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Efficacy of Sprinkler Irrigation in Chickpea

V. K. Chandegara and J. P. Yadavendra

Agricultural Research Station, Gujarat Agricultural University, Derol

ABSTRACT

An experiment on ascertaining the relative efficacy of sprinkler and surface irrigation in chickpea
was conducted on sandy loam soil at Agricultural Research Station, Derol (Gujarat). It was evident from
this study that there was 43.75 per cent saving in water with an increase in grain yield by 60 per cent.
Three sprinkler irrigations of 60 mm each at sowing time, branching time and pod formation stages were
found best suited to chickpea crop. Further, higher economic returns were obtained with 62.5 per cent
saving in water over surface irrigation, when the crop was given only two sprinkler irrigations at sowing

and branching stages,

INTRODUCTION

Gram (Cicer arietinum L.) is an
important pulse crop cultivated in Gujarat
during winter season. To get higher yield per
unit area, farmers are applying irrigation to the
crop. For proper use of irrigation water, it
becomes imperative to study the new method
of sprinkler irrigation in chickpea crop
specifically, where the soils are deep sandy
loam with a high infiltration rate. With this
objective, it was planned to study the efficacy
of sprinkler method of irrigation over surface
method.

MATERIALS AND METHODS

The experiment was conducted at
Agricultural Research Station, Derol for three
years (1994-95 to 1996-97). The soils of the
experimental site was sandy loam in texture

(Received on 11th Sept., 1997)

and neutral in reaction. The gram variety
ICCC-4 was used in the study. The sowing
was done on 22-11-94, 14-11-95 and 29-10-96
keeping a seed rate of 60 kg per hectare with
a spacing of 30 x 10 cm. The crop was given
a basal dose of 20 : 40 kg nitrogen and
phosphorous per hectare, respectively. The
treatment consisting of four irrigation
schedules applied.through sprinkler system
(T, - two irrigations at sowing and branching
T, - three irrigations at sowing, branching and
pod formation, T, - three irrigations at sowing,
branching and flowering and T, - four irrigation
at sowing, branching, flowering and pod
formation stage) compared with four irrigation
given through check basin method of surface
irrigation. In sprinkler irrigation, the depth of
irrigation was fixed to 60 mm, while in surface
irrigation it was kept 80 mm due to water
losses. The twin nozzle sprinkler placed at 12
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x 12 M were operated to get a water
application rate of 1.67 cvhr with 2.74 kg/cm'
pressure for three and half hours duration.
The experiment was conducted on a non-
replicated large plot size (36 x 36 M) and the
ireatments were compared individually by “t

test.

RESULTS AND DISCUSSION

The pooled results of three years
experimentation have indicated the superiority
of sprinkler method of irrigation over surface

GAURES, 1998, 5

irrigation method (Table 1). This g ¢
from the increased grain yield as wg|| 4 :,dent
saving. The best time of app“cmionater
sprinkler irrigation was found gt sowj el
branching and pod formation stages r-:-g'
indicated by the increased grajp yi( I?c}
(62.93%) and water saving (43,75%, Sirnilaer
Shinde et al. (1985) found that sprinklg
irrigation at presowing, branching ang pod
formation stage resulted in maximum seed
yield in chickpea. Maximum water saving was
observed, when irrigation through spriner

4(D

TABLE 1
Yield and water use parameters under different methods of Irrigation ( three years pooled
data).
/S_r Farticulars Sprinkler treatments Surface )
No. : melhod
L T, T T | T, (control)
C Crain yield (kg/ha) 41717 1873.67 117£.00 157167 1150.00 |
S.Em.= + 5843 C.D. = 166.92 C. V. = 13.78%
2. Straw yield (kg/ha) 161417 2465.83 1826.67 2610.00 gb@7 50
S.Em.= £132.17 C.D. = 430.95 C.V.=983%
3. Total water 120 - 180 180 240 320
applied (mm) .
4. Water usc efficiency 11.81 10.40 6.54 6.57 3.59
(kg/ha-mm) '
5. Saving in water 62.50 43.75 43.75 25.00 —
over control (%)
6. Change in grain yield 23.23 62.93 246 37.26 _
over control (%) /
7. Net income Rs. ha. 4855 9136 2156 5387 3210
8. Additional area can 033 0.78 0.78 1.67 —
can be covered (ha)
9. Cost benefit ratio 1.52 ' 1.95 1.22 160 1.39
\_ J
Selling Price

Gram - Rs. 10 0/kg grain.
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was given at time of sowing and branching
stage (T,) but it reduced the grain yield
significantly. It was evident from these findings
that the sprinkler irrigation at the time of
flowering (T,) was detrimental as it reduced
the grain yield in chickpea Raman et al.
(1983) also reported that grain yield in
chickpea was reduced when irrigation was
given a! fowering stage.

The cost of cultivation was -higher in
sprinkler method -of irrigation than the
traditional surface method. In surface method,

REFERENCES

Basu, S. S., Rajkrishnamurthy, V.; Doraiswamy, V. K.;
Ayyaswamy, M. Raj Gopal, A. 'Overhead
irrigation to black gram' Madras Agricultural
Journal (1995) 82 (20) : 83-85.

e b ot

Raman. S. M.; Alam, M. S. and Ahmed, M. (1983).
Water relatior and yield of chickpea cultivars
as influenced by different levels of irrigations.
Thai Journal of Agricultural Science 16 (4).:
2251-65.

the cultivation cost was Rs. 8290/-. The
highest net income over control (Rs. 5926/-)
was realised, when sprinkler irrigation was
given at the time of sowing, branching and
pod formation stage (T,). In addition to
this income, there was a saving of 43.75 per
cent in irrigation water. With this saving of
water an additional 0.78 hectare land can be
brought under irriga!ion which will raglt in
further additional income. Basu et al. (1995)
have also observed higher net profit by
sprinkler irrigation than surface irrigation in
blackgram.

Shinde, S. H.; Khade, K. K.; Magar, S. S. (1985).
‘Scheduling irrigation and fertilizer requirements
of chickpea'. J. Maharashtra Agric. Univ.,, 10 (2)
1 205-207.
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Response of Soybean (Glycine max L.) Genotype to Kow Spacings apg
Fertility Levels under Rainfed Conditions

N. S. Thakur, S. D. Sawarkar and S. K. Pannase

JNKVV, Zonal Agricultural Research Station, Chhindwara - 480 001 (M.P.)

ABSTRACT

A field experiment was conducted on soybean during kharif season of 1993 and 1994 to study th,
performance of newly developed soybean (Glycine max L.) genotypes in relation to different row Spacings
and fertility levels. Genotype JS-87-59 gave significantly higher seed yield than JS-87-60. Wide row
spacing (45 cm) and high level of fertilizers (30 : 80 : 20 kg NPK/ha) proved superior than close row spac.
ing (30 cm) uand low fertilizer dose (20 : 60 : 15 kg NPK/ha).

INTRODUCTION

Soybean (Glycine max L.) is most
energy rich commercial crop during kharif
season in Satpura Plateau zone of M. P. It
has wide adoptibility and mainly grown as
rainfed crop. Optimum plant population and
proper fertilizer application play an
important role in increasing yield of soybean
particularly under rainfed condition. Fertilizers
being a costly inputs, it has become
necessary to improve the productivity per unit
area by efficient use of fertilizers. Selection of
high yielding improve genotypes and adoption
of proper row spacing may help to achieve
this target (Kacha et al, 1990). In lacking of
informations, the present investigation was
undertaken to identify the suitable genotype
under varying row spacings and fertility
levels.

(Received on Sth Febru., 1998)

MATERIALS AND METHODS

A field experiment was conducted on
soybean in clay loam soil at Zonal Agricultural
Research Farm, Chhindwara (M.P.) during

- kharif season 1993 and 1994. The soil was

low in available nitrogen (245 kg . N/ha),
medium in phosphorus (12 kg P/ha) and high
in potash (580 kg k/ha) with 7.3 pH. The total
rainfall was 863 and 1183 mm in the two
consecutive years during crop season.
Treatments consisted with 2 genotypes (JS-
87-60 and JS-87-59) and 2 row spacings (30
and 45 cm.) as main plot treatments and 2
fertility levels (30 : 80 : 20 and 20 : 60 : 15 kg
N, P,0, and K,O/ha) as subplot treatments
were tested in split plot design with 3
replications. Sowing was done on June 26,
1993 and June 28, 1994 in 5.0 m x 4.5 ™
plots with 100 kg seeds/ha. Before sowing
seeds were treated with thiram and with
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rhizobium culture respectively. All fertilizers
were given as basal as per treatments.
Interculture operations like hoeing two times
and single hand weeding were done unifor-
mally in all plots. The crop was harvested at
maturity genotype wise. Date on growth, yield
attributing characters and yield were collected
and exposed to statistical analysis.

RESULTS AND DISCUSSION

In general, the yield of soybean was
41.2% higher during 1993 than yield of during
1994 under all treatments. During second year
crop suffered due to continuous rains at
vegetative and flowering stages which resulted
in the poor yield.

5

branches and pods/plant, longer pods, more
number of seeds/pod and bolder seeds -as
compared to genotype JS-87-60 which
attributed to produce significantly higher
seed yield (24.3 g/ha) and straw yield
(38.2 g/ha).

Row spacings

Wide row spacing (45 cm) resulted in
significantly more seed yield than the close
spacing of 30 cm in both the years but
straw yield did not vary due to row spacings
(Table 1). Growth and yield contributing
parameters were superior with wide spacing
than close spacing mainly due to better
utilization of available nutrients, light and soil

Genotypes moisture. These results also confirmed the
Genotype  JS-87-59  recorded findings of Deshmukh et al. (1977) and
significantly taller plants, higher number of  Kacha et al., (1990).
TABLE 1
Effect of row spacings and fertility levels on yields of soybean genotypes.
(Treatment. Seed yield (¢/la) Straw yield (g/ha) E
L 1993 1994 Mean 1993 1994 Mean .
& N
Genotypes
158760 26.6 18.5 226 40.1 286 34.4
J$-87-59 282 203 243 45.9 305 . 382
CD (P = 0.05) 03 = 0.7 0.7 -
Row spacings
30 em 270 18.5 228 42.1 30.8 36.5
45 ¢m 27.8 20.3 24.1 439 28.3 36.1
CD(P=1005 03 0.5 — 0.7 1.0 —
Fertility levels
NPK (kg/ha)
30: 8020 279 20.4 24.2 43.8 313 316
20:060:15 26.9 18.3 22.6 422 278 35.0
L CD (P - 0.05) 06 0.4 - 1.0 09 - ]
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Fertllity levels

Application of higher fertilizer dose
(30 : 80 : 20 kg NPK/ha), significantly
produced the more grain (24.2 g/ha) and
straw (37.6 g/ha) yields than lower fertilizer
dose (20 : 60 : 15 NPK kg/ha). The beneficial
effect of higher fertilizer ,dose on yields were
reflected through plant height, branches and

\ REFERENCES
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1977. Yield, yield components and grain quality
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Tank, D. A. and Keneria B. B. 1990. Response
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pods/plant, seeds/pod, pod length and test
weight (Table 1). Application of adequate
fertilizers improve these growth and yield
parameters  because of efficient
photosynthesis, metabolic activity and cel
division and ultimate gave more yields. Similar
results were reported by Kacha et al., 1990,
Patel et al., 1992 and Singh et al., 1994, .

Patel, S. R., Naik, M. L. and Chandravanshi, B. R.
1992. Effect of nitrogen and phosphorus levels
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Effect of Iron Nutrition on the Yield, Chlorosis, Fruit Quality and
Leaf Composition of Acidlime Trees Grown on Loamy Sand Soils*

P. C. Patel**, N. K. Kalyansundram and M. S. Patel

Department of Agricultural Chemistry and Soil Science, C. P. College of Agriculture,
Gujarat Agricultural University, Sardar Krushinagar-385 506

ABSTRACT

A field experiment was conducted to find out effectiveness of application of inorganic sources of
Fe and S to alleviate iron chlorosis in acidlime of trees, cultivar Kagzilime (Citrus aurantifolia, Swingle)
grown on a loamy sand soil. Iron and S were applicd to the soil as sulphates, oxides and elemental form
individually in twelve different treatments. The fruit yield and fruit quality were improved in all treatments
as compared to the control. Ferrous sulphate (108 g Fe/tree), sulphuric acid (719 and 1439 g S/tree) and
elemental sulphur (1800 g S/trec) treatments gave significantly higher [vuit yield and improved the quality
as compared to the control due to higher recovery of iron chlorosis. These treatments had also significantly
increased the Mg, S, total Fe, Mn and Zn content in leaves. With increasing availability of sulphur, there
was increased turnover of Fe* ions for chlorophyll synthesis.

INTRODUCTION

Acidlime (Cultivar-Kagzilime) has
attained the commercial status throughout
India. The seedlings of Kagzilime are
successfully grown under loamly sand soils of
North Gujarat, but interveinal chlorosis is
common occurrence. The soil factors reported
to have caused Fe deficiency include high soil
pH, high CO,?, HCO;in alkaline soils of arid
and semiarid regions and high P
concentrations (Tisdale et al., 1990). The plant
factors include alkaline nature cell sap; low
active iron, low concentrations of organic
compounds like citrate involved in its
translocation, high P concentration, high
metallic micronutrient concentration,

(Received on 13th Sept., 1996)

imbalances in nutrient rations involving Fe and
factors relating to enzymatic activities
associated with Fe utilization (Ronald, 1987).
The present investigation was undertaken into
objecting to assess various sources of Fe for
longterm prevention of Fe-chlorosis and effect
on the yield and fruit quality of Kagzilime
grown on loamy sand soil.

