18.72 1775 1843
Rec. NK 17.15 14.25 16.87 1541 17.83 15.15 17.58 1512
Rec. NPK 20.02 18.37 21.12 2044 2142 1842 2121 1898
SE (m)+ 1.53 022 1.54 0.79 035 0.56 132 1.58
CDat 0.05% 445 065 463 237 1.02 1.65 365 437
Table 3. Economic analysis of the treatment effect
Treatments Increase yield due to Value of Expenditure Total
treatment (q ha'') increased due to benefit
Cotton Groundnut yield treatment due to
(Rs. ha') (Rs. ha!) for treatment
both crops (Rs. ha'!)
No. NPK - - - - -
Rec.N 304 1.69 8541 1363 7178
Rec. NP 591 5.75 21059 3080 17079
Rec. NK 557 249 14776 1680 13096
Rec. NPK 913 659 27836 3347 24489
during all the three years. Tiwari and Dhakar (1997) Economic analysis

and Patel ez al,, (1983) also recorded significant
increase in the pod yield of groundnut due to
application of recommended dose of NPK i.e. 30:60:0
and 25:50:0 kg NPK ha'. Pooled data indicated that
the yield of cotton was highest with recommended
dose of NPK but was at par with NP and NK and
significantly superior than control and N application.
More or less of yield of cotton, similar trend was
observed in case of succeeding groundnut. Niranjan
and Arya (1995) and Malawar et. al., (1999)
corroborate the present findings.

41

Data on economics of cotton - summer
groundnut sequence as affected by fertilizer
application (Table 3) indicates that the total ha'
monetary benefit was augmented by Rs. 7178, 17079,
13096 and Rs. 24,489 due to fertilization with only N,
NP, NK and NPK, respectively over control. The
increased total benefit due to NPK application was
241 per cent higher than N application alone, 43
per cent higher than NP application alone and 87
per cent higher than NK application alone. This
conforms the findings of Patel ez. al., (1996).
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Fig. 1. Effect of NPK on yield of cotton and groundnut (pooled)

Table 4. Crop response to applied N, P and K (kg cotton equivalent yield kg™ nutrient)

Nutrient 1999-2000 2000-2001 20001-2002
Max. Min. Max. Min. Max. Min.
N 13 3.11 6.11 332 940 572
P 865 6.69 1445 721 9.80 6.37
K 2248 14.16 23.84 6.00 2144 9.88

Response to N, P and K

The data on response to N, P and K in terms
of cotton equivalent yield (Table 4) indicates that the
response to N was within the range of 4.83 to 5.72,
for P,O, it was 7.77 to 10.15 while that for K,0, the
same was between 12.16 to 18.80. Therefore, it is
concluded that cotton and summer groundnut, in a
sequence cropping should be fertilized with 50:25:25
and 25:50:0 kg NPK ha' respectively, for maximum
production.
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Growth, Yield and Quality of Acid Lime (Citrus aurantifolia Swingle)
as Influenced By Neem Cake and Fertilizer

M.N.Patil' and J.S.Hiwarale?

ABSTRACT

The present investigation was undertaken to study the effect of organic and inorganic fertilizers on growth,
yield and quality of acid lime. The results indicated that plant height, spread and canopy volume of acid lime
trees were noted but could not reached the level of significance with the application of organic and inorganic
fertilizers. The fruit yield of acid lime was significantly increased with the application of neem cake @ 7.5 kg +
100 per cent recommended dose of NPK plant!. Combined use of neem cake along with inorganic fertilizer was
found significantly superior as compared to application of neem cake and 100 per cent recommended dose of
NPK alone. Studies on physico-chemical properties of acid lime fruits revealed that average fruit volume and
weight, juice percentage, total soluble solids (TSS) were significantly influenced due to the combined application
of neem cake @ 7.5 kg + 100 per cent NPK plant. Acidity and ascorbic acid content were not significantly

affected due to application of various treatments.

Citrus is a nutrient responsive plant and it
requires adequate nutrients for proper growth and
development. Many research workers (Hernandez,
1981, Harishkumar and Sandhu, 1990, Ghosh, 1990)
reported beneficial effects of nitrogen, phosphorus
and potassium application on growth, yield and
quality in increasing citrus production. But the
information regarding the influence of organic
manure along with or without inorganic fertilizer on
citrus production is scanty. Hence, the present
investigation was undertaken to study the effect of
organic material in the form of neem cake in
combination with inorganic fertilizers on growth,
yield and physico-chemical properties of acid lime
(Citrus aurantifolia Swingle).

MATERIAL AND METHODS

The present investigation was undertaken
on ten years old acid lime trees of uniform growth
and vigour at Central Research Station, Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akola from 1998 to
2000. The soil of the experimental plot was deep and
moderately well drained and taxonomically belongs
to fine, montmorillonitic, hyperthermic family of
Typic Haplusterts. Seven treatments each replicated
four times in randomized block design consisted neem
cake @ 7.5 and 15 kg plant™, 100 per cent NPK alone
through fertilizer plant”, 50, 75 and 100 per cent NPK
with 7.5 kg neem cake plant”, 100 per cent RD of

NPK with 15 kg neem cake plant'. As per the
treatments half dose of nitrogen along with full dose
of PO, , K,O and finely ground neem cake was
applied at the time of release of water stress near the
feeding root zone and mixed thoroughly with the
soils. Remaining half dose of nitrogen was applied
one month after fruit set.

The vegetative growth observations of acid lime
plants were recorded in the month of October.
Number and weight of fruits per plant were recorded
at maturity and statistically analysed. Physico-
chemical characteristics of fruits were measured by
following standard techniques.

RESULTS AND DISCUSSION

Growth parameters

It is evident from the data presented in
Table 1 that the growth of the acid lime trees in terms
of plant height, spread and canopy volume could
not be influenced significantly by various treatments.
However, the maximum height, spread and canopy
volumes were recorded with the treatment received
neem cake @ 7.5 kg +75 per cent RD of NPK plant!

Yield

Yield of acid lime in terms of number and
weight of fruits plant” were significantly influenced
by the application of organic and inorganic fertilizers
(Table 2). An application of 100 per cent

1. Asso. Professor, 2. P.G. Student, Department of Agril Chemistry and Soil Science, Dr. PDKYV, Akola
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recommended dose of NPK plant! significantly
increased the fruit yields by 21.03 and 17.86 per cent
as compared to the treatments receiving 7.5 and 15
kg neem cake plant’ respectively. The results of the
present investigation are also consistent with the
findings of Ingle er.al. (2000). Maximum yield, i.e.
1005 fruits plant” and 33.47 kg fruit plant’ were
recorded with the application of neem cake @ 7.5 kg
+ 100 per cent recommended dose of NPK plant”,
which were significantly higher over all other
treatments. Beneficial effect of combined application
of neem cake and NPK fertilizers in improving the
citrus production has been reported earlier by
Srivastava et al. (1974) and Tiwari et.al. (1999).
Amongst all the treatments, an application of neem
cake @ 7.5 kg or 15 kg plant' gave lowest number
and weight of fruits indicating that sole application
of organic manure (neem cake) could do no better
unless they are supplemented with inorganic
fertilizers. These results corroborated the findings
of Rokba et.al. (1975) and Tiwari ef.al. (1999).
Fruit quality parameters

Data presented in Table 2, reveal that the
combined use of organic and inorganic fertilizers is
increasing the quality of fruits. Beneficial effects of
organic and inorganic fertilizer were also reported
earlier by Hernandez (1981). Maximum total soluble
solids (8.100 %) and juice content (53.50%) in acid
lime fruits were observed with 7.5 kg Neem cake +
100 per cent RD of NPK plant!, which were
significantly higher over all other treatments. Ghosh
and Besra (1997) also observed significant
improvement in TSS and juice percentage due to
application of organic matter +inorganic fertilizers.
Acidity and Ascorbic acid content in acid lime fruits
were not significantly affected due to application of
organic and inorganic fertilizer alone and their
combinations.

%,
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Direct and Residual Effect of FYM and Inorganic Nutrients on Rice-
Wheat Cropping System in Vertisol

A.P. Bharambe' and Anurag Tomar®
ABSTRACT

A field experiment was carried out in Vertisol at the Research Farm, College of Agriculture, Raipur
(Chhattisgarh) during Kharif and Rabi season 2001-2002 to assess the direct and residual effect of FYM and
inorganic nutrients on rice-wheat cropping system. (The treatments were consisting of inorganic nutrients in
combinations with and without FYM (8 t ha'). The FYM was applied to rice only and seven inorganic nutrient
combinations were tested with rice followed by wheat differently. The results showed that the productivity of
rice and wheat was significantly increased with the application of inorganic fertilizers with FYM (8 tha). The
experimental results indicated that application of 100 per cent recommended dose of NPK to either of the crops
produced significantly highest yield followed by 100 per cent recommended dose of NP and 100 percentN +
100 per cent PK. Combined application of FYM with inorganic fertilizers was more effective as compared to
inorganic fertilizers alone in building up fertility status of soil and increasing the productivity of rice and wheat.
The uptake of N, P and K by rice as well as wheat followed. The residual effect of FYM applied to rice was
conspicuous in significantly increasing the productivity of wheat and improving the NPK and organic carbon

status of soil.

Integrated nutrient supply system seek to
maintain or improve soil fertility for sustaining the
desired levels of crop production and productivity
through optimization of the benefits from all possible
sources of plant nutrients in integrated manner. A
Judicious combination of chemical fertilizers, organic
manures and biofertilizers should be incorporated
for a cropping system within the ecological, social
and economic possibilities. The integrated nutrient
management approach has perhaps greater scope in
rice based than in any other cropping systems. Rice
is grown predominantly under submerged anaerobic
soil conditions that offer wider scope for harvesting
different nutrient sources. Besides servings as a
source of plant nutrients to crops the farm yard
manure (FYM) helps to improve all physical as well
as biological properties of soil thereby enhancing
the fertilizer use efficiency (Kundu and Pillai, 1992).
Even the application of recommended NPK fertilizers
devoid of organics has not been able to sustain
productivity (Rattan and Singh 1997). With this in
view the present investigation was carried out to
study direct and residual effect of FYM and
inorganic nutrients on rice-wheat cropping system
in Vertisol.

MATERIAL AND METHODS

A field experiment was conducted at
Research Farm, Indira Gandhi Agricultural
University, Raipur in 2001-02. The experimental soil
contained sand 20 per cent, silt 35 per cent, clay 44
per cent, pH 7.2, EC 0.22 dSm™ organic carbon .45,
available N 188 kg ha", available P 14.6 kg ha" and
available K,0 503 kg ha'. The experiment was
conducted in factorial randomized block design with
two treatments of Farm yard manure viz. F,: NoFYM
application, F, : application of 8 t FYM ha" to rice
and seven treatment combinations of inorganic NPK
fertilizers applied differently to rice and wheat are
given in Table 1.

Table 1. Inorganic NPK combinations for rice and

wheat
Treatments Kharif—Rice Rabi — Wheat
T, 100%N 100%N
T, 100%NK 100%NP
T, 100%N+150%K 100%N+150%P
T, 100%N+50%PK 100%N+50%PK
T, 100%N+50%P 100%N+50%K
T, 100%N PK 100%N PK
T 100%NP 100%NK

~

1. P.G. Student, and 2. Assoc. Prof., Department of Soil Science & Agril. Chemistry, Indira Gandhi Agriculture

University, Raipur (CG)
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Direct and Residual Effect of FYM and Inorganic Nutrients on Rice-Wheat Cropping System in Vertisol

Table 2. Effect of FYM and inorganic nutrients on nutrient uptake by rice and wheat crops

Treatments Rice Wheat

Nitrogen Phosphorus Potassium Nitrogen Phosphorus Potassium

(Kgha') (Kgha') (Kgha') (Kgha') (Kgha') (Kgha')
FYM levels to rice
E; 88 174 151 537 159 60.7
F1 112 203 1.70 632 193 71.7
SE (m)= 047 0.18 1.0 0.96 033 099
CDat 5% 138 052 30 281 097 2.88
Fertilizer combinations
T, 8 15.1 129 445 109 489
T, 87 15.5 150 545 177 599
T, 91 16.8 150 63.0 20.1 67.8
i, 102 193 165 534 156 64.5
T, 105 194 164 69.6 213 78.5
T, 120 235 185 75.1 246 87.1
T; 114 224 181 482 13.0 569
SE (m)+ 0.89 034 19 1.81 062 1.85
CDat 5% 258 098 56 2381 1.81 538
Interaction (Fx T)
E,T, 76 14.5 118 40.7 95 428
E, T 76 144 137 525 16.8 56.7
E.T, 81 15.8 145 59.1 184 62.7
F,T, 86 16.8 149 48.1 14.1 585
F, T, 95 19.0 161 63.8 18.6 12
T, T, 103 21.1 174 66.1 224 787
T,T, 100 19.8 172 46.0 11.5 533
BT, 91 156 140 484 122 55.1
F T, 97 16.6 162 56.5 185 63.1
F T, 101 176 155 67.0 217 73.0
E,T, 118 217 180 58.8 172 705
F, T, 115 19.7 168 754 240 84.7
F,T, 137 258 197 84.0 269 954
F.T, 128 251 189 503 14.5 60.5
SE (m) + 047 048 27 2.55 0.88 262
CDat 5% 1.38 139 29 743 257 762

The treatments were replicated three times.
The Farm yard manure was applied 8 days before
transplanting of rice. The transplanting of the
seedings of rice (variety Mahamaya) was done on
25" July 2001 with 50 per cent recommended dose of
N and complete dose of Pand K. Remaining 50
per cent dose of N was applied in two splits, 1% split
on 29.08.2001 and 2" split on 17.9.2001. The
recommended doses of N,P and K were 100 kg N, 60
kg P,0, and 40 kg K,O ha"' for rice as well as wheat
crops. The rice was harvested on November 12,
2001. After harvest of rice wheat (variety GW-193)
was sown on the same plots with fixed randomization
as that used for rice crop with 50 per cent N and
complete dose of P and k applied as basal on 1.12.2001
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and remaining 50 per cent N was applied in the splits.
The observations on yield and yield contributing
characters of both the crops were recorded at
harvest. The soil, plant samples collected at harvest-
were analysed for N, P and K content.

RESULTS AND DISCUSSION

Yield of rice and wheat

Data in Table 2 revealed that application of
FYM (8 t ha') along with different fertilizer
combinations resulted significant increase in the
grain yield of rice over no FYM application. Highest
grain yield of rice was obtained with T, (100% NPK)
treatment and it was significantly superior over the
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Direct and Residual Effect of FYM and Inorganic Nutrients on Rice-Wheat Cropping System in Vertisol

preceeding treatments (T, to T,) and at par with
succeeding treatment T, (100% NP). The interaction
effect of fertilizer combinations with FYM influenced
the rice yield significantly. Highest grain yield was
obtained with F, T, (100% NPK + FYM) followed by
F, T, (100% NP+ FYM). Both the treatments were
found at par and significantly superior over rest of
the treatments. Straw yield also followed similar
trend as that of grain yields of rice.

The residual effect of FYM applied to rice
was studied on wheat crop. Data in Table 1 revealed
that the residual effect of farm yard manure application
(F1) with different doses of fertilizer combinations
gave significantly more grain yield of Wheat over
treatment F without (without FYM). The grain yield
of wheat was significantly highest under treatment
T, (100% NPK) followed by T, (100% NK +50% P)
both being at par with each other and significantly
superior to rest of the fertilizer combinations.
Highest grain yield was obtained with F| T, (100%
NPK+FYM application to rice) followed by F T,
treatment. The next best combination came out was
F, T, followed by treatment F| T, and F, T,, they
being at par with each other. The straw yield followed
similar trend as that of grain yield of wheat.

Fertilizer doses in combination with FYM
(F) produced significantly more length of the ear
head, effective number of tillers and increased the
plant height under both the crops. Treatment F T,
(FYM +100% NPK) produced better results followed
by F, T, (FYM+100%NP) in respect of all the three
yield attributing characters (Table 2). Similar findings
were reported earlier by Rathore er.al. (1993) in low
land rice crop. Organic manuring helps in making
better soil environment and enhancing nutrient
supply and consequently result in improving crop
growth and over all crop productivity. Bharadwaj
and Tyagi (1994) in a rice-wheat-cowpea cropping
system observed that the highest yields were
obtained with the application of recommended NPK
fertilizers along with 15t FYM ha' and lowest in
control plots.

Nutrient uptake

Data presented in Table 3 showed that
uptake of N,P and K were significantly increased
with the application of FYM to rice. Application of
100 per cent recommended dose of NPK (T,)
recorded highest uptake of nutrients followed by
100 per cent NP (T,) in rice. Application of 100 per
cent recommended dose of NPK with 8t FYM ha!

51

(F, T, recorded significantly highest uptake of N,P
and K followed by 100 per cent NP+8t FYM ha'! (F,
T,) under rice crop.

The residual effect of FYM application also
resulted the significant increase in NPK uptake by
wheat crop subsequently grown after rice (Table 3).
The fertilizer treatments showed that N, P and K
uptake were significantly highest in wheat with 100
per cent NPK (T) followed by T, (100% NP+50%
K) and T, (100%N+150%P). The treatment
combination F| T, recorded significantly highest N,P
and K followed by F T, and F, T. Similar results
were reported by Bharadwaj and Tyagi (1994). Santhy
et.al. (1998) reported that total uptake of N,P and K
increased with progressively supply of NPK to the
crop, because of higher availability of these
nutrients. Application of NPK at 100 per cent
optimum level along with FYM @10t ha! increased
the uptake over the application of 100 percent
optimum level of NPK alone.

Fertility status of soil

The pH, EC, organic carbon and available
N, P and K status of soil was evaluated after the
harvest of rice as well as wheat crops. The results
(Table 4) showed that there was no significant
change in pH and electrical conductivity with the
application of various fertilizer combinations with
and without FYM. However, the comparison of their
values with the initial soil analysis data indicated
that application of FYM marginally decreased the
pH and EC of the soil. Decrease of pH and EC of soil
due to application of various organic resources with
in organic fertilizers was reported by Ghuman (1997).
The different treatment combinations of NPK
fertilizers with FYM significantly increased the
organic carbon content of the soil. Application of
100 per cent NPK with FYM recorded significantly
higher organic carbon content followed by 100 per
cent NP+FYM@ 8t ha! The increase in organic
carbon content of the soil with application of
fertilizers and manures has also been reported by
Banwari (1999). The increase in organic carbon
content of the soil in a adequately fertilized plot may
be due to the enhanced root growth leading to
accumulation of more organic residues in the soil,
while its increase in the manurial treatment
combination may be attributed to direct
incorporation of the organic matter in the soil.

Application of NPK fertilizers with FYM
significantly increased the available Nitrogen,
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Phosphorus and Potassium contents in soil as
compare to the treatment receiving NPK fertilizers
without FYM (Table 3) and the treatment
combination F| T, (100%NPK+FYM) was found to
be optimum for increasing available N,P and K
content followed by F, T, and F, T, . The available
nutrient content at harvest of wheat was decreased
as compared to the values obtained at harvest of
rice.

The build up of available N and P in the soil
due to 100 per cent NPK or 100 per cent NP or 100
per cent NK +50 per cent P with or without FYM
application may be ascribed to the residual effect of
applied fertilizers and the mineralization of FYM.
Dudhat ez.a/ (1997) reported that application of FYM
and chemical fertilizers alone and in combination with
each other significantly increased the residual N and
P in the soil.
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Effect of Integrated Nutrient Management on Soil and Crop
Productivity and Nutrient Uptake of Rice Grown on Vertisol

A.P. Bharambe' and Anurag Tomar?