MATERIALS AND METHODS

An experiment was conducted in a
farmer's orchard located at Deesa
(Banaskantha, Gujarat) during 1993-94 to
study the effect of sixteen-year-age severly
chlorotic kagzilime trees (Citrus aurantifolia,
Swingle)grown on loamy sand soil, through

*Part of the Ph.D. thesis, submitted by the senior author to Gujarat Agricultural University, Sardar Krushinagar.
** Present address : Assistant Research Scientist, Forage Research Project, GAU, Anand-388 110.
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soil application of EeSO,, FeQ, elemental

|phur, sulphuric acid and calcium sulphate.
STI irees involved in this study were nearly
Snjform in vigour, shape and size of trees.
The experiment{al soil was sandy mixed
hyperthermic family of Typic Ustipsamments
having organic matter 1.04%, pH 7.8, EC 0.17
dsm-, available sulphur 8.9 ppm and DTPA
extractable Fe 7.36 ppm.

The treatments were — three levels of
iron as FeSO, 7 H,0 (20% Fe) at the rates of
a6, 72 and 108 g Feftree (IS, IS, , IS,
respectively), - three levels of iron as FeO
(70% Fe) at the rates of 36, 72 and 108 g Fe/
tree (10, 10,,. 10, respectively), - two levels
of sulphur as elemental sulphur (80% S) at
the rates of 180 and 1800 g S/tree (ES,,,
ES.., respectively), - two levels of sulphur as
sulphuric acid (30% S) at the rates of
719 and 1439 g S/tree (8S5: S84
respectively), - two levels of sulphur as CaSO,

TABLE 1

9

2 H,0 (13.6% S) at the rates of 180 and 360
g Sitree (CS,, CS,,,, respectively), control
(untreated trees with Fe or S) but applied
recommended 500 g N + 500 g P,0, + 500 g
K,O and 50 kg farmyard manure per tree
designated as RFM, - control (untreated trees
with Fe or S) but applied 50 kg farmyard
manure per tree designated as RM and
absolute control (untreated trees) no NPK and
FYM or treatment AC. The requisite
quantities  of fertilizers were applied once in
a season (August, 1993). The recommended
dose of N, P,0, and K,O (500 g each) was
applied to each tree in 3 equal splits during
August, October and February. The
experiment was planned in a rendomized
block design having two replications each of
one tree.

Fruit yield was recorded in 7 pickings.
Uniform fruits were selected for assessing
quality parameters (AOAC, 1975).

Effect of source and rate of iron and sulphur carriers on yield and per cent decrease in

chlorosis of Kagzilime trees.

Treatient Fruit yield Number of Per cent decrease in chlorosis
( kg/tree* fruit per tree* with respect to initial scoring** )
‘- N\
IS, 6.934 160.5 213
S,, 7.694 168.0 353
IS, ' 9.600 2025 47.8
0, 6.374 124.5 20.8
10,, 7.672 193.0 30.6
10, 7.945 151.0 » 34.8
ES, 7.380 150.0 213
ES 9.252 120.0 39.7
S8 15 9.173 147.0 38.1
SS o 9.299 189.0 53.0
Cs,, 7.144 121.5 25.0
CS ., 7.586 146.5 24.8
RFM 5.850 112.5 12.8
RM 5.338 93.0 10.8
ht 5.203 87.0 4.8
S.Em, 2 00.36 2.94 13
Q) at 5% 1.086 8.93 4.1 P

Y Total of seven pickings.

Average of 7 periods of’ observations.
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Four shoots of almost sameé
physiological age and vigour on each side of
the plant were tagged randomly on each test
plant. These shoots were then used
exclusively for recording the chlorosis scoring.
The chlorosis was visually rated on the
bassis of yellowing of the top leaves using the
scale : 1 = no yellowing, 2 = slight yellowing,
3 = moderate yellowing, 4 = intense yellowing,
5 = severe yellowing with some -necrosis.
Observations on chlorosis were recorded on
45, 60, 90, 150, 180 and 240 days after soil
application of treatments i.e., P, P,, P, P, P,
and P,, respectively. The periodical samples
were collected for analytical purpose.

The dried samples were subjected to
sulphur estimation as per method suggested
by Chaudhary and Cornfield (1966). Zinc, iron
and manganese were estimated from acid
extract on AAS-Simandzu-624 model.
Magnesium was estimated by versenate
method. Statistical calculations were carried

out according to Snedecor arrd Cochran
(1967).

RESULTS AND DISCUSSION
Fruit yield

Data given in (Table 1) indicated that
IS., gave significantly higher fruit yield than
the untreated acidlime trees with Fe and S
(RFM, RM & AC). However, it was at par with
the yields of SS,, ES,, and SS,,. The
higher fruit yield obtained by these
treatments was due to efficient control of the
chlorosis (Table 1). All the Fe and S
treatments have significantly higher number of
fruits per tree as compared to the AC. The
number of fruits per tree gave a highly
significant correlation with fruit yield (r =
0.715™). Higher level of ferrous sulphate (IS, )
had a direct role in increasing the
concentration of Fe and S in plants. The

higher efficiency of sulphuric acid (SS, ) Mighy
be attributed to decreased the chlorosig Moy
effectively due to decrease in soil py an
acidulation of organic matter in soil. ngher
level of elemental sulphur (ES,) increase,d
available S in soil and content of the plant I
also increased active iron and tota| iron
concentration in the plant. increase j,
content as a characteristic of the recoye
the chlorosis has been related in the me'atura
to the role of S in promoting utilization of Es
in chlorophyll synthesis. Beneficial effects &
increasing yield due to FeSO, @ 500 plant
30 kg S/ha and sulphuric acid or elementy
sulphur @ 900 g S/plant was endorsed (Kherg
et al., 1985, Malavolta et al., 1987 ang

Gajipara, 1988).

Fruit quality

The influence of soil treatments op,
Kagzilime fruit quality was presented in Table
2. The juice per cent was not significantiy
influenced due to Fe and S treatments
whereas total soluble solids was affected
significantly. The treatments RFM, IS , IS,
10,5 10, 104, ES e 5SS, S5, and CS,,
recorded significantly higher total soluble
solids than the control AC. These results were
in agreement with those of Khera et al. (1985)
who observed that total soluble solids of the
citrus fruits increased due to soil application of
FeSO, as compared to the untreated control
AC.

The per cent increase in the ascorbic
acid content of fruit in CS, | ES,,, CS,, I0,,
RFM, S8, SS,,,. RM, IS, treatments over
the control AC varied from 66.7 to 130.2 per
cent (Table 2). The improved growth and
development of plants due to restoration of
green leaves and consequent improved
metabolic activity during fruit formation and
maturity might have triggered processes

contributing to quality parameters (Sharma
and Reddy, 1984). '
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Effect of source and rate of iron and sulphur carriers on fruit quality of, Kagzilime trees.

Juice per cent

[ Treatment

Total soluble

Assorbic acid content

A/

soils (%) (mg/100 ml juice)
( IS, 34.75 6.6 16.130
IS, 39.05 6.3 18.955
IS,, 37.05 6.6 22.175
0, 4545 6.6 26.615
10,, 37.60 6.6 18.145
0, 39.35 6.7 20.565
ES 39.05 6.1 18.950
Eq 40.90 6.8 27.820
S& 42.15 6.7 26.205
55 36.40 6.8 26210
CS 42.00 6.6 27420
CS 4235 6.9 30.645
R]‘M 45.80 7.1 26610
RM 4715 6.6 25400
AC 33.05 59 13310
S.Em. = 2.84 0.18 2.864
b at 4
\(.. D. at 3% NS 0.55 8.688 )

Leaf analysis

Total iron content of Kagzilime leaves
was substantially increased over control due
to treatments of iron (10,, IS, IS, & 10,,)
and sulphur (SS,, ES_, SS,, & CS,,)
applied individually during 1993 season
However, the most effective treatments were
SS,, and ES, . Application of sulphuric acid
(S, SS,y). elemental sulphur (ES, ) and
calcium sulphate (CS, ) in the soil significantly
increased the total iron concentration in
the leaf. This might be due to lowering of soil
pH because of biological oxidation of these
sulphur sources. The efficacy of gypsum was
less than that of elemental sulphur and
sulphuric acid due to its low solubility and lack
of acidulating nature. Moreover gypsum
treatment added low amount of sulphur
(100 kg S ha') to soil as compared to
sulphuric acid. As expected, Fe sources also
increased the total iron content in leaf.

The critical deficiéncy concentration
(CDC) could be higher in the fast-growing
meristematic and expanding tissues, in the

range of 200 p;')rn total iron (Haussling et al.,
1985). Reddy and Sharma (1982) reported
that CDC for chlorotic leaves of acidlime
varied from 38 to 275 ppm with an average
of 141.30 ppm, while the healthy leaves had
90 to 315 ppm with an avarage of 209.65
ppm. The total Fe concentrations given in
Table 3 were of top leaves and based on
these references the control values can be
rated as CDC and the recovery of the
chlorosis can said to be related to increase in
total Fe per se. The soil was sufficient in
available Fe, still these was distictly more total
Fe content in the healthy leaves as compared
to the chlorosis leaves showed a positive role

of total Fe content in the leaves as a cause of
the chlorosis.

Elemental sulphur (ES, ) recorded the
maximum value of leaf sulphur and it was at
par with the treatments SS, and SS,,- It was
followed by CS, . The pDSItwe response of
sulphur in leaf due to sulphur sources applied
in soil might be due to low availability of sulphur
in the soail (8.95 ppm of Ca (H,PO,), extractable
S). The findings were confirmed by UL Haq
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TABLE 3

GAU RES. J. 1998. 24,

)

Sulphur and iron concentration of Kagzilime leaves as influenced by source and ratg of

iron and sulphur application in soil.

Treatment Sulphur content (S %) )
- P, P, : P, P Mean
>
IS, 0.081 (159) 0.189 (146) 0.140 (250) 0.102 (261) 0.128 (204)
IS, 0.090 (102) 0.206 (175) 0.245 (311) 0.097 (314) 0.160 (225)
IS, 0.116 (171) 0.238 (167) 0.243 (321) 0.108 (315) 0.176 (244)
0, 0.107 (127) 0.136 (140) 0.193 (245) 0.077 (260) 0.128 (193)
0, 0.122 (209) 0.102 (161) 0.213 (239) 0.096 (264) 0.133 (216)
0, 0.110 (144) 0.122 (179) 0.264 (263) 0.099 (423) 0.149 (252)
ESg 0.196 (151) 0.179 (204) 0.257 (257) 0.092 (281) 0.181 (223)
ES 0.236 (207) 0.244 (222) 0.335 (296) 0.116 (366) 0.233 (272)
S8 0221 (182) 0215 (187) 0.262 (284) 0.101 (341) 0.200 (249)
S8 10 0.252 (202) 0.241 (223) 0318 (306) 0.112 (364) 0.231 (274)
CSy, 0.140 (184) 0.147 (98) 0.197 (219) 0.096 (325) 0.145 (207)
CS,, 0.193 (184) 0.208 (120) 0257 (307) 0.097 (335) 0.189 (237)
RFM 0.131 (127) 0.109 (90) 0317 (213) 0.101 (208) 0.165 (160)
RM 0.148 (147) 0.134 (93) 0307 (231) 0.084 (319) 0.168 (197)
AC (1.088 (135) 0.142 (98) 0.206 (191) 0.071 (232) 0.127 (164)
Mean 0.149 (162) 0.174 (154) 0.250 0.097
Period (P) Treatment (T) PxT
S. Em. £ 0.005 (8) 0.012 (19) 0.019 (30)
9 C.D.at 5% 00.014 (22) 0.036 (56) 0055 (NS)

Figures in parcntheses indicated total iron concentration of kagzilime leaves in ppm.

and Carlson (1993) who reported increase in
S content in fresh prune leaf when S was
applied to soil through different sources of S.

The leaf samples of the control
treatment contained S in the range of 0.086 to
0.206 per cent in different periods with an
avarage of 0.127 per cent. CDC in acidlime
for S was reported by 0.2 per cent (Bennett,
1993). Thus, nutritional status of the control
trees can be stated as S deficient. Sulphur

containing treatments SS,, IS, ES,, and
SS,,, significantly synthesis, in comparison to
control. These treatments had also
significantly increased Mg, S, Mn, Zn and total
Fe content in leaves. Thus it can be stated
that with increased availability of sulphur there
was restoration of nutrient balance in leaves.
which favoured increased turnover of Fe? ions
for use in chlorophyll synthesis. Sahu and
Singh (1987) also reported that sulphur
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TABLE 4

13

Nutrient contents of Kagzilime leaves as affected by source and rate of iron and sulphur

application in soll.

Treatmenl ppm % ppm ppm )
Fel'* Mg Mn Zn
— X
IS,, 20.68 0.68 19.15 16.80
S, 19.79 0.63 14.68 17.28
S, 2046 0.56 12.40 17.24
0, 22.67 052 16.49 18.47
0, 21.72 655 14.10 19.16
0, 20.89 0.§? 15.95 20.81
ES,, 19.42 0.63 17.26 2025
ES 21.82 0.58 19.90 20.34
S840 21.67 0.59 16.84 17.86
SS 1, 23.62 055 24.56 20.99
cs,, 20.73 0.46 12.65 17.38
CS,q, 22.46 0.65 14.07 16.64
RFM 1534 053 14.20 16.59
RM 14.49 0.53 16.28 17.04
AC 081 041 13.09 1322
S. Em. + 0.69 0.03 1.39 0.88 _
kc. D at 5% 211 0.09 421 2.68 J

* Nutricnt content of Kagzilime leaves from the average of P,, P, P, & P, periods.

application created g balanced nutrition
environment and thus%pt iron physiologically
active.

Magnesium content in Kagzilime leaves
increased significantly in IS, 10,, 10,,, CS,q,.
IS, ES,, and SS, than the untreated control
AC. The Mg content was higher in the soil
receiving iron and sulphur treatments than the
control because of alleviation of chlorosis in
lreated |eaves. These results are in
accordance with those obtained by Tropea et
al. (1984) and Fernandez-Lopez et al. (1993)

in citus who observed that Mg content in

- healthy leaves was higher than chlorotic

leaves.