ABSTRACT

A field experiment was conducted during 2001-2002 to study the effect of inorganic fertilizers with and
without farm yard manure (FYM) application on yields, nutrient uptake of transplanted rice and residual
fertility status of Vertisol. The results indicated that the combined application of 100 per cent recommended
dose of NPK fertilizers (100: 60: 40 kg NPK ha™') with FYM @ 8 t ha' found significantly superior in increasing
the grain and straw yields of rice variety Mahamaya. Similar trend was observed in respect of N, P & K uptake
by rice. Combined application of FYM with inorganic fertilizers was found more effective as compared to

inorganic fertilizers alone in building up the fertility status of soil.

To maintain and to improve the soil fertility
for sustaining the desired levels of crop production
and productivity through optimizing the benefits
from all possible sources of plant nutrient in an
important aspects in farming system. A judicious
application of organics and inorganics with
biofertilizers should be incorporated for a cropping
system within the ecological, social and economic
possibilities. The integrated nutrient management
approach has perhaps greater scope in rice based
than in any other cropping systems. Rice is grown
predominantly under submerged anaerobic soil
conditions that offer wider scope for harvesting
Besides servings as a
source of plant nutrients to crops the farm yard
manure (FYM) helps to improve all physical as well
as biological properties of soil thereby enhancing
the fertilizer use efficiency (Kundu and Pillai, 1992).
Even the application of recommended NPK fertilizers
devoid of organics has not been able to sustain
productivity (Rattan and Singh 1997). With this in
view the present investigation was carried out to
study the effect of FYM with chemical fertilizers on
productivity of transplanted rice, its nutrient uptake
and fertility status of soil.

different nutrient sources.

MATERIAL AND METHODS

A field experiment was conducted on
Vertisol of Indira Gandhi Agril. University Research
Farm, Raipur in 2001-2002. The experimental soil
belongs to fine, montmorillonite, hyperthermic, Typic

Haplusterts and contained sand 20 per cent, silt 35
per cent, clay 44 per cent, pH 7.2, EC 0.22 dSm’!,
Organic carbon 0.45 per cent, , available N 188 kg
ha' available P 14.6 kg ha' and available K,O 503 kg
ha'. The experiment was conducted in factorial
randomised block design with two treatments of farm
yard manure viz. FO: no FYM application, F, :
application of 8 t FYM ha' and seven treatment
combination of inorganic fartilizer viz., T  : 100 per
centN, T,: 100 per cent NK, T, : 100 per cent NK +
150 percent K, T, : 100 per cent N + 50 per cent PK,
T, : 100 per cent NK + 50 per cent P, T, : 100 per cent
NPK, T, : 100 per cent NP. The treatments were
replicated three times. The farm yard manure applied
8 days before transplanting of rice. The transplanting
of the seedlings of rice variety Mahamaya was done
on 25 July, 2001 with 50 per cent recommended rate
of N and complete dose of P and K as base application
and remaining half dose of N was applied in two
splits, 1* split on 29" August 2001 and 2™ split on
September 17,2001. The recommended dose of N, P
and k were 100 kg N, 60 kg PO, and40 kg K,O. The
paddy was harvested on November 12, 2001.

The observations on grain and straw yields
plant height, effective tillers and length of earhead
were recorded at harvest. Similarly the plant samples
collected at harvest were analysed for N, P, and K
content. Similarly soil samples were collected from
0-15 cm layer and different physico-chemical
properties were determined by using the standard
methods.

1. P.G. Student and 2. Assoc. Professor, Department of Soil Science & Agril. Chemistry, Indira Gandhi

Agriculture University, Raipur (CG)
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RESULTS AND DISCUSSION

Data presented in Table 1 revealed that application
of FYM @ 8 t ha' along with inorganic fertilizers
resulted significant increase in the yields of rice.
Highest grain yield was obtained with T, (100% NPK)
treatment and it was significantly superior over the
preceeding treatments (T, to T,) and was at par with
the succeeding treatment T, (100% NP). The
interaction effect between fertilizer combinations and
FYM, influenced the rice yield significantly. Highest

grain yield was obtained with F1 T, (100% NPK +
FYM) followed by F, T (100 % NP + FYM), however,
both the treatments were found at par and
significantly superior over rest of the treatments.

Straw yield followed similar trend as that of grain
yield of rice (Table 1). Application of 100 per cent
fertilizer doses in combination with FYM (F,
treatment) produced significantly more length of the
earhead, effective number of tillers and increased
the plant height. (FYM + 100% NPK) produced better
results followed by F T, (FYM+100 % NP) inrespect

Tablel: Effect of FYM and inorganic nutrients on yield and yield characters of rice

Treatments Yield g ha'! Yield attributing characters
Grain Straw Length of Effective Plant height
ear head (cm) tillers (m?)"! (cm)
FYM levels to rice only
Fy 43.90 70.60 182 256 802
E 45.86 78.08 20.1 267 84.0
S.E.(m)+ 0209 0468 431 1.905 031
C.D.at5% 0.609 1.363 0.12 5.539 0.90
Fertilizer combinations
T, 41.46 73.15 175 231 755
I 41.59 7097 179 241 779
T, 42.19 69.9 185 251 80.1
T, 46.10 73.73 193 271 842
T, 4638 74.53 187 261 822
T, 48388 79.34 218 296 882
T 4755 78.79 203 281 86.3
SE(m)+ 0.391 0.877 8.06 3.564 0.58
C.D.at5% 1.139 2.550 023 10364 1.70
Interaction (FXT)
F.T, 4145 70.01 16.6 26 74.0
E,T, 40.99 65.66 169 236 764
BT, 41.62 67.58 17.7 246 78.1
ET, 44.06 67.85 183 266 82.1
F,T, 4573 .77 17.7 256 802
F.T, 47.03 7499 20.8 286 86.1
F,T, 4643 7536 193 276 842
F.T, 4147 7629 185 236 770
B4l 42.18 76.29 189 246 794
F.T, 4277 7221 193 256 8.1
FT, 48.14 79.62 203 276 864
FT. 47.03 7629 19.7 266 842
F,T, 50.73 83.70 228 306 903
g8 48.66 8221 213 286 884
SE(m)+ 0.554 1240 0.11 5.040 027
C.D.at5% 1.611 3.607 033 14.656 240
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of all the three attributing characters. Similar findings
were reported by Rathore et.al. (1993) in low land
rice. Organic manuring helps in making better soil
environment and enhancing nutrient supply and
consequently result in improving crop growth and
over all crop productivity. Bharadwaj and Tyagi
(1994) in a rice wheat — cowpea cropping system
observed that the highest yields were obtained with
the application of recorzmended NPK fertilizers along
with 15 t FYM ha' and lowest in control plots.
Nutrient uptake

Data presented in Table 2 showed that
uptake of N, P and K were significantly increased

with the application of FYM. Application of 100 per
cent recommended dose of NPK (T,) recorded highest
uptake of nutrients followed by 100 per cent NP (T,)
in rice. Application of 100 per cent recommended
dose of NPK with 8 t FYM ha-1 (F, T,) recorded
significantly highest uptake of N, P and K followed
by 100 per cent NP + 8 tFYM ha! (F T,). Similar
result were reported, by Bharadwaj and Tyagi (1994).
Santhy er. al. (1998) reported that total uptake of N,
P and K increased with progressive supply of NPK
to the crops because of higher availability of these
nutrients. Application NPK at 100 per cent optimum
level along with FYM @ 10 t ha"' incrased the uptake

Table 2. Effect of FYM and inorganic nutrients on nitrogen, phosphorus & potassium uptake (kg ha)

by rice

Treatments Nitrogen Phosphorus Potassium
Grain Straw Total Grain Straw Total Grain Straw  Total

FYM levels to rice only
F, do.1 424 88.5 11.6 58 174 102 141.1 1514
E 355 574 1129 134 6.9 203 12.5 1580 1705
SE(m)+ 023 041 047 020 0.05 0.18 0.17 1.00 1.03
C.D.at5% 067 120 1.38 0.58 0.14 0.52 0.50 291 3.00
Fertilizer combinations
158 435 402 837 9.5 54 15.0 83 1210 1293
T, 455 416 87.1 99 55 15.5 9.6 1405 150.1
T; 469 45 914 11.0 57 16.7 9.8 1403 150.1
T, 52.5 497 1024 12.8 6.5 193 11.8 1535 1653
T, 525 526 105.1 129 64 19.3 11.9 1531 1649
T, 583 622 120.6 15.8 7.6 235 14.8 1710 1858
T, 55.8 58.6 1144 153 7.1 224 134 1678 1812
SE(m)+ 043 0.77 0.88 037 0.09 033 032 1.87 193
C.D.at 5% 125 224 2.58 1.08 027 098 0.94 546 562
Interaction (FXT)
FT, 421 340 76.1 940 5.1 14.5 63 1123 1186
34 42.0 345 76.5 9.56 49 144 8.7 1290 1377
F,T, 427 382 81.0 104 54 15.8 89 1363 1452
2 453 41.1 864 11.1 57 16.8 102 1396 1499
F T, 482 47.1 953 127 62 19.0 113 1500 1613
B 51.7 52.1 103.8 14.7 6.6 21.1 13.6 1606 1743
F,T, 499 502 100.1 132 6.5 19.8 12.6 1603 1729
E.T, 449 46.4 914 9.7 58 15.6 10.3 1206 1400
F T, 490 48.8 97.8 103 6.2 16.6 10.5 1520 1625
R 51.1 50.7 1019 116 6.0 17.6 10.7 1443 1551
ET, 59.8 583 1183 144 72 217 135 1673 1808
FT, 56.8 58.1 115.0 13.1 6.5 19.7 123 1563  168.6
F.I, 65.0 723 1373 172 86 2538 159 1813 1973
Pl 61.7 67.0 128.7 173 79 250 142 1753 1895
S.E(m)+ 0.61 1.09 047 0.53 0.13 048 045 2656 273
C.D.at 5% 178 3.17 138 1.54 0.38 139 133 7.724 7.96
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over the application of 100 per cent optimum level of
NPK alone.
Fertility status of soil

The pH, EC, Organic carbon and available
N, P and K status of soil were evaluated after the
harvest of rice crop. The results (Table 3) showed
that there was no significant change in pH and
electrical conductivity with the application of various
fertilizer combinations with and without FYM.
However, when compare with the initial soil analysis
it was observed that application of FYM marginally
decreased the pH and EC of the soil. Decrease in pH

and EC of soil due to application of various organic
sources with inorganic fertilizers was reported by
Ghuman (1997). The different treatment
combinations of NPK fertilizers with FYM
significantly increased the organic carbon content
of the soil. 100 per cent NPK with FYM recorded
significantly higher organic carbon content followed
by 100 per cent NP+ FYM.