The Mn contents averaged over the
four periods showed that SS, recorded
significantly higher value (Table 4). Next to
SS,: ESyy. IS,, and ES, registered higher
values of Mn. The effect of SS, and ES, in-
distinctly increasing the Mn content can be
attributed to its lowering of soil pH and
increasing Mn concentration in soil. These
treatments caused only a marginal increase in
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Mn content which coincided with the Sincrease
in Fe content in leaf there by maintaining Fe

. Mn ratio favourable for alleviation of iron
chlorosis.

. Leaf contents of zn increased
significantly by all treatments used when
Compared to the untreated trees (AC). The
higher response was obtained by the
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Effect of Fluchloralin and Farm Yard Manure on Soil Microflora

R. B. Patel* and B. K. Patel

AICRP on Weed Control, B. A, Czllege of Agriculture, Gujarat Agricultural University,
Anand Campus, Anand - 388 110

ABSTRACT

A field experiment was carried out at Bidi Tobacco Research Station, Anand during 1994-95 to
find out the effect of fluchloralin and farm yard manure on the soil microflora. Bacterial and fungal
population in the soil was significantly decreased over control due to fluchloralin application at both the
recommended (1.5 kg ha') and double the recommended dose (3.0 kg ha'). However, the effect last only
upto 10 days after application. Addition of FYM @ 5.0 t ha" significantly increased bacterial and fungal
population. The interaction effect of levels of fluchloralin and farm yard manure on soil microbial

population at 3 hr after application was significant.

INTRODUCTION

Application of herbicides has become
inevitable due to paucity of labourers. But their
use alters the delicate balance of various
types of soil micro-organisms, which are
required for efficient use of nitrogen, carbon
and other minerals. Sidhu et al. (1985) have
also reported suppressing effect of fluchloralin
application on soil microflora upto 7 days. Soil
organic matter has a high cation exchange
capacity as well as high specific surface area,
hence absorption of herbicides on soil varies
with different levels of organic matter. But
information on fluchloralin application with and
without FYM on microbial population is not
available, hence, the present investigation was
planned.

(Received on 30th Nov., 1996)

MATERIALS AND METHODS

The field experiment was conducted in
Randomized Block Design with four
replications in a permanent plot of 1.2 m x 1.2
m size, at Bidi Tobacco Research Station,
Gujarat Agricultural University, Anand during
rabi 1994-95. The soil was loamy in texture,
alkaline in reaction (pH 8.14), high in organic
carbon (0.86%), optimum in electrical
conductivity (0.30 dSm) and high in available
phosphorus (59.6 kg ha') and potassium (420.2
kg ha"'). Fluchloralin (Basalin 45% EC) was
applied as pre-plant incorporation treatments @
0, 1.5 and 3.0 kg ha'. Farm yard manure was
mixed well with soll in the respective treatments
and fluchloralin was applied after 10 days of
FYM Incorporation. Five irrigations were given

*Residue Chemist.
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during the study. Soil samples were collected
on 0, 10, 20, 30 and 60 days after application
and analysed immediately after sampling.

The samples were analysed for
enumeration of total population of bacteria and
fungi using Dilution Plate Technique. Ten fold
serial dilutions were made in sterile water and
suitable dilutions were plated using
streptomycin Potato Dextrose Agar (PDA) and
nutrient agar media (N-agar) for fungi and
bacteria, respectively. The plates were
incubated at 27°C for fungi and 30°C for
bacterial counts. Counting was done and

expressed as colonies forming units per gram

of soil.

RESULTS AND DISCUSSION

Effect of fluchloralin on bacterial and
fungi population

Application of fluchloralin at both the
levels had inhibitory effect on bacterial as well
as fungal populatian and the effect was noticed
upto 10 days after application (Table 1) indicating
thereby the herbicidal influence upto 10 days.

TABLE 2

Sidhu et al. (1985) have also reported
suppression of soil microflora up to 7 days due
to fluchloralin application. Effect due to
fluchloralin was more pronounced on fungi than
bacteria. Fungal population started building up
after 20 days of its application.Thus, the
deleterious effect of the herbicide on soil
microbes persisted only upto 10 days after
application.

Effect of farm yard manure on bacterlal
and fungal population

In the present study, addition of FYM @
5 t ha" significantly increased bacterial
population over control on the same day and
10th day of application of fluchloralin. While
fungal population was significantly higher upto
30 days. Microbial population was higher in FYM
treated plots over control at all the intervals.
These results are in confirmity with those of
Patel (1990).

Interaction effect

The interacation effect of levels of
fluchloralin and FYM was significant in modifying

interaction effect of fluchloralin and FYM on soll microbial population (3 hrs after spraying).

(Levels of FYM Levels of fluchloralin (kg ha'') )
0 15 3.
— —
Bacterial counts (x 10%g soil) R
0tha' 3.35 2.60 223
5 t ha o 4s 3.88 : 3.58
S. Em. 0.091
C.D. 0.275
Fungal counts (x 10%/soil)
0t hat 1.78 1.58 148
5that 2.85 245 : 203
S. Em. 0.081
C.D. 0.246 .I
ooy &)
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the bacterial and fungal counts in 9_0"
immediately after application of the herbicide
(Table 2). However, it was non-significant at the
latter stages.

Reduction observed in soll microbial

population upto 10 days after fluchloralin
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Genetic Architecture of Yield and its Components in Bread Wheat
(Triticum aestivum L.)

H. L. Dhaduk* and P. T. Shukla

Department of Plant Breeding and Genetics, Gujarat Agricultural University, Junadagh (Gujarat)

ABSTRACT

The genetic components analysis showed that hoth additive and non-additive type of gene action
played an important role in the genetic architecture of almost all the characters with a significant
contribution of non-additive gehe nction. Asymmetrical distribution of positive and negative genes in the
parents was observed. Overdominance was observed for all the characters except plant-height. The
estimates of narrow sense heritability were moderate to high in most of the traits.

INTRODUCTION

Wheat occupies prime position among

the cereals in India, which contributes about
33 per cent to the total food grain production
of the country. There is a little scope for
further increase in area, however, tremendous
.scope exists to ameliorate the inherent
production potential of cultivars by way of
further breeding work. Hence, a good
knowledge of gene action involved in the
inheritance of quantitative characters of
economic importance is required to frame an
efficient breeding programme leading to rapid
improvement,

MATERIALS AND METHODS

In a diallel cross, eight cultivars of
Wheat namely, K 65, Pitic 62, Raj 1777, HD
2189, GW 496, GW 173, HI 1077 and Lok 1

(Received on 30th Nbv., 1996)

were used. The trial was conducted in a
randomized block- design with three

‘replications at Junagadh under each

environment (1st Nov., 15th Nov., 1st Dec.)
during rabi 1993-94. Each entry was planted
ina single row of 2.5 m length keeping an
inter and intra row spacing of 22.5 x 5 cm.
The observations were recorded on five
randomly selected plants for various
characters studied. The genetic’ components
of variation for different characters were
evaluated over environments using Hayman'’s
(1954 a, b) approach.

RESULTS AND DISCUSSION

Genetic components of variance
analysis showed that the dominance
component was relatively larger in magnitude
than the additive component for all the

"Part of the Ph.D. thesis submitted by author to Gujarat Agricultural University, Sardar Krushinagar.

Present address : Millet Research Station, GAU, Jamnagar-6.
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characters except plant height for which
significant additive effect (D) was recorded
(Table 1). The values of H1 and H2 for all the
characters except for plant height, were higher
than those of D and were significant and

itive, which indicate the preponderance of
non-additive genetic variance to control most
of the characters under study. Similar results
have also been reported earlier by Sharma
and Singh (1976), Sharma and Ahmad (1980),
Sharma and Gupta (1980) and Sharma et al.
(1986). In majority of the cases F values
mostly negative and non-significant except for
days to flowering and maturity, indicating that
recessive alleles were more frequent than
dominant ones. This was also corroborated by
the lower values of KD/KR for productive
tillers/plant, length of main spike, number of
grains/spike and grain yield/plant. The values
of net dominance variance effect (h?) was
significant for days to maturity productive
tillers/plant, length of main spike, number of
grains/spike, 1000-grain weight and grain
yield/plant.

The t? estimates to test the uniformity
of the Wr, Vr values were non-significant for
days to flowering, days to maturity, plant
height, length of main spike, number of grains/
spike and 1000-grain weight indicating the
fulfilment of diallel assumptions for these
traits. For remaining traits the t* values were
highly significant indicating the failure of one
or a few assumptions for diallel mating design.
Non-significant regression coefficients
deviating from unity for most of the characters

REFERENCES

Gill K. 8., G. 8. Nanda, G. Singh and K. L. Sehgal
(197?). Inheritance of grain number, grain size,
Protein content and grain yield in two spring X
winler erosses, SABRAO, J., 11 ; 1-7. Hayman, B.
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biparental mating in early generation among
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Adaptability Under Predictable Environments in Grain Amaranthus
[ Amaranthus hypochondrious (L.)]

'B. D. Waghmode, S. V. Pawar, S. C. Patil* and A. S. Jadhav
Department of Botany, Mahatma Phule Krishi Vidyapeeth, Rahuri 413 722, Dist. : A. Nagar (MS)
i

ABSTRACT

Nine genotypes of Amaranthus were evaluated for their adaptability in respect of grain yield and
other yicld components by growing over four predictable environments. Significant differences among
genotypes and environments suggested the presence of diversity in genotypes and environment. Based upon
stability parameters, the genotypes 1C-35642, 1C42256 and AG-114 exhibited wider adaptation and stability
for grain yield, Annapurana (ch), IC-35711, IC-32186 and genotypes [C-95342, IC-41997 and IC-42256
exhibited wider adaptability for late and early flowering, respectively. Genotype, 41997 exhibited stability
for plant height, genotypes, IC-35642, 1C-42256 and AG-114 for number of spikeletes/plant; 1C-42256,
AG-114 and 1C-32186 for length of inflorescence, 1C-42256, AG-114 and 1C-32186 for girth of inflorescence
and 1C-95342, 1C-32186 and GA-1 wider adaptability for grain protein content. Sowing in 1st week of Oct.,
with 80 : 40 : 20 : kg NPK/ha provided most suitable environment for yield and its components.

(Received on 3rd Febru., 1997)

INTRODUCTION
interaction.The occurrence of genotype x
Amaranthus  (Amaranthus hypo- environment interaction has long provided a
chondriacus L.) plant has multipurpose uses  major challenge to obtaining fuller

Medicinal, Nutritional, Dye,Ornamental, . yngerstanding of the genetic control of
Vegetable, and Food grains to human- . apility. The study of genotype x
beings. Also._used to feed Pig ‘and Poultry  gnyironment interaction is thus important not
birds and -d”ed stalks can be used for roof only from the genetical and evolutionary point
construction (Gopalan et al. 1971). of view, but also is very relevant to production

Amaranthus is grown widely in India, along . .
4 Co problems of agriculture in general and to Plant
Himalayas from Kashmir to Bhutan, and South Breeding in particular (Breese,1969).

Indian hills, Tamil Nadu etc. (Harbhajan
Singh,1961 and Sauer 1967).
The " present study was conducted with
The relative performance of different a view to assess the elite genotypes of
genotypes varies both environment and there  Amaranthus for their wider/general adaptability
exists a genotype x environment by growing In different environments.
*Corresponding author. -
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MATERIALS AND METHODS

The field experiment comprising of nine
genotypes of grain Amaranthus '(Amaranrhus
hypochondn'acus L.) was sown in R.B.D.with
three replications during rabi 1993 in four
predictable environments as under :

E. — Sowing 1¢ October, with 20 + 40 + 20
kg NPK/ha.

g. — Sowing 1 October, with 80 + 40 + 20
* kg NPK/ha.

g. — Sowing 1 November, with 20 + 40 +
" 20 kg NPK/ha.

E,— Sowing 1% November, with B0 + 40 +
20 kg NPK/ha.

Observations were recorded on ten
characters viz., days for 50% flowering, plant
height at flowering (cm), number of branches/
plant, number of spikelets/plant, length of
inflorescence (cm), girth of inflorescence (cm),
leaf-area/plant at flowering (cm?), days to
maturity, grain yield/plant (g) and grain protein
content (%). Pooled analysijs of wvariance
over four environments and stability
parameters [mean (p), regression co-efficient
(bi) and deviation from regression (8di)] and
environmental indices (lj) were estimated as

per the model suggested by Eberhart and
Russell (1966).

RESULTS AND DISCUSSION

Pooled analysis of variance over four
environments showed that genotypic and
environmental differences when tested against
G x E, were significant for all the characters
under study (Table 1) indicating the presence
of genetic variability among the genotypes and
énvironments. Genotype x environment
Interaction was significant when tested against
Pooled error for all characters except number
of branches/plant and days to maturity.
Indicating that major portion of interaction was
linear in nature and prediction over

|

environments was possible. Significant pooled
deviation was observed for most of the
characters including grain yield per plant which
suggested that the genotypes differed

considerably for various economic characters
and grain yield.

According to Eberhart and Russell
(1966) the Iideal genotype would be the one
which has high mean, regression coefficient
equal to vnity (bi = 1 and low deviation mean
square &di = 0. In the present study linear
regression (bi) is treated as measure of
response of a particular genotype whereas
deviation from the regression line (3%*di) is
considered as a measure of stability.
Therefore, genotype with lowest or non
significant deviation being most stable and
vice versa. The estimates of stability
parameters i.e. mean (m), regression
coefficient (bi) and deviation frem regression
(&di) for different characters are presented in
Table 2. From the table it is obvious that the
three genotypes IC-35642, 1C-42456 and AG-
114 exhibited wider adaptability for grain yield
as they have mean greater than average.
Regression co-efficient (bi.>1) and deviation
from regression (3di) was also low indicating
that these genotypes respond to changing
environments and give high yield in favourable
environments. The genotypes, Annapurana
(ch), 1C-35711, 1C-32186 and genotypes IC- -
95342, IC-41997 and 1C-42256 exhibited wider
adaptability for late and early flowering
respectively, IC-41997 exhibited stability for
plant height, 1C-42256 and AG-114 for number
of spikelets/plant, 1C-42256, AG-114 and IC-
32186 for length and girth of inflorescence, IC-
95342, 1C-32186 and GA-1 exhibited wider
adaptability for grain protein content, while the
IC-35186 and 1C-35642 were having specific
adaptability for number of spikelets/plant and
grain protein content respectively.

~ Estimation of environmental indices (lj)
suggested E, environment (sowing on 1*
October with 80 + 40 + 20 kg NPK/ha) was
most favourable for the characters early
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WAGAMODE ET AL. : ADAPTABILITY UNDER PREDICTABLE ENVIRONMENTS 29

flowering, number of spikelets/plant, girth of
inflorescence, leaf area at flowering, days to
maturity and grain yield. The environment E,
(Sowing on 1* November, with 80 + 40 + 20
kg NPK/ha) was most favourable for plant
height, length of inflorercence, grain protein
content and number of branches/plant.
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Genetic Architecture of Yield and its Components in Cowpea
(Vigna unguiculata (L.) Walp)

F. P. Chaudhari, D. N. Thaker, S. B. S. Tikka and L. D. Patel

Main Pulses Research Station, Gujarat Agricultural University, Sardar Krushinagar-385 506, B. K. (Guj.)
ABSTRACT

A nine parent partial diallel analysis was done in F, and F, generation of cowpea (Vjgn,
unguiculata (L.) Walp). The combining ability studies revealed that both additive as well as non-additjv,
gene effects were involved in the inheritance for all the characters with pre-dominant role of non-additive

gene action. The parent GC-940 was good general combiner for grain yield, plant height, branches

r

plant and pods per plant, the parent GC-3 was good combiner for grain yield, pods per Plant. pod length
and seeds per pod and Pusa Phalguni and RC-8 for early flowering, maturity and plant height. The Crosses
V 240 x GC-9017, Pusa Phalguni x RC-8 and V 269 x GC 9017 were found to be good combiners for ¢he
yield and its components. These parents and crosses can be exploited to develop high yielding elite lines
of cowpen. Biparental mating followed by recurrent selection in segregating generations is suggested for

the improvement of these characters.

INTRODUCTION

A knowledge of combining ability
provides information on the performance of
genotypes in hybrid combinations and also on
the nature and magnitude of gene actions
involved in controlling such metric traits, which
would be helpful in planning the suitable
breeding programme for improving the crop.
Diallel analysis provides such information. The
present study was therefore carried out to
study genetic architecture and combining
ability of parental material for formulating an
efficient breeding methodology in cowpea.

MATERIALS AND METHODS

Nine diverse cultivars of cowpea viz.,
Pusa Phalguni (PP), GC 2, GC 3, V 240,

(Received on 7th May, 1997

V 269, RC 8, GC 9017, GC 9024 and GC
9040 were crossed in all possibje
combinations excluding reciprocals. F

progenies were produced by selfing E
hybrids. The experimental material consistincj
of 36 each of F, and F, progenies alongwith
nine parents were sown during kharif 1991-g2
in a randomized block design with three
replications. Each plot consisted of a single
row for each parent and F, and five rows of
each F, keeping row length of 1.5 m a
spacing of 45 x 15 cm. Data were recorded
from 5 (parents and F,) and 10 (F,) randomly
selected plants. Observations were recorded
on days to flowering, days to maturity, plant
height (cm), branches per plant, pods per
plant, pod length (cm), seeds per pod, 100

- seed weight (g) and grain yield per plant (Q)-

30
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generally higher than respective F.’s ratio,
This indicated presence of higher non-additive

Plot means were used for statistical
analysis. Combining ability analysis was

performed according to the method 2 and
model 1 of Griffing (1956). General
predictability ratio was estimated after Baker
(1978).

RESULTS AND DISCUSSION

Variances due to genotypes were
highly significant for all the characters.
Differences among parents, F,'s and F,'s were
also highly significant in respect of all these
characters. This indicated the presence of
greater diversity among the parents selected
tor the study. The comparision of parents Vs
crossess (F, + F,) was significant for all the
characters, except days to maturity. Similarly,
differences between F, and F, population were
found significant for all characters except for
pod length. Thus, the presence of general
heterosis was evident for majority of the
characters. Combining ability analysis (Table
1) indicated that the variances due to general
and specific combining ability were highly
significant for all characters in both the
generations. The results indicated that additive
as well as non-additive variances were
important in the expression of all the
characters. Predictability ratio was less than
0.50 in both generations for the traits except
. for days to maturity, pod length and 100 seed
weight. This indicated preponderence of non-
additive gene effects for these traits. For the
remaining three characters both types of gene
effects were equally important. The non-
additive gene action has also been reported
for days to flowering, days to maturity, pods
per plant, pod length and test weight by Patil
and Bhapkar (1986), Patil and Shete (1986),
Zaveri et al. (1983) and Patel (1988) while for
plant height, branches per plant, seeds per
pod and grain yield by Godhani (1986) and
Thiyagarajan -et al. (1990).

In general sca variences of F's were
higher than their sca variances for F:-
Similarly the predictability ratio of F,’s were

effect in F,’s than in F,'s. Under such situation
methods like diallel selective mating (Jensen,
1970) and biparental mating followed by
recurrent selection in segregating generations
will be helpful to break the undesirable linkage
and to provide better opportunity for selection |
recombination and accumulation of desirape
genes. |

Estimates of gca effects of parents are
presented in Table-2. None of the parents |
exhibited high general combining ability for 4§ |
the characters. The parent GC 9040 and GC
3 displayed high general combiners for grain
yield and one more yield components. The
use of these two parents in future breeding
programmes would be useful to improve yield
in this crop. The parent Pusa Phalguni, GC 2,
RC 8 and GC 9024 showed high and negative
gca effects for earliness. Thus, these parents
may be exploited to develop early varieties of
cowpea. High and negative gca effects for
plant height were expressed by Pusa
Phalguni, RC 8 and GC 9024. Use of these
parents would be helpful for developing dwarf
variety, Parents V 240 and V 269 were good
general cominers for pod length, seed per pod
and branches per plant. The use of these
parents would be helpful to improve such yield
components of high yielding but small poded
lines.

Two best specific cross combinations
for seed yield and yield component (Table-3)
indicated that for days to flowering V 240 x v
269 showed high sca effect in F, followed by
V 240 x GC 9024. The later hybrid also
expressed high sca effects for early maturity.
The cross combinations V 269 x GC 9040
exhibited high sca effect in F, for days to
flowering followed by V 240 x GC 9017. The
later hybrid expressed high sca for early
maturity in F and plant height in F, and F,.
The hybrid GC 2 x GC 3 expressed high sca
for days to maturity and seeds per pod in F,
while second best hybrid for early maturity in
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TABLE 3
Estimates of sca effects of two best crosses each per character (Parenthesjs showed
sca value).

Characters Best twa cross Y

P ‘ i

V269 x GCI040 (:2.73%w) ’

Days (o Nowering

Days 1o malurity

Plant height

V240 x V269 (-3.59**)
V240 x GC9024 (-2.68**)

V240 x GC9024 (-3.50*%)
V240 x GC9017 (-3.23**)

V240 x GC90017 (-14.04**)

V240 x GC9017 (-2.07*+

GC2 x GC3 (-2.96%%)
Pusa Phalguni x V240 (:2.23%%)

V240 x GC9017 (-12_731:)

Pusa Phalguni x V269 (-10.20**) PP x V269 (-7.94**)
RC8 x GC9040 (7.96**)

RC8 x GC9040 (5.69*%)
GC2 x V240 (6.90*%)

GC2 x V269 (541%%)

Branches per plant

V269 x GC9017 (10.80**)

Pods per plant GCY017 x GCY024 (9.84**)
PP x RC8 (8.15**) RC8 x GC9040 (9.83*%)
Pod length V269 x GC9017 (2.10**) GC3 x GC9017 (1.42**)

PP x RCS (1.44%*) GC3 x V240 (1.38*%)
PP x GC2 (1.72*%)

V269 x GC9017 (2.23*%)
GC2 x GC3 (1.66**)

GC2 x V269 (2.01*%)

Seeds per pod

PP x GC2 (1.85**)

100-sced weight V269 x GC9017 (3.69**)
V240 x GC9040 (1.97**) GC3 x GC9040 (1.35**)
Yicld per plant PP x RC8 (9.45%%) GC3 x GC9017 (8.38%*)

GC9017 x GC9024 (8.57*%)
GC3 x GC9040 (6.43**)
GC3 x GC9017 (5.27*%) V269 x GC9017 (3.12)

. V269 x GC9017 (4.48**) PP x RC8 (-1.97*%)

\. J
F, was Pusa Phalguni x V 240. For plant in F.. The hybrid V 269 x GC 9017
helght second best hybrid was Pusa Phalguni  expressed significantly sca effect for pods
x V 269 . The cross combination RC 8 x GC  per plant in F, and for pod length, seeds
9040 expressed sca effect for branches per pod and test weight in F,. The cross
per plant in both generation and for pods combination GC 3 x GC 9017 exhibited
per plant in F,. The cross GC2 x V 269 highest sca effect for pod length and grain
was sesond best combiners for branches yield in F, whereas, GC 3 x V 240 for pod
per plant and seeds per pod in F,, whereas length in F only. The cross Pusa Phalguni x
GC 2 x V 240 for branches per plant and GC 2 expressed highest sca effect for seeds
grain yield in F,. The cross GC 9017 xGC = per pod and test weight in F,- The cross
9024 was best combiners for pods per plant combination V 240 x GC 9040 |n F, and GC
and yield in F,, Pusa Phalguni x RC 8 for 3 x GC 9040 in F, exhibited sca effect for
po(:ls per plant, pod length and yield per plant test weight.

GC2 x V240 (8.27**)
GC3 x GCY040 (5.67*%)
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The specific combining abllity effects
for grain yield some crosses (Pusa Phalguni
x RC 8 and V 269 x GC 9017] were higher
in F, and low in F,. They also involved both
or atleast one poor combining parent.This
s.ggesled lhe presence ol ma'n'y
dominance and dominance x dominance or
dominance x additive type of gene actions.
To exploit prevalling variability of such
crosses methods like biparental mating in
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early segregating generations would be more
useful than pedigree method. In crosses |ike
GC 3 x GC 9017 and GC 3 x GC 9040
which showed high sca effect in both the
generation for grain yield involved both the
good com9'n'ng parents. ‘t co.id be d.g (o
the presence of additive x additive type of
epistasis. Such hybrid can be handled p,
simple pedigree method to isolate elite an
high yielding lines.
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Evaluation of Some Rice Cultures for its Reaction to
Pests and Yield Performance

D. M. Korat, M. C. Patel, J. F. Dodia and A. R. Pathak*

Main Rice Research Station, Gujarat Agricultural University, Nawagam - 387 540

ABSTRACT

Rice cultures evaluated for its resistance to insect pests and yleld Pel'fi?l',“hﬂte at Main Rice
Research Station, Gujarat Agricultural University, Nawagam (Gujarat) since 1993-94, through 1995.96,
revealed that the cultures Mo-1, Co-29 and IET-10750 with stand against incidence of major insect pests
(white backed plant hopper, leaf folder and stem borer) of rice and designated as multiple resistant
cultures. These cultures yiclded 17.54 to 17.94% higher grain yields over presently recommended high
yielding varieties like Masuri and Narmada. Breeders can utilize these promising cultures as donor for
developing high yiclding and pest resistant variety of rice.

INTRODUCTION

Rice (Oryza sativa L.), is an important
food grain crop of Gujarat, attacked by various
insect pests during its differént growth period
resulting into greater yield losses. Use of
resistant/tolerant variety is prima facie to
minimize the yield losses by pests. Use of
resistant cultivars virtually does not involve
any skill or cash investment in pest control. It
can be considered as a principal component

of pest management besides cultural, -

biological and chemical means. For
development of resistant variety, use of
appropriate donor parents is of almost
~ importance. There is no single variety in the
state recongnised as totally resistant to all the
insect pests of rice. Hence, there was an
urgent need to identify cultures resistance to

(Received on st Sept., 1997)

major insect pests of rice alongwith its yield
performance to use in breeding programme for
development of variety resistant/tolerant to
insect pests. In this context some of the
promising cultures/entries selected from
various screening trials were evaluated
alongwith recommended varieties. The results
obtained are summarized here under :

MATERIALS AND METHODS

The field experiment was carried out
for three successive kharif seasons from
1993-94, through 1995-96,-at Main Rice

‘HeSearch Station, Gujarat Agricultural

University, Nawagam (Gujarat). The
experiment was laid out in Randomized Block
Design with fourteen cultures replicated twice.
The gross and net plot size was 6.9 x 3.0 m*

*Present address : Research Scientist (Rice), Main Rice Research Station, Gujarat Agricultural University,

Nawagam-387 540.
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and 5.7 x 2.0 m?, respectively. The seedling of
25-30 days age of all the cultures were
transplanted at a distance of 20 x 15 cm
during all the years on 4-9-93, 26-8-94 and
12-8-95. The crop was fertilized with 100 kg
N and 30 kg P,0, per hectare. All other
recommended agronomic practices, except
plant protections were followed for raising the

healthy crop.

Incidence of white backed plant hopper
(WBPH), Sogatella furcifera (Horv) leaf folder
(LF), Cnaphalocrocis medinalis Guen. and
stem borer (SB), Scirpophaga incertulas
(Walker) was recorded when the activity of
the pests was at peak level. For the purpose,
10 hills selected at random from each net
plot area were observed for pest incidence.
Number of WBPH present on 1 hills were
recorded. Similarly, total number of leaves
and tillers and leaves damaged by LF and
tilers damaged by SB were recorded to
assess the damage casused by LF and
SB, respectively, incidence of WBPH and SB
was not to a desired level in experimental
area during third year (1995-96) of
experimentation. Pest incidence data
recorded were thus subjected to statistical
analysis and presented in Table 1.