The increase in organic carbon content of
soil with the application of fertilizers and manures
has alse been reported by Banwasi (1999). The
crease in organic carbon content of the soil in a

Table 3 : Effect of FYM and integrated nutrients on residual fertility status of the soil after harvest of rice

Treatments pH E.C.dSm™ 0.C% Available nutrients (kg ha'')
Nitrogen Phosphorus  Potassium
FYM levels to rice only
F, 719 022 046 211 1344 459
E 7.17 022 0.50 24 1627 477
S.E(m)+ 0.006 0.002 0.003 0.525 0.178 1.14
C.D.at5% NS NS 0.011 1.526 0519 334
Fertilizer combinations
i 7.19 022 047 208 11.76 450
TI; 7.19 022 047 211 12.66 464
T, 22 022 049 213 13.73 474
4 720 022 046 219 14.63 469
T, 720 023 048 215 1536 475
i 721 022 052 235 18.56 487
T, 720 022 049 25 17.30 457
S.E(m)+ 0.011 0.004 0.007 098 0334 214
C.D.at5% NS NS 0.021 285 0971 625
Interaction (FXT)
E.T; 720 022 045 205 10.26 440
F.T, 119 022 045 207 11.16 464
E;T; 722 021 047 207 1223 464
F,T, 7.19 022 045 217 13.66 459
E. 7.19 022 047 220 1426 465
F,T, i, 022 0.50 23 16.73 476
FT, 7.19 022 046 218 15.80 447
ET, 7.17 022 049 210 1426 460
FT, 7.17 022 0.50 211 14.16 465
ET, 721 023 051 217 1523 484
FT, 7.19 023 047 231 16.60 479
ET, 7.19 023 049 232 17.46 485
FT, 720 022 055 248 2140 498
F,T, 7.18 021 051 236 20.10 467
SE.(m+ 0.016 0.006 0.010 138 0472 304
C.D.at5% NS NS 0.030 4.14 1.54 8.84
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adequately fertilized plot may be due to the enhanced
root growth leading to accumulation of more organic
residues in the soil, while its increase in the manurial
treatment combination may be attributed to direct
incorporation of the organic matter in the soil.

Application of NPK fertilizers with FYM
significantly increased the available nitrogen,
phosphorus and potassium contents in soil over that
of without FYM (Table 3) and the treatment
combination F T, (100% NPK + FYM) was found as
the optimum for increasing available N, P and K
contents followed by F T, and F| T,

The build up of available N and P in the soil
with different fertilizer combination with or without
FYM application may be ascribed to the residual
effect ofapplied fertilizers and the mineralization of
FYM. Dudhat er. al. (1997) reported that application
of FYM and chemical fertilizers alone and in
combination with each other significantly increased
the residual N and P in soil.
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Influence of Rhizobium japonicum and Chemical Herbicides on Weed
Count, Nitrogen Fixation and Grain Yield of Soybean

P.J. Deshmukh', S.R. Potdukhe?, Y.V. Ingle* and V.P. Pardey*

ABSTRACT

Seed inoculation with R. japonicum alone increase N content in shoot (0.62 % N), grain (6.84 % N), soil
(0.063 % N) and also increased N uptake (188.03 Kg ha') and grain yield (2862 Kg ha') over all other treatments.
Among herbicide application treatments, minimum weed count was noticed with R. japonicum + Alachlor
treatment (24 m*)"* followed by R. japonicum + Pendimethalin (25 m*)". In respect of yield all herbicidal
treatments were at par with Rhizobium japonicum seed inoculation alone.

Soybean [Glycine max (L.) Merrill] is leguminous
crop, that stands at number one position amongst
the oil seed crops in the world. It is a reach source of
protein (contain 43 %), which is greater than cereal
and vegetable crops. As a legume crop, biological
nitrogen fixation makes it self- sustaining for N
nutrition. In addition inoculation of seed with
Rhizobium not only increase crop yield but also
improve the quality of the crop and soil fertility
(SubbaRao and Balsundram, 1977). In soybean
production, weed management is one of the
constraints, and if not controlled properly at critical
stages, weeds reduce the yield to the greater extent.
Previous evidence is conflicting; however, it appears
that the possibility exists for some herbicides to
adversely affect soybean nodulation, N, fixation and
yield (Behran ez al., 1979). There is also disagreement
concerning whether herbicides affect adversely
Rhizobium sp., the host plant or both (Baltazar and
Brotenegro, 1979 and Kust and Struckmeyer, 1971).
Hence the present investigation was undertaken to
compare the potential effect of chemical herbicides
and to determine their influence on the soybean
Rhizobium japonicum symbiosis and seed yield
under field conditions.

MATERIAL AND METHODS

The experiment was laid out in Randomised
Block Design with four replications and seven
treatments with a variety of soybean J S — 335 at
spacing of 30 x 8 cm. Gross and net plot size was 2.4
x3.2m*and 1.8 x 3.04 m? respectively. Seeds treated
with Rhizobium japonicum culture @ 25g Kg' seed

obtained from APDRC, Dr. PDKYV, Akola. Fertilizer
was applied @ 30 Kg N; 75 Kg PO, ha'. Herbicides
were applied as pre-emergence i.e. after one day of
sowing and before emergence of plant. The herbicides
were alachlor @1 Kga. i. ha'!, Pendimethalin @1Kg
a.i. ha', Fluchloralin @ 1Kga.i. ha', Chorimuron
ethyl@30ga.i. ha', Trifluralin @ 1 Kga.i ha'.
Weed count were taken at 45 DAS from each plots
by drawing 1 m? quadrat in the net plot and weeds
were collected to count number of weeds, then were
over dried at 60° C temperature for taking weed, dry
weight. Soil, plant and grain analysis of N content
were done as per method of analysis by Jackson,

(1967).
RESULTS AND DISCUSSION

The predominant weed flora found in the
experimental plot included Cyperus rotundus,
Eragrostis cilianesis, Cynodon dactylon, Ageratum
conyzoides, Dactyloctenium aegyptium, Agremone
mexicana and Axanthospermum hispidium. Total
weed population and dry matter production of weeds
differed significantly due to various treatments.
Minimum weed count was noticed with R. Japonicum
+ Alachlor treatment (24 m?)!' followed by R.
Japonicum + Pendimethalin (25 m?) (Table 1). With
regard to weed dry weight, lowest weed dry weight
recorded in treatment R. japonicum + alachlor (32¢g
m?)" followed by R. japonicum + fluchloralin (G4 g
m?)"'. These observations are in conformity with
those reported by Singh and Singh (1987) and
Prabaraj and Dhingra (1995). Maximum N content in

1,3 & 4. PG. Student, and 2. Asstt. Prof,, Pulses Research Unit, Dr. PDKV, Akola.



Influence of Rhizobium japonicum and Chemical Herbicides on Weed Count, Nitrogen Fixation and Grain Yield of Soybean

Table 1. Effect of various treatments on weeds and weed dry biomass.

Treatments Dose Total no. of Weed dry
weeds/m? biomass (g/m?)

1) Uninoculated control - 39 47

2) R japonicum (ST) 25 gkg! 32 40

3) R japonicum + Alachlor 1 kga.i. ha' 24 2

4) R japonicum + Pendimethalin 1 kga.i. ha 25 38

5) R japonicum + Fluchloralin 1 kga.i. ha' 26 34

6) R japonicum+ Chlorimuron ethyl 30ga.i. ha' 28 38

7) R japonicum + Trifluralin 1 kg a.i. ha' 2 k%1
SE (m)+ 1.69 245
CDat5% 474 6.90

Table 2. Effect of R. japonicum and herbicides application on per cent N content, N uptake and grain yield

of soybean.
Treatments Dose Percent N content Nuptake  Grain yield
(Kgha')  (Kgha')
Shoot  Grain Soil

Uninoculated control - 040 545 0.040 130.90 2402
R japonicum (ST) 25 gkg! 0.62 6.84 0.063 188.03 2862
R. japonicum + Alachlor lkgai ha! 051 6.08 0.045 161.97 2662
R. japonicum + Pendimethalin lkgai ha' 048 6.34 0.050 17535 2763
R. japonicum + Fluchloralin lkga.i ha' 046 627 0.050 169.56 2700
R. japonicum + Chlorimuron ethyl 30gai.ha! 046 6.12 0.049 14824 2419
R. japonicum + Trifluralin lkgai ha' 055 625 0.051 161.14 2583
SE (m)+ 0.248 0019  0.001 640 83.98
CDat5 % 0.696 0.040  0.005 17.98 235.88

shoot (0.62 % N), grain (6.84 % N), soil (0.063 % N)
and N uptake (188.03 Kg ha') was found in seed
treatment with R. japonicum alone (Table 2). This
may be due to more nitrogen fixation, phosphoprotein
and phospholipids in the plants. Similar results were
reported by Chore and Shastri (1991). Among
weedicide treatments R. japonicum + Trifluralin
gave the higher N content in shoot (0.55 % N), R
Japonicum + Pendimethalin in grain (6.34 % N) and
R. japonicum + Trifluralin increased the residual soil

N (0.051 % N) and R. japonicum + Pendimethalin
increases N uptake. This is accordance with the
results observed by Behran et al. (1979) and Bollich
etal. (1988).