The crop was .harvested during
second fortnight of November to first fortnight
of December. Grain and fodder yields were
recorded separately from each net plot. Data
obtained were statistically analysed and
presented in Table 2.

RESULTS AND DISCUSSION

Analysis of results (Table 1) revealed
that amongst 14 cultivars, the population of
WBPH was significantly low (5.88 to 11.53
WBPH/hill) in Mo-1, HBC-19, Co-29 and IET-
10750 and were at par with the resistant
cultivars like Masuri and Narmada, than rest

of the cultures. These three cultures
performed equally resistance to WBPH |ike
Masuri and Narmada. Reports of Anonymoys
(1991, 1992, 1994 and 1996 a) showed
moderate to high level of resistance in cultyre
Mo-1, against WBPH supports the present
findings. Similarly, Anonymous (1996b) is
isolated IET-10750 as WBPH resistant cultyre
and released as "Gurjari' for cultivation in
Gujarat State. The above listed promising
cultures have also registered low (5 to %)
incidence of LF and the damage level
was more or less same as found in case of
resistant varieties (Masuri, Narmada and GR-
102). HBC-19 (Karnal local) found tolerant to
LF and WBPH as reported by Anonymous
(1992). The cross GR-11 x Te-tap/1-6-8 was
found susceptible to WBPH and LF incidence.
Though the cultures HBC-19 and |ET-10750
found promising against WBPH and LF, it
recorded significantly high 12.41 to 14.92%
incidence of SB than the recorded significantly
high 12.41 to 14.92% incidence of SB
than the recommended cultivars (Masuri,
Narmada and GR-101). However, these
promising cultivars exhibited significantly low
incidence of the pest than the susceptlble
check (GR-11). ,

So far grain yield is concerned, the
cultures Co-29, Mo-1 and IET-10750 differed
significantly from rest of the cultures
evaluated, except Masuri and Narmada.
These, three promising entries yielded 17.54
to 17.94% higher (2018 to 2118 kg/ha) grain
yield over the presently available high yielding
cultivars like Masuri and Narmada. Further,
these promising cultures yielded 4744 to 5329
kg/ha of fodder yield and hence were
intermediate.

Based on the above discussion it can
be concluded that the cultures Mo-1, Co-29
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af“! IET-10750 withstand against incidence of
Major insect pests of rice and yielded higher
grain yields, hence designated as multiple
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Life Table and Innate Capacity of Increase of Helicoverpa armigera
(Hubner) Hardwick on Sunflower

C. C Patel* and D. J. Koshiya

Forage Research Project, Gujarat Agricultural University, Anand-388 110

ABSTRACT

The gram podborer, Helicoverpa armigera (Hubner) Hardwick is a pest feeds on many cultivated
and non-cultivated host plants. Studies were carried out to determine the multiplication rate of its
population on sunflower at 26 £ 1°C, The maximum duration of egg, larva and pupa was 3.18 and 15 days,
respectively. The net reproductive rate (Ro) representing the total female births was 489.23. The population
increased with an infinitesimal rate (tm) of 0.1396 and finite rate (A) of 1.150 females per female per day
on this host. The mean generation time (Tc) was 44.66 days. On reaching the stable age distribution, the
egps, larvae, pupae and adults contributed to the tune of 45.78, 50.05, 3.70 and 0.41 per cent, respectively.
The expectation of further life at the age of 30 to 35 days was reduced to 7.80 days from 17.05 days in

the beginning. -

INTRODUCTION

The gram podborer, Helicoverpa
armigera (Hubner) Hardwick is one of the
most destructive and polyphagous pests
having worldwide distribution. Life tables are
the most useful tool to make quantitative and
qualitative evaluation of different host plants.
The statistic is used to determine which stage
contributes the most in the life cycle of
a pest. The life tables developed by Birch
(1948) can be successfully used to determine
the growth statistics and further applied to
estimate the potential increase of insect
reared on different hosts. The information on

(Received on 1* Oct., 1997)

sunflower for H. armigera is very scanty.

Therefore, an attempt was made to construct
the life table on this crop.

MATERIALS AND METHODS

In order to construct the life-fecundity
tables, 100 eggs were kept in BOD incubator
at a constant temperature of 26 = 1°C in 10
batches in plastic boxes (5.0 x 5.5 cm). The
eggs were glued with the help of a soft wet
camel hair brush on the white paper in one
row to facilitate observations on hatching.
After hatching, all the larvae were reared
individually on sunflower heads. Fresh food
was supplied daily. Observations on hatching,

*A part of Ph.D. thesis submitted by senior author to Gujarat Agricultural University, Sardar Krushinagar.
**Present address : Assistant Research Scientist, Forage Research Project, GAU, Anand-388 110,
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age-specific mortality of eggs, larvae, pupaée
and adults were recorded daily. For
determining the age-specific fecundity, the
total number of adults emerged on a particular
day were transferred to a separate cage for
egq laying. The eggs laid by the females on
subsequent days were noted daily till all the
females died. The number of eggs laid per
female was divided by two (sex ratio 1:1) to
get the number of female births (mx). A life
table was constructed according to the
method of Birch (1948), Howe (1953) and
Atwal and Bains (1974). The innate capacity
for increase in numbers (rm) was calculated
from the data in the life-table. The values of
x (pivotal age in days), Ix (survival of female
at different age interval) and mx (number
of female progeny per female) were worked
out.

The stable age-distribution (distribution
percentage of various age-groups) was also
worked out by observing the population
schedule of birth rate and death rate (mx
and Ix). :

GAU RES. J. 1998. 24 (1,

RESULTS AND DISCUSSION

The data on survival of different stag
of H. armigera during developmental period o-
sunflower are presented in Table 1. It ha
been observed that there was 11 per ce
mortality in egg stage. The maximum duratior
of egg, larva and pupa were 3.18 ang 1
days, respectively. The number that suryjy :
from egg to adult emergence was g
individuals. The data regarding the jife
fecundity and age-specific fecundity for this
pest are presented in Table 2 and Fig. 1. |t js
evident from the data that immature stages
lasted for 36 days. The pre oviposition periog
ranged from 37th to 40th day of pivotal age.
The first female mortality within the cohon §
occurred on tenth (1x = .76) day after the
emergence of adults and mortality increased
thereafter. The females contributed the
highest egg production (mx = 115.13) in the
life cycle on 44th day and the lowest (mx =
2036) on 50th day of pivotal age. The
reproduction ceased by tenth day after starting

TABLE 1 _
Survival of different stages of H. armigera during development on sunflower,
/Njof eggs i Numbers survival Y
L - Egg stage (0 10 3 days) Larval stage (4 to 21 days) Pupal stage (22 10 36 days),:
i 10 9 7 . w

10 9 9 i

10 9 9 )

10 9 9 .

10 9 3 i

10 9 ] G

10 9 9 :

10 10 10 ’

10 8 g :

10 8 g B

100 89 0 :
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Fig. 1 : Age-specific survival and fecundity of H. armigera on sunflower.
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TABLE 2

Life table (for females) and age-specific tecundity for H. armigera on sunflower.

ﬁomf Survival of female Age schedule

age in al defferent age for female birth

Ld’m i}s mfitrvaf . - e —

>

0-36 0.80 = - [mmature
37 0.80 - 080 29.60
38 0.80 - 0.80 30.40
39 0.80 B 0.80 3120
40 0.80 - 0.80 32.00
al 0.80 25.20 20.16 826.56
12 0.80 71.39 57.11 2398.70
43 0.80 101.36 81.09 348678
44 0.80 115.13 92.10 4052 58
45 0.80 87 81 70.25 3161.16
46 0.76 81.10 61.64 2835 26
47 065 76.32 4961 2331.58
48 057 45.76 26.08 1251 99
49 052 35.42 18.42 902.50
350 0.47 20.36 9.57 478 46

. ]| 040 — — — J

L Ixmx = 48923 L xlxmx = 21848.77
TABLE 3

Mean length of generation, innate capacity for Increase In numbers and finite rate of
increase in numbers of H. armigera on sunflower.

Sr. Population growth Formula Caleulated \
\No. statistics . values )
(r Nef reproductive rate Ro = L Ixmx 48923 b
2, Mean length of generation L xIxmx 44 .66 Days
To= e
Ro
3, Innate capacity for increase logeRo 0.1387 Females/
i numbers m = - female/
Te day
4. Arbitary “rm' (re) 0.13 and 0.14
5. Corrected 'rm' T J-rmx.Ixmx 0.1396 Females/
femnale/
day
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i 2. 3. 4. )
log Ro 4
6. Corrected generation time T= 44.36 Days
m
7. IFinite rate of’ increase = untilog e™ 1.150 Females/
in number . female/
day
8. Weekly multiplication of ) 2.660 Times
population
9. [1vpothetical F, females. (Ro)? 239345.99
\. S
TABLE 4
Age-specific distribution ot H. armigsra on sunflower (rm = 0.1396).
(Pi_vomf Lx e™ (x+ 1) Lxgmerd Per cent 3
age (days)
X : contribution
4
© 2. 3 4 5 y
(0. 1.00 ~0.8697 0.8697 14.1100 E
1 1.00 0.7564 0.7564 12.2719
2 1.00 0:6578 0.6578 10.6722
3 0.94 0.5721 0.5378 8.7253
- 45.7794
4. 0.89 0.4976 0.4428 7.1840
5 0.89 0.4327 ©0.3851 . 6.2479
6. 0.89 . 0.3764 0.3350 '5.4350
7. 0.88 - 03273 ©0.2880 4.6725
8. 088 - . 0.2847 0.2505 4.0641
9. 088 - . 02476 - . 0.2179 3.5352
10. 0.88 - 0.2153 0.1895 ; 3.0745
1. 0.88 0.1873 0.1648 2.6737
2. . ' 0.88 ©0.1629 0.1433 ' 23249
13. - 088 - 0.1416 0.1246 2.0218
14. 088 0.1232 . 0.1084 1.7003 ]
5. 088 0.1071 ©0.0943 : " 1.5299
16. 0.87 0.0932 - ~0.0811 1.3158
17. 0.85 0.0810 0.0689 1.1178
18. 0.84 0.0704 ‘ 0.0592 '0.9605
19. 0.84 0.0613 0.0515 0.8355
20. 0.84 0.0533 0.0448 0.7268
2L 0.84 0.0464 0.0389 0.6311
\ | ' ‘ 50.0510 ")
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( 1. 2 3. 4. 5.
>
22, 0.84 0.0403 0.0339 0.5500
23. 0.84 0.0351 0.0295 0.4786
24, 0.84 0.0305 0.0256 0.4153
25. 0.84 0.0265 0.0223 0.3618
26. 0.84 0.0231 0.0194 0.3147
27. 0.84 0.0201 0.0169 0.2742
28. 0.84 0.0174 0.0147 0.2385
29, 0.84 0.0152 0.0127 0.2060
30. 0.84 0.0132 0.0111 0.1801
3L 0.84 0.0115 0.0096 0.1557
32. 0.84 0.0100 0.0084 0.1363
33. 0.84 0.0089 0.0072 0.1184
34. 0.84 0.0076 0.0063 0.1022
35. 0.84 0.0066 0.0055 0.0892
36. 0.84 0.0057 0.0048 0.0779
3.6989
37, 0.82 0.0050 0.0041 0.0665
38. 0.80 0.0043 0.0035 0.0568
39, 0.80 0.0038 0.0030 0.0487
40. 0.80 0.0033 0.0026 0.0422
4. 0.80 0.0028 0.0023 0.0373
42. 0.80 0.0025 0.0020 0.0324
43, 0.80 0.0021 0.0017 0.0276
44. 0.80 0.0019 0.0015 0.0243
45. 0.80 0.0016 0.0013 0.0211
46. 0.76 0.0014 0.0011 0.0178
47. 0.65 0.0012 0.0008 0.0130
48. 0.57 0.0011 0.0006 0.0097
49. 0.52 0.0009 0.0005 0.0081
50. 047 0.0008 0.0004 0.0065
0.4120
 \
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fecundity and of egg laying. The net
reproductive rate (Ro) represnting the total
female births was 489.23 indicating that the
population would multiply 489.23 times at the
end of every generation.

The data on intrinsic rate of H.
armigera (Table 3), indicated that the innate
capacity for increase in number (rm) was
0.1396 females per female per day with a

daily finite rate of increase (A) 1.150 females

per female per day. Thus, the population
would be able to multiply 2.660 times per
. week. The mean length of generation (T) was
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Population Build up of Leafminer, Aproaerema modicella Deventer
(Gelechiidae : Lepidoptera) in Popular Varieties of Groundnut

R. A. Sherasiya and P. G. Butani
Department of Entomology, College of Agriculture, Guijarat Agricultural University, Junagadh - 362 001

ABSTRACT

Incidence of leafminer, dproaerema modicella Deventer was studied on 15 popular varieties (grown
in different parts of the country) in the agroclimatic condition of Junagadh in 1995 and 1996. Results
indicated thut spreading variety GG 13 registered significantly lowest leafminer larvae per plant, whereas
Girnar 1 showed maximum larvae per plant. In gencral, all spreading and semi-spreading varieties showed
lower incidence of leafminer as compared to erect varieties.

INTRODUCTION

Groundnut is the important cash crop
of Saurashtra region of Gujarat State. Many
insect pests cause damage to groundnut, of
which leafminer, Aproaerema modicella
Deventer is one of the most serious pest in
Saurashtra. It infests the crop from
germination to harvest. The avoidable crop
loss due to this pest was estimated to the
tune of 51.06 per cent in kharif season on
bunch groundnut in Gujarat (Vyas, 1989). The
resistant or less susceptible variety plays an
important role in formulating pest management
programme. With this objective, present
studies were conducted to identify least
susceptible variety against leafminer by
recording population building up of leafminer
on different popular varieties of groundnut.

MATERIALS AND METHODS

In two years field experiments,
conducted in kharif 1995 and 1996 at Oilseed

(Received on 13th Oct., !997)-

Research Station, Gujarat Agricultural

. University, Junagadh. Fifteen popular varieties
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(different habit group grown in different parts
of the country) were sown for the study of
incidence of |leafminer in the agro-climatic
condition prevailing at Junagadh. Each variety
was grown in a plot size of 4.0 x 6. m%. The
details regarding varieties and their habit
group are as follows :

(S.c Variety Habit group Botanical
\Na. group y
( )
1. GG2 Erect (bunch) Spanish

2. GG3 oot '

3. GG4 L ’ 4

4. JL24 ’ 2 x

50 01 ' * .

6. TG 26 d y "
u. ICGS 37 , ’ .




(f : 2 3. 4 j
4 N

8. Girmar ] Ercet (bunch) Spanish
. GG 20 Semi-speading Virginia
10. TMV 10 " " ’
II.  Kadiri 3 " " '
12. GG 1] Spreading (runner) '
13. GG )2 * ' ‘
4. GG 13 ¥ J =
U3 Somnath d ’ ; )

All the recommended agronomic
practices were adopted. The plot was
kept unsprayed throughout the season. Each
plot was divided into four quadrates. Ten
plants from each quadrates were selected
for observing leafminer population. The
leafminer larvae per plant was recorded at

GAU RES. J. 1998, 24 1,

weekly interval till harvest. Mean peg
incidence was worked out and the data thy,
obtained were subjected to statistical an alysie
for assessing the relative incidence j;
groundnut varieties.

RESULTS AND DISCUSSION

The results (Table 1) revealed that
leafminer population was higher during
the year 1995 as compared to 199¢g in
different varieties tested. Pooled results of twe
kharif seasons indicated that the spreading
variety GG 13 registered singificantly lowest
leafminer larvae per plant (3.50) and was
at par with GG 20 (3.60). The variety Girnar
1 was found to be the most susceptible as it
carried 5.29 larvae per plant and was at par
with ICGS 37 (5.24), TG 26 (5.20) and JL 24

TABLE 1
Mean number of A. modicella larvae per plant in different groundnut varieties,

(sr. No. — 1995 1996 Pooled Mean ),
a ) N
L. GG 2 2.34*  (5.48) 1.95  (3.80) 2.14 (4.58)

2. GG 3 2.29 (5.24) 1.86  (3.46) 2.08 4.33)
3. GG 4 239 (5.71) 1.99  (3.96) 2.19 (4.80)
q. JL24 2.46 (6.03) 206 (4.24) 2.26 G.11)
5. 1 229 (5.24) 187  (3.50) 2.08 (433)
g TG 26 247 (6.10) 210 (441) 228 (520)
7. ICGS 37 247 (6.10) 211 (445) 2.29 (5.24)
8. Girnar 1 ' 248  (6.15) 212 (449) 2.30 (5.29)
9 GG 20 2.11 (4.45) 1.68  (2.82) 1.90 (3.60)
" TMV 10 221 (4.88) 176 (3.10) 198 (3.92)
1. Kadiri 3 2.22 4.93) 1.77  (3.13) 1.99 (3.96)
12, GG 11 2.20 (4.84) 1.74  (3.03) 1.97 (3.88)
13. GG 12 220 (4.84) 175 (3.86) 198 (3.92)
14. GG 13 2.10 4.41) 1.64  (2.69) 1.87 (3.50)
LS Somnath 223 4.97) 178 (3.17) 2.00 (4.00)

S. Em. 0.01 0.01 0.02

C. D. at 5% 0.02 0.03 0.05

L C.V. % 2.62 3.22 192 -

* \/ Transformed values.
Figures in the parenthesis are retranstormed values.
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(5.11)- The varieties viz., GG 11, GG 12, TMV
* 40, Kadiri 3, Somnath, GG 3,J 11, GG 2 and
GG 4 were found moderately susceptible as
they showed larvae population of 3.88 to

4.80 per plant.
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A Study on Profile of Dairy Entrepreneur Women an('i their Problems
and Suggestions Regarding Dairy Farming

A. B. Mundhwa* and M. M. Padheria

Deputy Directorate of Extension Education, Gujarat Agricultural University, Sardar Krushinagar

ABSTRACT

This study was conducted during rabi 1994-95. The ex-post facto research d'eSigﬂ was selected. Th,
sample size decided for the study was 225 respondents on the basis of variability in population existing
One dependents i.c. entrepreneurial behaviour and twelve independent variables were selected for the study.
The results observed that the majority of the respondents have medium level of entrepreneurial behaviour,
out of 12 independent variables, 10 variables were found to be positively and highly significantly relateq
with entieprencurial behaviour of dairy women. Those, were cducation, type of family, size of family, land
holding, dairy farming cxperience, herd size, dairy income, social participation, milk yield infrastructuraj

experience.

INTRODUCTION

India is pedominatly an agricultural
country, where keeping milch animals has
been never a separate occupation from
agriculture. The production and consumption
of milk and milk product per capita in India is
very low as compared to some developed
countries. India occupies second place in total
milk production in the world, whereas, in
Gujarat, 62.40 lakh cattle and 45.02 lakh
buffaloes produce about 3.68 million tonnes of
total milk production (Anonymous, 1994).

In Indian rural families, dairy women
possess goed knowledge on dairy farming
management activities since these are highly
traditional and women criented. The
knowledge on these aspects are passed on
from generation to generation and they are

(Received on 24th July, 1997,

within the domain of women. When a womer
controls the household income, the family
benefits. The dairy women also come acros:
many problems in performing thei
responsibilities in management of dair
farming. '

Dairy women who are progressive, can
not be identified as dairy farming
entrepreneurial but those who are having
entrepreneurship are essentially progressive
dairy women. The term “entrepreneur’ can be
defined as 'creative’ and “innovative’ response
to the environment. The entrepreneur is an
economic women who strives to maximise her
profits by adopting innovation. Essentially, an
entrepreneur one who creats something new,
undertakes risks, organises production and
handles the economic uncertainty.

*Present address : Asscciate Research Scientist, Plarning & Evaluation Cell, Gujarat Agricuftural University, Ahmedabad-4



MUNDHWA & PADIIERIA : PROFILE OF DAIRY ENTREPRENEUR WOMEN 53

The role of profile is very crucial in
understanding the human action.
Entrepreneurial behaviour takes place in
situation and it has therefore, profound
influence on the individual action. The social
system of which individual is member has
dominant effect on the entrepreneurial

behaviour.

Various dairy farming management
technologies are accepted and utilised by the
dairy women for their betterment. The
acceptance and utilisation of these
technologies are the resultant of human
action. These human actions are in the form
of entrepreneurial behavioural changes for the
betterment in every walk of life. Hence, the
acceptance and utilisation of technologies is
kind of decision making and has been
conceptualise as involvement of the dairy
women in dairy farming management.

Therefore, the decision of dairy women
in dairy farming is influenced by many factors
like personal, social, economical and
situational. The entrepreneur is a crucial fator
in the socio-economic and situational change
who envisages new opportunities, new
techniques, new lines of production and also
co-ordinates with various other activities. She
is a women with a will to act, and to bring
about changes through organisation of human
efforts, with the following objectives :

(1)  To study the profile of dairy women.

(2) To determine the relationship between
the characteristics of dairy women in-
fluencing their entftepreneurial behaviour.

(3) To understand and sort out the problems
and suggestions of dairy women to
improve the dairy farming.

MATERIALS AND METHODS

The study was conducted in Mehsana
district of Gujarat during the rabi 1994-95 out
of eleven talukas of Mehsana district, three
talukas namely, Mehsana, Vijapur and Kalol
were selected purposely by applying scale

developed for measuring the entrepreneuria)
behaviour of dairy women. From the each
talukas, five villages were purposively selecteq
based on the multistage random sampling
technique. The ex-post facto research design
was selected, the sample size decided for the
study was 225 dairy women on the basis of
variability in population existing. The research
procedure consisted of dependent
(entrepreneurial behaviour) and independent
variables namely; age, education, type of
family, size of family, landholding, herd size,
fodder crops area, social participation, dairy
income, dairy experience. The selected dairy
women were personally interviewed with the
help of interview schedule. The statistica]
procedure like frequencies, percentage,
arithmatic mean and correlation were used to
analyse the data for simple comparisions and
dassification of the respondents into different
categories. The correlation to measure the
degree of association between the dependent
and independent variables.

RESULTS AND DISCUSSION
Profile of the dairy women

The profile of the dairy women in which
independent characteristic are presented in
Table 1. It is clear from Table 1, that about
half of the respondents (48.89 per cent) were
found in young age group had middle
education (30.67 per cent), joint family (51.56
per cent), size of family observed in middle
size (64.89 per cent), marginal farmers (37.33
per cent) and had upto 0.20 ha low cultivation
area of fodder crops (40.89 per cent). Further,
they had upto 10 years dairy farming
experience (53.78 per cent), medium herd size
(63.56 per cent), majority in medium group of
dairy farming income (72.44 per cent) and
were members of one organisation (42.67 per
cent). Most of the (11.56 per cent)
respondents were in medium group of milk
yield and further, most of the respondents
were (70.66 per cent) in medium
infrastructural experience group of the dairy
women.
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TABLE 1

Distribution of respondents according to thelr profile.

GAU RES J. 1998. 24 (1)

-

@ No. Characlers Number Per cent
r(l) Age
Young (upto 35 years) 110 48.89
Middle (Between 36-50 years) 99 44.00
Old (above 50 years) 16 7.11
) Education
Nlitcratc (No cducation) | 44 19.56
Primary education (Upto IV standard) 40 17.78
Middle education (V to VII standard) 69 3067
Sceondary education (VI to Xth standard) 63 28.00
Higher secondary cducation (XI to XIth standard) 6 265
College level education (above XIIth standard) 3 1.33
) Family Type
Nuclear family 109 48.44
Joint family 116 51.56
4) Family Size
Small size (Uplo 4 members) 44 19.56
Middle size (5 to 9 members) 146 64.89
Large size (above 9 members) 35 15.55
(%) Farm Size Jl
Maiginal farmers (Upto 1.00 ha) 84 37.33
Simall farmers (1.1 to 2.00 ha) 65 28.89
Medium farmers (2.1 to 5.00 ha) 57 2533
Big farmers (above 5.00 ha) 19 8 .45
6) Fodder Crops Area
No cultivation . 1 00.44
Low cultivation (upto 0.20 ha) - 92 40.89
Medium cultivation (0.21 to 0.40 ha) 55 24.45
High cultivation (above 0.40 ha) ” 3422
7 Dairy Farming Experience
Low (Upto 10 vears) 121 5378
Medium (11 10 20 years) 91 40.44
High (above 20 years) 13 578
8) Herd Size ’
Small size (1 to 3 animals) 16 711
Medium size (4 to 10 animals) 143 63.56
Large size (above 10 anuimals) 66 29 33
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C.__'—* 2 3 4 )
0)) Income from Dairy Farming )
Low (Upto Rs. 37 thousands) Ry 16.44
Medium (37.1 to 112 thousand) 163 72.44
High (above Rs. 112 thousand) 25 11.12
(10) Socinl Participation
No participalion 113 50.22
Low participation (Member of 1 organization) 96 42.67
Medium participation (Membgr of more than 15 6.67
one organization)
High participation ] 0.44
(1) Milk Yield
Low (Upto 303 index) 39 17.33
Medium (304 — 930 index) 161 7156
High (above 930 index) 25 11.11
12) Infrastructural Experience
Low (upto 45 score) 33 ' 14.67
Medium (46 to 60 score) 159 70.66
L High (above 60 score) 33 14.67 )
TABLE 2 TABLE 3

Distribution of respondents by their
entrepreneurial behaviour.

(auegory - Frequency Percentage
\E. B. score
'a N
Low (Upto 33) 23 12.89
Medium (53.1 — 68) 162 72.00
High (above 68) 34 15.11
; ; 22 0.00
kI'calal { ) : 5 10 )
X =60.72 SD.=768 C.V.% =6.09

Where as dependent character; entre-
preneurial behaviour score is presented in
Table 2 revealed that majority (72 per cent) of
the dairy women exhibited medium level of
entrepreneurial behaviour. The almost nearly
equal no. of the dairy women were low (12.29
per cent) and high (15.11 per cent) level of
entrepreneurial behaviour group.

Correlation coefficient between personal,
soclo-economic and situational charac-
teristics of dairy women and their entre-
prenurial behaviour.

N =225
. L
Sr. Variable Correlation
G’o. ('r' value) 5
( g
l. Age -0.0248 N.S.
2. Education 0.3442 **
“| 3. Type of family 02716 **
4. Family size 0.2870 **
5. Land holding 0.358] **
6. Fodder crops area 0.0362 N.S.
Herd size 0.2342 **
i & Souial participation 0.1913 **
‘structural experience  0.3025 **
10. i..vv farming experience 09175 **
11.  Income from dairy farming 0.9360 **
12. Milk yield 0.9152 ** )

N. S. = Non significant
** = Significant at 1 per cent level of probability.
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hat the majority

It can be concluded 1 :
(72 per cent) of the respondents have ‘med.lurn
level of entrepreneurial behaviour: This might
be due to the similar pattern of working
situations like; with cross bred coW. availability
of green fodder and market in which they
were working.

ble 3 that, out of
0 variables were
nd significantly
aviour of dairy

It is cleared from Ta
12 independent variables, 1
found to be positively a

related with entrepreneurial beh :
women. Those, were education, type of family,

size of family, landholding, dairy farming
experience, herd size, dairy income, social
participation, milk yield and infrastructural
experience. The calculated correlation
coefficient of these attributes was found
statistically highly significant at 1 per cent level

of probability.