With regard to grain yield, seed treatment with R.
Japonicum alone registered the highest grain yield
(2862 Kg ha'') over all treatments (Table 2). This
agrees with researches conducted by Kurundkar et
al.,(1991) and Dahatonde and Shava (1992). Among
herbicidal treatment R. japonicum + Pendimethalin
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recorded the highest grain yield (2763 Kg ha™!)
followeded by R. japonicum + Fluchloralin (2700
Kg ha'). All these treatments were at par with
Rhizobium japonicum treatment alone. Praharaj and
Dhingra (1995) who reported increase in yield due to
herbicidal application with Rhizobium on soybean.
The increased yield with application of
pendamethalin and fluchloralin can be ascribed to
their weed control. This study implies that Rhizobium
inoculation proved potentially helpful in significantly
increasing the biological nitrogen fixation in
combination with chemical weed control practice.
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Effect of Chemicals and Botanicals on Powdery Mildew of Mustérd
(Brassica juncea L.)

S.W. Khodke' and S.U. Kakde?

ABSTRACT

Application of Wettable sulphur (0.25%) at initiation of disease was found to be effective in controlling
powdery mildew of mustard caused by Erysiphe cichoracearum and thereby increased seed yield, additional

income and economic returns

Mustard (Brassicajuncea L.) is an important
oilseed crop grown under a wide range of climatic
conditions. The crop suffers from many diseases but
the important among them is powdery mildew incited
by Erysiphe cichoracearum cause considerable yield
losses. Dange et al., (2002) reported 16.97 per cent
reduction in grain yield of Mustard due to Powdery
mildew disease with per cent disease intensity of
50.75. The present study was, therefore, undertaken
to find out effective control measures.

MATERIAL AND METHODS

A field trial was conducted for four years
during 1999-2000 to 2002-2003 in Rabi season at
Zonal Agricultural Research Station, Yavatmal,
Maharashtra. Test variety Pusa bold was sown with
arow to row and plant to plant spacing of 45 x 10 cm
inaplot of 3.6 x 4.5 m size. Recommended doses of
fertilizer and insect control measures were followed.
The fungicides tested were, Wettable sulphur
(0.25%), Tridemorph (0.07%), Dinocap (0.1%), Ridomil
MZ (0.2%), Carbendezim (0.01%), Copper
oxychloride (0.25%), fosetyl Al (0.2%), Neem seed
kernal extract (5%), Neem leaf extract (5%), Eucalyptus
leaf extract (5%) and Ipomoea leaf extract (5%). Four
sprays of fungicides and plant extracts were given at
30, 40, 60 and 75 DAS. For recording disease
observations, ten plants were selected randomly from
cach treatment and five leaves from each selected
plant were observed 4 days after last spray. Disease
intensity was recorded as per the scale 0-9 given by
Mayee and Datar, 1986 and PDI was calculated.

RESULTS AND DISCUSSION

The data of fungicidal effect on Powdery
mildew disease, yield and incremental cost benifit
ratio (ICBR) is presented in Table 1. Dinocap 0.1 per
cent was found very effective and significantly
superior in reducing powdery mildew (33.9 %),
followed by Tridemorph (35.5 %), Carbendazim
(36.8%) and Wettable sulphur (37.6%) over control
(55.5%). However, they were at par with each other.
Tridemorph recorded significantly higher seed yield
(7.7 g ha'"), followed by Dinocap (7.6 q ha™), Wettable
sulphur (7.5 q ha!) and Carbendazim (7.4 qha')and
were at par wtih each other. Among plant extracts
Neem seed kernal extract 5 per cent found effective
and significantly superior in minimising powdery
mildew infection (44.5%) and increasing seed yield
(6.2 qha') over control (5.0 g ha™). Efficacy of above
fungicides in controlling powdery mildew of Mustard
was also reported earlier by Jani ef af., (1991) and
Patel er. al. (1992). The incremental cost benefit ratio
(ICBR) was highest (1:2.75) in Wettable sulphur,
followed by Carbendazim (1:2.24) and Tridemorph
(1:2.12). Rest of the fungicides and plant extracts
recorded minimum C:B ratio.

Based on four years results, Wettable
sulphur 0.25 per cent proved effective in reducing
powdery mildew incidence by 32.3 per cent (PDI
37.6%) and increasing seed yield (7.5 q ha') with
highest C:B ratio (1:2.75), followed by Carbendazim
(1:2.24) and Tridemorph (1.2.12).

1. Asstt. Prof., & 2. Sr. Res. Fellow, ZARS, Yavatmal
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Effect of Chemicals and Botanicals on Powdery Mildew of Mustard (Brassica junceaL.)
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Green House Evaluation of Rhizobium Strains For Increasing Early
Growth of Acacia catechu Wild

Shashi S. Narkhede ', C.K.Shirkot? and S.S. Narkhede 3
ABSTRACT

A total of 42 Rhizobium strains isolated from Acacia catechu seedlings grown in five climatically diverse
and geographically widely separated localities were tested for their ability to nodulate and fix atmospheric
nitrogen with Acacia catechu Wild in green house. Significant differences in number of nodules, shoot and root
dry weight and affectivity was found. Five isolates SIn-20, Nhn-63, Uhf-76, Dhm-121 and Nrl-94 were found
highly effective in increasing the early growth of host seedlings. Itis concluded from this study that five isolates
can fulfilled the nitrogen requirement of seedlings as effectively as chemical nitrogen.

Woodland legumes such as Acacia species are
becoming important in afforestation of degraded
lands on account of their nitrogen fixing ability
(Oldeman, 1983). Enhancing early growth of nitrogen
fixing trees in the nurseries is important in seedling
production as early growth of many such trees is
slow. Inoculating seedlings with the effective strain
of Rhizobium isolates may increase the growth rate.
Therefore, it becomes necessary to isolate and screen
efficient strains of Rhizobium from native population
which can compete and establish well, when
inoculated. Similar studies were carried out by many
workers earlier. (Wynne er al., 1980; Matos and
Schroder, 1989; Dreyfus and Dommergues, 1981).

The present investigation deals with the
evaluation of the characterized strains for their
effectiveness in increasing the early growth of
seedlings under green house conditions.

MATERIAL AND METHODS

The present study was carried out in the
Green house of Dr.Y.S.Parmar University of
Horticulture and Forestry, Nauni, Solan, during 1997-
2000. The Seedlings of Acacia catechu were
collected from the Forest Department Nurseries from
different agroclimatically diverse zones of Himachal
Pradesh.
a) Selection and isolation of Rhizobium strains

Root nodule bacteria capable of nodulating
Acacia catechu were isolated from seedlings grown
in five agroclimatically diverse and geographically
widely separated locations in Himachal Pradesh,
India. The method for selection of Acacia catechu
isolates was followed as given by Vincent, 1970.
Single colony isolates were maintained on Yeast
Extract Mannitol Agar (YEMA) slopes.

b) Soil preparation

Soil was obtained from the depth of 0 to
22.5 cm from fallow area, air dried and sieved through
2mm sieve. Soil was mixed with sand in the ratio of
2:1 and 0.5 per cent CaCO,, 0.05 per cent K,HPO,
and 20g FYM Kg"' of soil. The soil was sterilized
thrice an alternate day at 121°C for 3 hours.
¢) Inoculum preparation

All the 42 Rhizobium isolates were grown
on YEMA slopes for 3 days. This growth was
harvested in sterilized water and one milliliter of
suspension containing 108 cells ml"* were used for
each seed inoculation.
d) Seed germination

Seeds of Acacia catechu were surface
sterilized and scarified with concentrated H,SO,
washed with sterilized distilled water and were
transferred aseptically to water agar plates (0.75%
w/v). These plates were incubated at 25 — 30°C.
€) Sowing of seeds, thinning, watering and

harvesting

Five germinated seeds were sown at
equidistance in 5 holes and one ml of inoculum was
applied over each seed. Nitrogen control pot was
supplied with 88 ppm of NO, nitrogen pot™ as dilute
KNO,. The plants were randomized in green house.
After 4 -6 days, thinning was done and three plants
pot’ were maintained. Seedlings were harvested 60
days after emergence. Root and shoot were dried to
constant weight at 50°C.

RESULTS AND DISCUSSION

All the 42 isolates modulated Acacia
catechu in the green house. The data on the variation
in the nodule number, root and shoot dry weight
per cent shoot and root dry weight increases over

1 & 2. Department of Basic Science, Dr.Y.S.Parmar University of Horticulture and Forestry, Nauni, Solan, and

3. College of Forestry, Dr. PDKV, Akola



Green House Evaluation of Rhizobium Strains For Increasing Early Growth of Acacia catechu Wild

Table 1. Effect of Rhizobium inoculants on symbiotic parameters of Acacia catechu

Rhizobium Nodule Dry Weight (mg plant) Plant
Isolates number Root Shoot biomass
(mg)
Sin-2 4.88 80.00 (60.00)* 19625 (23.82)** 27625
SIn-3 433 60.00 (20.00) 125.00 (-21.14) 185.00
Sin-4 4,00 70.00 (40.00) 120.00 (-24.29) 190.00
SIn-8 455 80.00 (60.00) 165.00 (4.21) 245.00
SIn-10 4.55 7334 (46.68) 17333 (29.66) 246.67
SIn-12 4.88 80.00 (60.00) 14750 (-6.64) 22750
SIn-14 522 40.00 (-20.00) 12500 (-21.14) 165.00
SIn-17 522 66.67 (33.34) 206.66 (30.38) 27333
Sin-19 522 5500 (10.00) 80.00 (49.53) 135.00
SIn-20 4.88 41000 (720.00) 720.00 (354.25) 1130.00
Sin-23 455 75.00 (50.00) 22375 (41.17) 29875
Sin-24 6.55 7333 (46.67) 17333 (9.36) 246.67
SIn-26 500 2875 (<42.50) 12500 (-21.14) 153.75
SIn-29 577 35.00 (-30.00) 87.50 (-44.79) 122.50
SIn-32 4.55 40.00 (-20.00) 100.00 (-36.90) 140.00
Sin-34 9.00 122.50 (145.00) 255.00 (60.88) 377.50
SIn-39 455 9425 (88.50) 12500 (-21.14) 21935
Nhn-42 5.55 50.00 (0.00) 81.67 (4847 131.67
Nhn-45 4.88 40.00 (-20.00) 137.00 (-13.56) 177.00
Nhn-48 4.88 70.00 (40.00) 13334 (-15.87) 20334
Nhn-50 4.55 8333 (66.66) 168.35 (6.20) 251.66
Nhn-54 500 7625 (52.50) 14375 (9.31) 220.00
Nhn-60 4.55 40.00 (-20.00) 16833 (6.21) 120833
Nhn-62 6.77 86.75 (73.50) 175.00 (1041) 261.75
Nhn-63 4.00 70.00 (40.00) 54500 (243.85) 615.00
Nhn-64 433 11500 (130.00) 60.00 (-62.14) 175.00
Nhn-66 455 4833 (-3.34) 22833 (44.06) 276.66
Uhf-68 11.11 86.67 (73.34) 170.00 (7.26) 256.67
Uhf-69 4.66 60.00 (20.00) 113.80 (-28.21) 173.80
Uhf-71 445 5125 (2.50) 13250 (-16.40) 183.75
Uhf-72 4.00 95.00 (90.00) 100.00 (-36.90) 191.00
Uhf-73 4.66 54.17 (8.34) 204.16 (28.81) 25833
Uhf-76 778 5125 (2.50) 29500 (86.12) 346.25
Nrl-91 433 60.00 (20.00) 177.50 (11.99) 23750
Nrl-94 5.00 106.00 (112.00) 316.67 (99.79) 42333
Nrl-95 455 10333 (106.00) 181.67 (14.62) 285.00
Dhm-100 400 45.00 (-10.00) 20500 (29.34) 250.00
Dhm-106 445 4750 (-5.00) 14125 (-10.88) 188.75
Dhm-111 445 45.00 (-10.00) 105.00 (-33.75) 150.00
Dhm-114 525 75.00 (50.00) 181.67 (14.62) 256.67
Dhm-117 7.00 62.50 (25.00) 187.50 (18.30) 250.00
Dhm-121 11.00 105.00 (110.00) 260.00 (64.04) 410.00
ACH4 9.56 7750 (55.00) 12625 (-20.35) 203.75
UIC 0.00 50.00 158.50 208.50
UIC+N 0.00 59.75 264.75 324.13
SE of mean 0.307 15.790 27.529
CDat0.05% 0.850 88.87 184.664

* - The values are per cent increase in root dry weight over control

** - The values are per cent increase in shoot dry weight over control.

UIC — Uninoculated control UIC+N - inoculated nitrogen control (88 ppm KNO,)
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Fig. 1. Symbiotic effectiveness index (%) of some rhizobial isolates inoculated on Acacia

catechu grown in pots

uninoculated control and plant biomass due to
Rhizobium inoculation are given in Table 1. The large
amount of variation was in the average nodule
number was noted, having the range between 4.00
to 11.11. The highest numbers of nodules were found
in Uhf-68. Highest per cent increase over
uninoculated root and shoot dry weight was found
in SIn-20. Highest plant biomass was found in Sln-
20 followed by Nhn-63.

Comparing the per cent symbiotic
effectiveness (dry weight of shoot inoculated
plant” dry weight of shoot N control plant x 100) of
the isolates with uninoculated nitrogen control five
isolates, SIn-20, Nhn-63, Uhf-76, Dhm-121 and Nrl-
94 showed more than hundred per cent symbiotic
effectiveness. Only the isolates having more than
75 per cent of symbiotic effectiveness are shown in
Fig. 1.

Most of the isolates tested showed increase
in plant growth parameters, which indicates their
beneficial association with the host plant. The result
clearly shows that the growth and nodulation of
Acacia catechu were very much influenced by
different Rhizobium isolates. However, variation in
their performance may be attributed to their virulence
and inherent variation in the symbiotic effectiveness.
Similar variation has been reported in many groups
of thizobia (Wynne et al., 1980; Matos and Schroder,
1989; Dreyfus and Dommergues, 1981).

The first requirement in the bacterial strain
selection for the use as inoculant is that it should
promptly form a fully effective nitrogen fixing
association with the host legume (Vincent, 1968).
Among the 42 isolates of Rhizebium, five isolates

SIn-20, Nhn-63, Uhf-76, Nrl-94 and Dhm-121 showed
more than 100 per cent symbiotic effectiveness. This
indicate the importance of Rhizobium inoculation in
the establishment of seedlings in the early stage of
growth and these four isolates can fulfill the nitrogen
requirement of the seedlings as effectively as
chemical nitrogen. The strain Nrl-94 may be
considered to be most suitable strain of Rhizobium
for field utilization against Acacia catechu.
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Genetic Divergence in Aromatic Traditional Rice Accessions From
Chhattisgarh and Madhya Pradesh (Oryza Sativa L.)

P.V. Patil', A K. Sarawgi?, S.S. Nichal® and M.N. Shrivastava*

ABSTRACT

Genetic divergence as measured by D? technique was studied for different morphological and quality traits
in 135 rice genotypes. The analysis of variance revealed significant differences among the genotypes for each
character studied. Based on genetic distance 135 genotypes were grouped into 10 different clusters. The maximum
intra cluster distance was observed in cluster I comprising 5 popular improved genotypes Viz., Madhuri-11,
Pusa Basmati-1, PR-111, Toroari Basmati and IR-64. The genotypes Viz., Rajabhog, Jandhri Nadgi and Samundar
fer are grouped in cluster X, Toroari Basmati, Pusa Basmati-1 and IR-64 in cluster I, Bedro and Ghoda Punchhi
in cluster III, Chinnor, Rajim-12 and Rajabhog incluster IV, Rukhmanibhog and Jaigundhi in cluster VI,
Rukhmanibhog and Jaigundhi in cluster V1, Vishnubhog and Gangabarud in cluster VIII and Bhanta phool and
Durar phool in cluster VIIL.These genotypes have difference for morphological and quality characters may be
utilized in future breeding programme to obtain high heterotic effects or to evolve desirable recombinants.
Cluster [ and IV were identified as genetically divergent on the basis of cluster mean and distance. Out of 135
genotypes studied 67 genotypes are scented, 46 mild scented and 22 non-scented.

Genetic improvement mainly depends on
the amount of genetic variability present in the
population. In any crop germplasm serve as a
valuable source of base population and provide
scope for wide variability. Information on the nature
and degree of genetic divergence would help the
plant breeder in choosing the right type of parents
for breeding programme (Vivekanandan and
Subramanian, 1993).

" The spectrum of variability in segregating
generation for grain yield and quality parameter
depends on the genetic diversity of the combining
parents. Hence, estimation of genetic diversity for
grain yield and quality parameters among genotypes
is important for planning the future crossing
program. Mahalanobis D? statistic is potential tool
for estimating it, as has been emphasized by (Rahman
et al., 1997). In the present study an attempt was
made to classify and understand the nature and
magnitude of genetic diversity present in available
rice germplasm for grain yield and quality traits.

MATERIAL AND METHODS

Th: material for this study consisted of 128
aromatic rice germplasm from Chhattisgarh and
Madhya Pradesh states in India along with seven
cultivars. The material was grown in a randomised

block design with two replications. Each line was
grown in 4.2 m long rows at spacing of 20 cm between
rows and 20 cm between plants in rows. The
experiment was conducted during the wet season
2000. The recommended dose of NPK was applied at
the rate of 60, 40 and 20 kg ha’', respectively.
Observations were recorded on twenty traits
including biometrical and quality characters viz. days
to 50 per cent flowering, plant height, ear bearing
tillers plant’, panicle length, filled and unfilled grains
per panicle, 1000 grain weight, paddy length, paddy
length: breadth ratio, brown rice length, brown rice
length: breadth ratio, kernel length, kernel length:
breadth ratio, kernel length of cocked rice, kernel
length: breadth ratio of cooked rice, elongation ratio,
alkali spreading value, amylose content, head rice
recovery and grain yield plant'. Hundred gram
paddy of each genotype was taken in duplicate and
shelled in a Satake laboratory dehusker and milled in
sample McGill Miller No. 1 under standard condition
to about 8 per cent degree of milling recovery was
determined after separating broken (3/4% grain or
less) from the milled rice in duplicate (Indudhra
Swamy and Bhattacharya, 1984). Alkali spreading
value was measured in terms of alkali disintegration
using a ‘7’ point numerical scale (Little et al., 1958).
The amylose content was determined as per the
procedure suggested by Juliano (1971). Kernel length

1&3 Ph. D. Scholars, 2 Sr. Scientist, and 4 Director of Research, IGAU, Raipur
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after cooking (KLAC) and kernel breadth after
cooking were measured with graduated cardboard
(Pillaiyar and Mohandoss, 1981). Elongation ratio
was derived by dividing the mean L/B ratio of cooked
rice to the mean L/B of milled rice (Juliano and Perez,
1984). The aroma was determined by following the
method of 0.5 per cent KOH (Tomar and Prasad, 1997).
The analysis of genetic divergence carried out by
using Mahalanobis D? statistic (Rao, 1952). Grouping
of varieties was done as per the procedure by Spark
(1973).

RESULTS AND DISCUSSION

The analysis of variance revealed
significant differences among the genotypes for all
characters except panicle length indicating existence
of variability among the genotypes for the characters
studied. Based on the relative magnitude of D? values
135 genotypes were grouped into ten clusters (Table
1).

The cluster VI was the biggest cluster
consisting of 30 genotypes followed by 24 in cluster
[X, 21 incluster V, 16 in cluster VII, 14 in cluster X
and 13 in cluster II, 7 genotypes in cluster III, 5
genotype in cluster I, 3 genotypes in cluster [V and
a minimum number of 2 genotypes in cluster VIII.
The cluster I consisted of 5 popular improved
varieties viz., Madhuri-11, Pusa Basmati-1, PR-111,
Taroari Basmati and IR-64. The cluster VIII comprised
of 2 accessions Bhantaphool and Duarar phool and
cluster IlI of seven accessions Lallo-14, Angar moti,
Anterved, Chhote dubraj, Kadam phool, Lallu-14,
and Anterved. The above grouping indicates
existence of wide genetic divergence among
constituent genotypes. Such high degree of
divergence was found in local collections (Sardana
et al., 1997; Sarawgi et al., 1998 and Usha Kumari
and Rangaswamy 1997) as well as in international
collections (Roy and Panwar 1993).