This might be due to the fact that
these 10 characters were dependent upon
each other and the absence of any one of
them affects the whole system of dairy

. . GAU REg. e
farming business. Dairy ¢ 998 %
depends on these characters arming t (0

. Oty
|
y

This finding is in line wijt

Chari (1985).
Problems and Suggestion by the .
Qi

Problems faced by th
s e .
As stated in Table 4, the daj r;lal v
reported various problems in d“{o " .
Among these, the important Onz" far AV
milk price, costly management h?
i imals, unsui o
milch an suitable climate for 231 of

Q

bred cow, iIMProper oestros cycje , '8
technical know-how about breeding 'f'ack y
+ 1€edp

g

management and health care of milch ..
and loan procedure is too much tedigy aANimgj,
were rank first, second, third, fourth ﬁ%] Whicy
and seventh respectively. It is SUIrpris-' Sixt
note that none of the respondents hag ’f”g to
the problems like; far away artifa"C-Ed
insemination centre and non_aVa“ab”itlmal
veterinary service. This clearly reveals St’hof
artificial insemination and health care SeWic:l
provided by the Dudhsagar dairy and LC.DPS
were quite satisfactorily. T

TABLE 4
Problems faced by the dairy women.
' N =225
' Sr. No. Problems Number Per cent Rank v
a — %
L. Low milk price 220 97.78 i
2 High cost ol milch ammal [70 75.56 I
3. Costly manapemenl 215 95.56 1
4. Unsuitable climate lor cross bred cow 165 73.33 v
3: [improper ocstrus cycle 150 66.67 v
6. Lack of technical know how uabout breeding,
feeding. management and health care on 120 53.33 VI
mileh animals.
7. Low procedure is 100 much tedious 115 5111 VIl
8. Antiticial insecmination centre being for away. o B _
9. Non avatlability ol velerinary services. o _ 1":;,’/
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TABLE S
Suggesions from dairy women to overcome the problems experlenced by them In dalry
farming.
N =225
6',,. N Suggestions Ntmber Per cent Rank )
(" : : .
1. Loan should be provided to purchase milch animals, 205 91.11 il A
2. Milk price should be increased, 220 91.7% [
3. Improved sceds of lodder crops should be provided 195 86.67 v
4. Cattle leed should be provided at reasonable price 210 9333 1
3. Extension needs o be strengthened for animal
production activities. 150 66.67 VI
6. Training should be given to dairy women. 175 77.78 v
7. Technologies which are to be evolved by animal
scientists should be simple, practicable,
L economical and based on local resourees. 140 62.22 VI
/

Suggestion from the dairy women : As
evident from the data presented in Table 5
that, milk price should be increased was the
rnost important suggestion expressed by 97.78
per cent of the respondents and it occupied
first rank. Secondly, majority of the
respondents (93.33 per cent) suggested that
cattle feed should be provided at.reasonable
price. It secured second rank. About 91.11 per
cent of the respondents endorsed that loan
should be provided to purchase milch animals
and this suggestion occupied third rank. The

REFERENCES

Anonymous, 1994. Technology Generation Towards
Inercased Animal Productivity and Economie
vanability. Gujarat Agricultural university,
Anand.

suggestions such as providing improved seeds
of fodder crops was reported by about 86.67
per cent of the respondents and occupied
fourth rank.

From the above discussion, it can be
concluded that important suggestions point out
by the dairy women were milk price should
be increased. Cattle feed should be available
at reasonable price. Loan should be provided
for the purchase of milch animals and seeds
of improved varieties of fodder crops must be
provided.

Chani, A. P. 1985. A study of the managerial ability and
entreprencurial  behaviour of  farmers.
Unpublished Ph.D. Thesis, Marathawada
Agricultural  University, Parbhani (M.S.).
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A Test to Measure the Knowledge Level of Mango Orchard Growers
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ABSTRACT

Adoption of drip irrigation system is the only alternate to use irrigation water in agriculture
economicully, However, knowledge about drip irrigation system plays a crucial role for better understanding
and t‘fﬁl'il'l-lf utilization of the system. Hence, there is a great need to mcnsul."e the.knnwlcdge level about
drip irrigation system. But, the measurement of knowledge would be impossible without a standard test.
Keeping this in view, an effort was made to develop the test. The test developed could be used to measure
the knowledge level of mango orchard growers about drip irrigation system as well as at other places with

partial modifications,

INTRODUCTION

It is neccessary to economize the use
of water for agriculture to bring more area
under irrigation. This could be achieved by
introducing the advanced method of drip
irrigation. The Saurashtra region is considered
as a dry farming area, where the availability of
water for irrigation in wells is extremely scarce
and irregular. Therefore, the farmers of this
region have been attracted towards the
modern method of irrigation and they have
introduced drip irrigation system in their
mango orchards,

It is fact that the knowledge plays a
vital role in understandaing and utilizing the
technology more efficieptly. Keeping this in
view, a test to measure the knowledge level of

(Received on 29th Aug., 1997,

mango oichard growers about drip irrigation
system was constructed and standardized.

MATERIALS AND METHODS

(a) Item collection

The content of knowledge test
composed questions called items. Items were
collected by referring to the relevant literature
by consulting the scientists working in
agronomy, horticulture and farm engineering
department of College of Agriculture, Irrigation
Department of College of Agricultura
Engineering and Technology, Water
Management Project and from discussion with
the extension experts. The 47 items covering
all aspects of drip irrigation system wereé
collected to form an initial test battery to carry
out item analysis.

B

‘Present address : Technical Officer, Directorate of Exlension Educalion, GAU, Ahmedabad.
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(b) Item analysis

The method of item analysis used by
Jha and Singh (1970) was followed so as to
yield three kinds of indices viz., index of item
difficulty, index of item discrimination and
index of item validity.

The items collected were numbered
from 1 to 47 and administered to the 42
mango orchard growers selected randomy
from the study area, resembling the sample
farmers which were not included for the final
study. Each respondent was given the score
1 or O for the dichotomised response of
correct or incorrect and for yes or no answers,
respectively. Thus, the total score obtained by
an individual respondent on 47 items for
correct or yes answers was the knowledge
score. The scores obtained by 42 respondents
were arranged separately from highest to
lowest in magnitude.

These 42 respondents were divided
into six equal groups, each of seven and were

arranged in descending order of the total
scores obtained by them. Each group was
named as G1, G2, G3, G4, G5 and Gg
respectively. The range of scores obtained b;/
the respondents of six groups is as under -

Group — Score out of 47 Respondents
Gl 42 10 35 7
G2 351033 ?
G3 33 1o 31 7
G4 30 to 28 7
GS 27 to 26 7
G6 26 to 23 7

For the purpose of item analysis, the
middle two groups (G3 and G4) were
eliminated keeping four extreme groups with
high and low scores. The data pertaining to
the correct responses for all the items in

" respect of these four groups (G1, G2, G5

and G6) were tebu'ated for calsulating the
difficultly and discrimination indices. An
example of the calculation of the difficutty and
discrimination indices is presented below :

Difficulty (P) and discrimination (E 1/3) indices of the knowledge test items.

ltem no. Irequencies of correct answer Total Percentage E 1/3 R
in the ’ frequencies of respondents
initial S’ S, S, _ §, of correct giving correcl
list * answers answers (P)
(S, +S,+8,+ '
§,+8,+S,) |
- st
3 6 7 2 2 28 66.66 0.642
19 7 7 3 | 25 59.52 0.714
3 371
UO 5 4 1 0 16 38.09 9,3 ,
Where, v ‘
P ltem difficulty index N = total number of respondents in the item

E1/3 ; Item discrimination index

E18 = (S1 = S2) — (S5 = S6)
N/3

Where,

S1, S2, S5 and S6 are the frequencies of
correct answer in the group of G1, G2, Gb
and G6, respectively.

analysis sample = 42.

Substituting the values for item number
3 of the above table, value arrived at

E 1/3foritem No.3= (6+7)—(2+2)
= 0642

42/3
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Selection of items for the final format of
the knowledge test based on the following
criteria

1. Item difficulty index

The index of difficulty was worked out
as the percentage of the respondents
answering an item correctly. The usual
assumption in this item index of difficulty was
that the difficulty was linearly related to the
level of respondent's knowledge about DIS.
The item with 'P’ values ranging from 17 to 90
were considered for final selection of the
knowledge test battery.

2. Discrimination index

The second criteria for item selection
was the discrimination index indicated by E 1/3
values items. In the present study, the items
with E 1/3 values ranging from 0.21 to 0.79
were considered for final selection.

3. Biserial correlation

It is used for the test of item validation
when the criterion of validity is ranged as

GAU RES. J. 1998. 24 (1)

internal consistency, that is, the relationship of
total scora to a dichotomised response to any
given item. Keeping this in view, the Biserial
correlation for each of the items was
calculated with the help of formula suggested
by Guilford (1965). The significance of the
Biseriai correlalion lor each of the ilems was
calculated and tested by using the formyla
given by Guilford (1965). The items having
significant Biserial correlation at 0.05 leve| of
probability were retained in the final format of
the kwoledge test.

Representativeness of the test

Though the aforesaid criteria were the
main considerations for the final selection of
the knwoledge items, yet care was taken not
to eliminate the important aspects if any.

Thus, in light of the four criteria
described above, 18 items were finally
selected, which formed the actual (final)
format of the knowledge test and it has been
appended in Appendix-|.

Appendix — |
Final format for measuring knowledge level of mango orchard growers about drip

irrigation system :

Does the drip system keep soil moisture within the desired range for optimum plant growth ?

1.
2 Which type of soil is more suitable for drip irrigation ?
3. Why above mentioned type of soil is more suitable ?
4 |s the diip system useful for more saline water ?
5. Can plant nutrients be supplied along with irrigation water in DIS ?
£ Does DIS offer considerable flexibility in fertigation ?
7 |s application of soluble fertilizers easy in drip system ?
& Which gevice is useful in fertilizers application through DIS ?
9. Name the fertilizers which can be applied through DIS.
10. Does the fertilizers application through DIS seem beneficial over the traditional method ?
11, What could be the reason behind the failure of entire system ?
12. s therc any mechanical damage to drip system caused by rodents ?
13. W/hich care is required to prevent the damage caused by rodents to DIS ?
14. Is there any chemical treatment required for clogging of emitters ?
15. When DIS does not start, which steps do you follow ?
16. Do you know insecticides/pesticides/fungicides/nemalicides and weedicides may also be
applied through DIS 7
17. Do you know general repairing of the DIS 7

®

Name the chemicals commonly used for acid and chlorine treatment.
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(c) Reliability and validity of the
knowledge test :

To know the reliability of the knowledge
test developed, the “split-half method' was
employed. In this method, the 18 items were
divided into two equal halves, with 9 odd
numbered statements in one half and 9 even
numbered statements in the other. These
were administered to 20 respondents
separately who were neither previously
interviewed nor had a chance to come in the
final sample of the study. Thus, two sets of
knowledge scores were obtained for each of
the 20 respondents. The co-eii'~iant of
reliability between two sets of knowledge
scores was calculated by the Rulon’s formula
(Guilford, 1954), which was found to be highly
significant (r = 0.863). Therefore, the

knowledge test under study has been found to
be highly stable and dependable.

REFERENCES

Guiltord, I P. (1954). 'Psychometric  Methods',
TMII Ld., Tata Mcgraw 1ill Book Co. Ltd.,
New Delhi. I° 5397, ¢
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Psychology and Education', Mc-Graw Hill
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The Biserial correlation (r bis) was
considered as a measure of test item validity.
Highly significant Biserial correlation co-
efficient (r,,) proved the construct validity of
the items included in the knowledge test
battery.

RESULTS AND DISCUSSION

The test consisted of 18 items
concerning drip irrigation system, the
respondents would ask to answer in
dichotomised categories, that is, correct or
incorrect, yes or no or they would ask to
answer some direct questions specifically. The
correct answers would be tick-marked. The
total number of tick-marked items would take
as the knowledge score optained by an
individual respondent. The knowledge score
would be calculated as sum of the scores of
correct responses.

Jha, P. N and Singh,, K. N. (1970). A test lo measure
[armers' knowledge about high yielding variety
programme, [ntepdiscipline T (1) : 65-78.
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Genotype x Environment Interaction and Stability Analysis in
Pearl Millet (Penniselum americanuim L.)
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ABSTRACT

The penotype x environment interaction and stability parametet
millet screcned under four weed management treatinents (created env

N. M. Patel and A. N. Khokhar

385 506

s were studied for 9 genotypes of peari
ironments) during the kharif seasons of

the vears 1991, 1992 and 1993 at GAU, Anand and significant G x E interaction for yield and its attributes

were revealed. Differential response of genotype to environment was

observed in individual year as well as in

pooled analysis for vield and its attributes. The mean grain yield and two stability parameters viz,, regression
cocfficient (bi) and deviation from regression (83d) were obtained to access the superior genotype. An ideal
genotype is one that combines high yicld, unit regression and least deviation from regression. Genotype GHB
229 was noticed high yielding and stable in “no weeding' and "hand weeding' environments whereas MH 179

appeared high yielding and stable under herbicide applications.

INTRODUCTION

The genotype x environment interaction
is of great importance to plant breeder when
he is testing genotypes over a series of
environments (viz., seasons, years, locations
and artificially created environments) for
developing improved varieties/hybrids. The
presence of such G x E interactions causing
problem in ordering and relative ranking of the
genotypes when tested under varying
environments. An ideal genotype is one that
combines high yield and stability in
performance (Eberhart and Russel, 1966). The
literature on stability analysis for comparing
genoypes of various crops tested over space
and time is available in plenty. But such
information is not available very specifically for

(Received on 10th Febru., 1997,

genotypes of any crop tested under varying
weed management aspects. The present
study, therefore, was undertaken to ascertain
whether the different genotypes of pearl millet |
differ in their response to environments
created artificially through weed management
treatments.