The maximum intra cluster distance was
observed in cluster I (4.821) followed by VIII (3.503)
and [11(3.106) and the minimum intra cluster distance
exhibited by cluster IV (1.828) indicating limited
genetic diversity among these genotypes. The
unidirectional selection practiced in the past might
have resulted in less divergence between these
genotypes (Usha Kumari and Rangaswamy 1997)
(Table 2).

The relative divergence of each cluster from
other cluster (inter cluster distance) indicated greater
divergence between cluster I and IV (11.384) followed
by cluster I and X (9.982), cluster I and VI (9.963)
and cluster [ and VIII (8.970). The selection of
divergent genotypes from above cluster would
produce a broad spectrum of variability for
morphological and quality traits, which may enable
further selection and genetic improvement. The
hybrids developed from the selected genotypes
within the limits of compatibility of these clusters
may produce high magnitude of heterosis or
desirable transgressive segregants that would be
rewarding in a rice breeding programme. The present
study revealed that due emphasis in breeding
programme should be given to IR-64, Taroari Basmati
and Pusa Basmati -1 of cluster I, Bedro and Ghoda
Punchhi of cluster IV, Sansari and Tulsi mala of cluster
X and Aatma shital and Vishnubhog of cluster VI.

The average cluster wise mean values for
different characters presented in Table 3 showed that
the genotypes included in cluster X viz., Rajabhog,
Jandhri Nadgi and Samundar fer recorded high yield
per plant and filled grains per panicle. The
genotypes Taroari Basmati, Pusa Basmati -1 and IR-
64 in cluster I had maximum values for ear bearing
tiller, 1000 grain weight, length of paddy, brown rice
and milled rice, kernel length of cooked rice and their
ratio and alkali spreading value. The genotypes
Bedro and Ghoda Punchhi in cluster IV had minimum
days to 50 per cent flowering intermediate value of
amylose content and alkali spreading value. The
genotype Chinnor, Rajim-12 and Rajabhog of cluster
V had maximum head rice recovery percentage and
elongation ratio and minimum unfilled grain.
Genotypes Rukhmanibhog and Jaigundi in cluster
VI had maximum panicle length and filled grains
panicle’. The genotypes Bishnmbhog and
Gangabarud included in cluster VII showed better
mean value than other clusters for panicle length,
length of paddy, brown rice, milled rice and cooked
rice and their ratios. The genotypes Bhanta phool
and Durar phool forming a separate cluster VIII and
showed maximum value for plant height and unfilled
grain, 1000 grain weight, kernel length of cooked
rice, elongation ratio, head rice recovery and grain
yield plant'. Thus, these genotypes hold great
promise as parents to obtain promising elite lines
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Table 1. Genotypes included in different clusters

Cluster ~ No. of genotype
number included in each

Name of genotype

cluster
| 5
|| 13
H1 7
v 3
A" 21
A% | 30
vil 16
A% 111 2
X 24
X 14

Madhuri-11, Pusa Basmati-1, PR-111, Taroari Basmati, IR-64

Badshahbhog(B:42I), Badshahbhog (B:528), Bashabhog (B:171 7), Jai Gundi
(J:248), Sarso phool (S:1715), Sarsariya (S:428), Jira shankar (J:304), Tulsi
amrit (T:174), Tulsi manjari (T:247), Laxmi bhog (L:834), Lokti masi (L:88),
Ramyjira (R:397), Shrikamal (S:665)

Lalloo-14 (L:90), Angar moti (A:451), Anterved (A:219), Chhote dubraj
(C:796), Kadam phool (K:1978), Lallu-14 (L:202 1), Anterved (A:215)

Bhantha dubraj (B:2021), Ghoda punchhi (G:821), Elaychi (E:15), Bedro

Bagmuchh (B:1689), Wasmati (W:48), Pans patri (B:1589), Baysabhog (B:30),
Laxmi bhog (L:1238S), Chinnor (C:3341), Duban mua (D:625), Haruna dubraj
(H:411), Mai dubraj (M:836), Jam dhan (J:215 II), Rajim- 7 (R:167), Rajim -12
(R:169 IT), Ramkali (R:273 I1I), Sapri II (S:342 I1), Sarsariya (S:269), Thakur
prasad (T:180), Raja bhog (R:399), Bans patri (B:728 I), Kali muchh (K:1056),
Bag muchh (B:1689), Dubrej

Aama Gohi (A:349), Aatma Shital (A:3287), Atma Shital (A:543), Aziya Sal
(A:367 II), Akbar Badshah (A:593), Bajraj (B:1358), Barang (B:1166),
Badshahbhog (B:1389), Badshahbhog (B:2094), Badshahbhog (B:2461),
Badshahbhog (B:2495), Badshahbhog (B:2504), Badshahbhog (B:2812),
Badshahbhog (B:2814), Bisnu bhog (B:1094), Vishnoo bhog (V:9), Bikoni
(B:525 ), Chini Kapoor (C:30 1), Chirai nakhi (C:751), Chitar sing (C:7035),
Ganga balu (G:467), Ganga baru (G:39), Jai woga (J:112), Bhanta phool
(B:1087), Krisnabhog (K:1019), Rukhmani bhog (R:4950), Samund chini (S:980
I), Lokti muchni (L:748), Dhawara sawa (D:716), Jai gundi (J:248)

Majhali dubraj (M:915), Sukla phool (S:227), Wans phool (W:91), Tulsi prasad,
Chhatri bhog (C:539), Gepal bhog (G:583), Mohan bhog (M:873), Bishum
bhog (B:678), Chhatri (C:43), Elaychi (E:15), Ganga barud (G:3), Kali muchh
(K:2533), Kubri Mohar (K:1292 I), Chhatri (C:808), Chinikapoor (C:459), Indira
A-9

Bhanta phool (B:1971), Durar phool (J:1004)

Muni bhog (M:1A II), Chinnor (C:606), Dubraj (D:19 I), Dubraj (D:202),
Dubraj (wild scented) (D:202), Dubraj (D:743), Dubraj (wide scented) (D:808),
Dubraj Dhan (Deshi) (D:961), Dubraj scented (D:324), Bandi dubraj (B:2875),
Bandwa dubraj (B:2258), Bhainsa dubraj (B:2268), Deshi dubraj (D:1366),
Moti dubraj (M:576 11), Dudaga (D:116 1I), Duah nag (D:668 I), Ganga prasad
(G:230), Ganjo (G:1035), Garra kat (G:113 I11), Jhilli safri (J:109 TV), Jhulari
(J:28), Jira (J:293 11), Jira dhan (J:50), Sonth (S:715)

Badsabhog (B:1209), Badshahbhog (B:1029), Badshahbhog (B:1340),

Badshahbhog (B:1727), Raja bhog (R:509), Urai Butta (U:78 II), Dudgi
(D:1205), Ganga barud (G:397), Jaw phool (J:378), Jandhri nadgi (J:403),
Samundar fer (S:672 I), Sansari (S:1049), Tulsi mala (T:237), Turiya poto

(T:143)

Note : Figure in parentheses indicate accession number
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through hybridization and to create further
variability for these characters.
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Heterotic Studies in Single and Three Way Cross Hybrid in Sunflower
(Helianthus annuus L.)

V.V. Kalpande', S.S. Lande?, D.G. Weginwar® and M.Y. Dudhe?

ABSTRACT

The present investigation was undertaken with a view to produce and compare three-way hybrid with
corresponding single cross hybrids. Three cytoplasmic male sterile lines, three non-corresponding maintainer lines
and five restorer lines were used to synthesize 45 three way cross hybrids (TWC) and 15 single cross (SC) hybrids.
The comparative study of single and three-way cross hybrids indicated that, large number of three-way cross
hybrids have manifested significant positive heterosis over their related single crosses for most of the characters
studied except days to 50 per cent flowering, head diameter, percentage of filled seeds head™ and oil content,
respectively. For seed yield plant”, the TWC hybrid [(234A x IB 240 B) 271 R] recorded the highest heterosis of

68.30 per cent over the corresponding single cross.

The cross [(21A x IB 103/1-1-1B) 278 R) with
8.10 per cent heterosis showed maximum heterosis
for oil content over the corresponding single cross
hybrid. These promising TWC hybrids need to be
tested in multilocation trials in order to assess the
adaptability, stability and uniformity in appearance.

The main advantage of single cross hybrid
is their uniformity, increased hybrid seeds, hence low
cost of seed production. The public hybrids released
presently in the country for commercial cultivation
are single cross hybrids and the yields of single cross
are fairly stagnant over the years. To break this yield
plateau, some new methods are to be investigated.
One such appraoch is production of three-way cross
hybrids. Three way cross hybrids have proved useful
in sorghum (Walsh and Atklus, 1973). However, in
sunflower they are of recent origin (Bochkowi and
Sharygina, 1988). Therefore the study was undertaken
to know the comparative performance of three way
cross hybrids over related single cross hybrids for
yield and yield contributing characters through
heterosis.

MATERIAL AND METHODS

The study comprised of production of two
way cross hybrids (TWC),’by crossing three
cytoplasmic sterile lines (21 A, 23 A, 302 A) with
three unrelated maintainer lines (IB103/1-1-1B, [B 148/

2-1-1B -1B, IB 240B) in all possible combinations and
further restoring fertility by crossing with five fertility
restorer lines (270 R, 271 R, 272R, 273R, 278 R). By
using the same cytoplasmic male sterile lines and
fertility restorer lines resultant 15 single cross (SC)
hybrids were produced. Thus 72 entries consisting
of the TWC hybrids, SC hybrids and parents were
evaluated in randomized complete block design with
three replications during summer 1999 at Oil Seeds
Research Unit, Dr. PDKV, Akola. Recommended
packages of practices were followed to raise the
disease free and heaithy crop.

The evalaution of heterosis in single way
and three way crosses in sunflower were carried out
for nine characters viz, days to 50 per cent flowering,
days to maturity, plant height, leaf area index, head
diameter, percentage filled seeds head?, 100 seed
weight, oil content, seed yield plant'. The heterosis
in three - way crosses [(A x B) R] over the
corresponding single cross (A x R) was calculated
by formula.

[(AxB)R]-(AxR)

x 100
(AXR)

Where, [(A x B) R] is the mean performance
of three - way cross hybrid and (A x R) of single
cross hybrid (Naresh, 1993).

1 & 4. M.Sc. Student, 2. Asstt. Prof. and 3. Sr. Res. Scientist., Oil Seeds Research Unit, Dr. PDKV, Akola
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Table 1 : Heterosis in three way crosses over corresponding single crosses.

Characters Number of significantly ~ Range of Best heterotic cross
heterotic TWC crosses  heterosis
+ve -ve
Days to 50 % flowring 2 3 -10.48t0 14.94 [(302Ax[B240B)272R]
Days to maturity 14 10 -8.60t0 11.54 [(302AxIB240B)272R]
Plant height 25 17 -24.19t0 3854 [21AxIB240B)270R]
Leafarea Index 20 11 -18.54 10 8.64 [302 AxIB 103/1-1-1B)] 278] &
[(302A x 1B 103/1-2-1B)]278R]
Head diameter o 33 -37.24t010.31 [(302 AxIB240B)271 R]
Percentage of filled seeds 10 12 -5.27t0 6.43 [(334A xIB240B) 271 R]
head"!
100 Seeds weight 21 15 -20.00t027.05 [(320A xIB 148/2-1-IB)273 R]
Oil content 14 19 -8.90t08.10 [(21AXIB 103/1-1-1B)278R]
Seed yield plant’ 38 2 -10.79t0 68.30 [(234AxIB240B)271 R]

RESULTS AND DISCUSSION

From Table 1 it is revealed that the heterosis
was found to be significantly superior in most of the
characters in some of the TWCs over their
corresponding SC hybrids. The extent of heterosis
was highest for seed yield plant” (68.30 %) in TWC
[(234 AxIB 240 B) 271 R], over its corresponding SC
hybrids (274A x 271 R) and 38 TWC hybrid were
found tobe superior over SC hybrids. As per the oil
content character is concerned the extent of heterosis
was only 8.10 per cent exhibited by TWC [(21A x IB
103/1-1-1B) 278 R]. The high extent of heterois
exhibited by other TWCs over their corresponding
SC hybrids in other characters were 38.54 per cent
[(234A xIB 240 B) 271 R] for plant height, 27.05 per
cent (302 A x IB 148/2-1-IB) 273 R] for seed weight,
14.94 per cent and 11.54 per cent [302 A x IB 240 B)
272 R], respectively for early flowering and early
maturity, respectively. For other characters like leaf
area index, head diameter and percentage of filled
seeds, the extent of heterosis was 8.64 percent, 10.31
per cent, 6.43 per cent in the TWCs.

During the present investigation most of
the TWC hybrids excelled their corresponding single
crosses in seed yield. (38 out of 45 TWC). The
probable cause may be the buffering action against

®.
0.0

o

*
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unfavourble climatic condition and heterotic effect in
female of three way cross hybrids due to incorporation
ofadditional line incorporated in these hybrids. These
promising TWC hybrids need to be tested in
multilocation trials in order to assess the adaptability,
stability and uniformity in appearance. The increased
yield of TWC hybrids over single cross hybrids have
been reported in sunflower by Naresh er. al. (1996)
and Makane et. al. (1998)
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Development and Evaluation of IPM Module For Effective and
Economical Management of Major Pests of Rainfed Cotton

H.G. Dandale', Pradnya Kadam?, S.V. Sarode’, R.N, Jane* and N.R. Potdukhe®

ABSTRACT

An IPM module was developed and recommended by Dr.PDKV, Akola for the management of major pests
of cotton during 1998-99. In the present studies some refinements in the components of this recommended IPM
module were made for more effective and economical management of major pests of rainfed cotton, This refined
IPM module so developed was evaluated in comparison with the recommended existing IPM module and
recommended chemical control measures module, for three years (2001-02 to 2003-04) at Cotton Research Unit,
Dr. PDKV, Akola, Maharashtra. From the present studies it was concluded that the refined IPM module
consisting of thiomethoxam 70 WS seed treatment @ 4.28 gm kg™ seed, one spray of acetamiprid 20 SP @15
g.a.i. ha' for sucking pests based on ETL, two releases of Trichogramma chilonis egg parasitoid @ 1.5 lakh
ha! at 45-50 and 55-60 days after germination of crop and for bollworms ETL based one spray of neemark 300
ppm @ 5 ml L followed by one spray of spinosad 45 SC @ 50 g.a.i ha' and one spray of beta-cyfluthrin 2.5
EC @ 0.0025 per cent should be adopted for effective and economical integrated management of major pests of

rainfed cotton.

Cotton is an important cash crop and plays
akey role in economy of the nation. India ranks first
in the world as regards the acreage under cotton
crop. However, in India cotton crop ranks first on
which insecticide use is maximum i.e. 44.5 per cent
out of total pesticide consumption in the country,
whereas in world cotton crop occupies third position
with respect to pesticidal use which is only 10.2 per
cent (Pawar et. al., 2003). This indiscriminate and
excessive use of pesticides on cotton crop in the
country leads to the harmful residues, resurgence of
secondary and minor pests, development of
resistance in insect pests to pesticides, adverse
effects on natural enemies of cotton pests,
environmental pollutions etc. This prompted a
neccessity of rational use of insecticides for the
management of cotton pests in a manner that can
be effective while also being compatible with
the environment. The most logical appraoch
towards achieving this is to adopt integrated pest
management approach for the management of major
pests of cotton.

Taking into consideration the importance
and present need of integrated pest management an
IPM module was developed and recommended by
Dr. PDKYV, Akola during 1998-99 for the management
of major pest of cotton on the basis of three years

study. However, present studies were undertaken to
develop IPM module which will be more effective
and economical as compared to already
recommended IPM moudle. For this some
refinements were made in the components of already
recommended IPM module by replacing with some
of the new and effective components. This refined
[PM module so developed in this way was evaluated
for its effectiveness and economical viability in
comparison with the existing IPM module and
recommended chemical control measures module. For
this a field experiment was conducted for three years
(2001-02 to 2003-04) at Cotton Research Unit, Dr.
PDKYV, Akola, Maharashtra.

MATERIAL AND METHODS

A field experiment was conducted at Cotton
Research Unit, Dr. PDKYV, Akola during Kharif season
of 2001-02, 2002-03 and 2003-04 under rainfed
conditions. The design of experiment was RBD with
seven replications. The plot size was 12.6 x 11.4 m
and cotton variety PKV Hy-2 was grown at 90 x 60
cm spacing for this studies. Recommended
agronomic practices were followed to raised the crop
under rainfed condition. The treatments included in
this experiments were -

1. Cotton Entomologist, 2. Res. Associate, Cotton Res. Unit, 3. Director of Research, 4. Sr. Res. Assistant.,
Directorate of Research and 5. Asstt. Cotton Breeder, Cotton Res. Unit, Dr. PDKV, Akola
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1) Module - 1 Existing IPM module
2) Module - 2 Refined IPM module
3) Module- 3 Recommended chemical control
measures

Plant protection measures were undertaken
as and when the population or infestation of
a particular pest was reached to ETL ina particular
module. However, parasitoid releases were under-
taken at a specific time and interval. Details of
treatments undertaken in various modules during
2001-02,2002-03,2003-04 is given in Table 1.

Weekly observations were recorded on the
population of sucking pests and bollworm incidence
to ascertain the pest load for imposition of ETL based
treatments in various modules.

The ETL’S considered for major pests of
cotton for these studies were as given below

1) Aphids - 10 aphid nymphs leaf*!
2) Jassids - 2 Jassid mymphs leaf"
3) Thrips - 10 thrips leaf"

4) Aphids, Jassids, - 10 insects leaf"'
Thrips together

5) White Flies - 10 adults or 20 nymphs

leaf!

5 per cent damage in green

fruiting bodies (squares,

flowers and green bolls)

on plant

6) Bollworm complex -

Following observations were recorded
fortnightly on randomly selected five plants from
each net plot to ascertain the effectiveness of the
various modules.

1) Population of sucking pests (aphids, jassids,
thrips and white flies) on 3 leaves (top, middle
and bottom) plant’!

2 Population of predators on whole plant

3)  Population of H. armigrea eggs and bollworm
larvae on whole plant.
4)  Bollworm complex damage in green fruiting

bodies (squares, flowers and green bolls) on

plant
In addition to this post harvest observations
on open bolls damage, loculi damage due to
bollworms complex 2nd yield of seed cotton were
recorded at each picking. The three years data were
subjected to statistical analysis and the pooled
results obtained are presented and discussed below.
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RESULTS AND DISCUSSION

a) Population of sucking pests and predators in
various modules (Table 2) :

Population of aphids, thrips and white flies
recorded in various modules were non significant.
However, there were significant differences as
regards the population of Jassids. Module-1 and
module-2 were found at par with each other and
recorded minimum population of jassids (1.12 leaf")
and both these modules were found significantly
superior over module-3 (4.30 leaf").

The population of chrysopa eggs were
significant. Maximum population (1.93 plant™) was
observed in module-1 and this module was found at
par with module-2 (1.74 plant') and significantly
superior over module-3 (1.16 plant ).

Lady bird beetle population were found
non significant in various modules, However,
maximum population was found in module-2 (0.26
plant’) followed by module-1 (0.24 plant” and
module-3 (0.17plant™).

b) Bollworm incidence and damage in various

modules :

i) Population of H. armigera eggs, H. armigera

larvae and E. vitella larvae (Table 3):

The data obtained were non significant
regarding population of H. armigera eggs in various
modules.

There were no significant differences in
various modules as regards the pooled average
population of H. armegera and E. vitell