MATERIALS AND METHODS

An experiment was conducted on pear!
millet (Pennisetum americanum L.) at Weed
Control Research Project, GAU, Anand during
kharif season of the years 1991, 1992 and
1993. The trial was laid out in split plot design
with four replications. Four weed management
treatments viz., unweeded (E1), hand weeding
(E2), atrazine @ 0.75 kg. a.i./ha. (E3) and
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atrazine 1.25 kg. a.i. kg/ha (E4) were
relegated to main plot which were considered
as four created environments and nine pearl
millet hybrids/varieties (hereafter referred to as
genotypes) viz., GHB 227 (G1), GHB 30 (G2),
GHB 32 (G3), GHB 181 (G4), GHB 183 (G5),
GHB 184 (G6), GHB 229 (G7), MH 179 (GB)
and B.K. 560 (G9) to sub plot. The genotypes
were sown in the first week of July every year,
the seed rate being 4.00 kg/ha. Atrazine
herbicide was applied as pre-emergence
treatment next day after seeding.

The net plot size comprised three rows
each of 5 m. length, the intra and inter row
spacings were 10 cm and 45 cm respuctively.
All recommended agronomic practices in

TABLE 1

vogue were followed throughout the crop
season. Every year observations were
recorded on plant stand, plant height (cm),
earhead length (cm), weed counts, grain yield
(kg/plot) and straw yield (kg/plot). The
statistical model proposed by Prabhakaran
and Jain (1984) was employed for genotype
X environment interaction analysis. The
stability parameters were obtained as outlined
by Eberhart and Russell (1966).

RESULTS AND DISCUSSION

The data generated through this
investigation for all the characters were
analysed for invididual year as well as pooled
over years and are presented in Table 1 and
Table 2 respectively.

Year-wise test of significance for genotype (G), environments (E) and G x E interaction

effects. :

, _\

1990 1991 1992

Characters

L G L GxE G E GxE G E GxE )
'8 N
Plant stand £ NS NS *E ¥ ' e NS NS
Plant height *x NS . ¥ % % - NS z
Earhead length ~ ** NS ¥ by NS ¥ e NS '

Grain yield *% % * *% % *% % ** %

D[Y f(}ddcf \'lcld % % L E2 k¥ *k % *% 2

Weed counts NS b NS N ¥ NS NS e NS

\ : 5
Legend : * = Significant at 0.05 probability level.

** = Signilicant at 0.01 probability level.
NS.= Not Significant.

TABLE 2
Test of significance based on pooled analysis for different characters.

@rmctw-s ¥ E YxE G YxG GxE YxGxE )
(; \
Plant stand s NS NS NS oo NS NS -

Plant height %% * NS L L L NS

Carhead length ~ -k * NS *x " ok NS

Grain yield *% Kk, NS % o ke ok NS

Dry fodder vield *% k¥ NS £k * % NS

Weed counts *x P NS ' NS . NS .

Legend i # =

% _

Significant at 0.05 probability level.
Significant at 0.01 probability level.
NS = Net Sigiificant.
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The results (Table 1) revealed that the
differences in performances due to genotypes
were significant for all the characters except
weed counts in all the years. The variation
due to environments (weed management
treatments) was significant for grain yield,
straw yield and weed counts in all the years.
However, G x E interaction significantly
influenced with all the characters except weed
counts.

Pooled analysis (Table 2) showed that
genotype. environment and G x E interaction
significantly influenced that genotypes and
envircnments were not independent in causing
variation for all the attributes. Thus the
presence of G x E interaction signified for the
present study. The existence of G x E
interaction (under artificial created
environments) was reported in peral millet by
Singh and Murty (1974); Machanda and
Mehta (1980); Pethani and Kapoor (1985) and
Das et al. (1985). The presence of such
interaction creating difficulties in demostrating
significant superiority of any genotype. Hence

GAU RES. J. 1998. 24 (1)

stability was carried out using yield dats
only.

The mean grain yield and two stability
parameters regressic;n coefficient (bi) an
deviation from regression (S) of nine genotype
tested under four environments (weed
management treatments) pooled over three
years are given in Table 3. The results (Table
3) showed that mean of genotypes rangec:
from 1.86 kg (G3) 10 3.03 kg (G7) with grane
mean 2.38 kg for E1; the difference beina
significant. For E2 it varied from 2.42 kq ((33?
to 3.54 kg (G7) with ground mean 2.94 kg th:
difference being significant. In case of ég :t
varied from 2.01 kg (G1 to 3.10 kg (G8) with
overall mean 2.56 kg with significant difference
and 1.27 kg (G1) to 2.79 kg (G8) with generaj
mean 2.03 kg under E4 and the difference
was significant. The pooled mean over four
environments ranged from 2.4 kg (G3) to 3.15
kg (G7) with grand mean 2.48 kg, the mean
difference being significant. The regression
coefficient (bi) varied from 0.62 (G3) to 1.24
(G1) while mean square deviation (S2d) varied
from -0.23 (G8) to 0.28 (G1). The stable

TABLE 3
Average grain yield and stability parameters for nine genotypes tested under four
environments. '
S Enviromments Average bi Std Y
Cienolpes
L £l E2 [3 E4 |
_J
(i 218 2.30 201 1.27 2.07 1.24* 0.28% A
G2 221 2.93 242 2.09 241 1.15 022+ '.
G3 1.86 242 2.02 1.85 2.04 0.62* 0.02 |
G 2.64 3.49 2.87 244 2.85 1.04 0.02
G5 247 2.81 2.64 1.92 246 1.34* 0.04 '
G6 2.50 2.97 2.80 2.40. 2.67 0.52 -0.06
G7 303 3.54 259 1.88 276 1.01 0.62
G8 253 3.04 3.10 2.79 2.86 1.10 -0.23
GY 1.96 247 255 .63 2.15 1.04 0.20*
[Average 237 2 94 256 203 248 - — =3
C.D. 005 0.606 041 0.56 0.68 0.46 - -
kl_,ugcnd o % Signilicant at 0 05 probability level.
B
4
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TABLE 4
Environment-wise mean grain yleld and stabllity parameters for nine genotypes.
4 El E2 ™\
Genolype = T R =
i i Sd Yi ; ;

L ! bi S p
Gl 2.18 . 1.43 (. [y 2.80 1.04** 0.90** )
G2 221 1.64* -0.03 293 0.78*+ 0.09*
G3 1.86 0.54* -0.05 242 0.31* 0.09*
G4 2,63 1.02 -0.03 3.49 1.00 © 001
G5 247 0.91 0.38%* 2.81 0.58 -0.02
G6 2.50 -0.23 0.03 297 0.84 -0.04
G7 3.03 0.91 -0.02 3.54 0.94 -0.11
G8 253 1.31* 0.62** 3.04 1.16** -0.41*
G9 1.96 1.07 0.49** 247 2.35%% -0.05
Mean 237 2.94
C.D. 0.05 0.66 041
. J
i E3 E4 A
Genotype
4 - . b §id ni bi S )
g 1
Gl 2.0l 1.19* 0.05** 1.27 0.78 0.62%*
G2 242 ~1.80* -0.01 2.09 1.69* 0.07*

3 2.02 0.16 -0.03 1.85 0.82 0.20%*
G4 2.87 1.09 -0.08 244 1.02 -0.04
G5 2.64 1.26* 0.20%* 1.92 1.02 -0.03
G6 2.80 091 -0.03 2.40 0.54* 0.32%*
G7 . 2.59 0.57%! -0.01 1.88 0.71 - 0.07
G8 3.10 1.06 -0.01 2.79 1.04 -0.04
G9 2.55- 0.76 -0.03 1.63 0.96 -0.05
Mean 256 2.03

.D.o. 0. 0.68
(C: D- 0.05 56 y

Legend :°* Significant at 0.05 probability level.
*¥* Signilicant at 0.01 probability level.

genotype is one that combines high yield and
stability in performance. For this investigation
genotypes G4 (GHB 181), G7 (GHB 229) and

G8 (MH 179) showed high grain yield, -

regression coefficient near unity and lower
deviation from regression. Hence were
considered as stable genotypes. Among which
G4 and G8 were suited to better environments

(bi > 1) while G7 exibited suitability under poor
environments.

Environment-wise stability analysis was
carried out to screen environment specific
genotype using grain yield data pooled over
three years showed significant differences
among genotypes (Table 4). The mean grain
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yield and two stability parameters (bi and Sd)
obtained for four environments (weed
management treatments) revealed that
genotype G7 (GHB 229) was found stable
under E1 (no weeding) and E2 (hand
weeding) while genotype G8 (MH 179)
exibited superiority in E3 and E4 (herbicnde
application) environments. \

Use of herbicide for controlling weed is
a labour saving practice. However, its
application requires great care and finance.
Herbicide causes pollution problems also. Due
to industrialization in the country, farmers are
facing acute shortage of labour for agriculture.
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This problem could be solved partly if
genotype tolerance to weedy conditions are
developed.

Thus results leads to the conclusjon
that 'like no tillage’ (cost saving agronomic
practice) ‘no weeding and no herbicide
application’ in pearl millet could be advocated
as cost saving practice without affecting yield
potential, if genotypes like GHB 229 are
developed and made available to the farmers.
This practice takes care of pollution problem
due to herbicide use also.
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ABSTRACT

" An uniformity trial on Lowker variety of potato was conducted at the College Agronomy
Farm, B. A. College of Agriculture, Gujarat Agricultural University, Anand, to work out optimum size
and shape of the plot and block using maximum curvature method and Fairfield Smith's variance method.
The variability as judged by coefficient of variation per unit area (C.V.) decreased with the increase in plot
size. The optimum plot (net) size obtained was 7.2 sq. m. covering 16 rows (45 cm. apart) each of one meter
length for ficld experiments on potato but, for conveniency of agronomicai operations, 8 rows each of two
meter length (7.2 sq. m.) could be taken as net plot.

INTRODUCTION

' For efficient planning of field
experiment, choice of suitable size and shape
of plot is one of the important factors. The
optimum plot size depends on the nature of
experimental material, soil variability, kind of
crop, number of treatments per block and the
cost of various operations. The knowledge of
soil variability which could be evaluated
through uniformity trial, helps in determining
the optimum size and shape of plot.

The potato (Solanum tuberosum L.) is
the most popular vegetable crop grown
throughout the world. In Gujarat. Kheda
district ranks the first in terms of area and
Production. In India Sardana et al. (1967),
Bist et al. (1975) and Sharma (1991)
¢onducted uniformity trials on potato.

(Received on 2nd May, 1997)

However, such information is not available for
potato crop grown on sandy loam soils of
Middle Guijarat. Therefore, the uniformity trial
on potato (variety Lowker) was conducted at
the College Agronomy Farm, B. A. College of

- Agriculture, Gujarat Agricultural University,
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Anand during winter season of the year 1992
with a view to determine optimum size and
shape of the plot and block for field
experimentation on potato.

MATERIALS AND METHODS

An uniformity trial was conducted on
potato, with inter and intra-row spacings of 45
and 15 cm. respectively. The net experimental
area had a dimention of 43.2 m x 24 m (i.e.
96 rows each having 24 m length). The other
crop cultivation practices in vogue on the
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farm were followed. The potato tuber yield
data recorded for 1152 basic units each
having a dimention of 0.9 m x 1.0 m (i.e. 2
rows each of 1 m length). Two methods viz.,
maximum curvature method (Federer,1955)
and Fairfield Smith’s method (Smith, 1938)
were employed to determine optimum plot
size for field experimentation on potato.

RESULTS AND DISCUSSION

The results presented in Table 1
revealed that maximum coefficient of variation

TABLE 1

GAU RES. J. 1998, 24 (7.

(33.86 %) was observed in the smallest sized
plot i.e. one unit (0.90 sq. m.), and it
decreased with the increase in plot size upto
64 units size (12.84%). Sardana et al. (19g
Bist et al. (1975), Jaggard (1975) and Sethj f
al. (1989) also reported similar trenq, The
decrease in C.V. was not proportional to the
increase in plot size beyond 6 unitg plot
(Fig.1). Therefore, 6 units size could be taken
as point of maximum curvature and g Uhits
size plot i.e. just adjacent to 6 unitsg size
appeared to be optimum plot (net) sjze fo:;
field experiments on potato crop.

Coefficient of variation per unit size in per cent for potato tuber yield.

-

rPfol © Size Coefficient Average Difference Per unit
and shape . of variation Jor inC. V. decrease
\> w L (%) plot size # nC Vv
7 .
l | 1 33.86 33.86 — ’ - j
2 2 : 27.93 27.77 6.09 6.09
2 | 2 27.61
3 3 1 25.14 25.26 251 g
3 1 3 25.39 . -
4 4 1 23.36 23.64 1.62 1.62
4 2 2 2349 '
4 1 4 24.08
6 6 1 21:72 21.93 1.71 0.86
6 3 2 21.89
6 2 3 21.68
6 1 6 22.45
|8 8 | 19.40 20.48 1.45 0.72
| g 4 2 20.73
3 2 4 20.85
8 1 8 20.92
12 12 1 19.08 19.60 088 022
12 6 2 19.69
12 4 3 19.30
12 3 4 19.74
12 2 6 19.80
12 1 12 20,01 o
16 16 ] 13.71 17.11 2.49 0.62
16 8 2 17.61
16 4 4 18.80
16 2 8 18.32 J
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;_ G 2. 3. 4. 3. 6. 7. )
J [— N\
|18 6 3 18.49 18.68 -1.57 -0.79

18 3 6 18.86

2% 2% 1 16.41 17.39 129 0.22

24 12 2 17.55

2% 3 3 16.48

2 6 4 18.06

2% 4 6 18.03 ;

2 3 8 17.52 |

24 . 12 17.97

24 1 24 17.11

3 16 2 12.25 15.05 » 2.34 0.29

32 8 q 16.18

ki 4 8 16.72

36 12 3 16.81 17.19 2.14 0.54

36 6 6° 17.39

36 3 12 17.34

48 48 1 4.95 13.99 3.20 0.27

48 % 2 15.43

48 16 3 11.23

48 12 4 16.43

48 8 6 15.64

48 6 8 16.15

48 4 12 16.82

48 2 24 15.28

64 16 4 11.07 12.84 115 0.07

64 g 8 " 14,60

yp 24 3 14.89 15.42 -2.58 -0.32

7 12 6 16.14

n 6 12 16.27

& 3 24 14.40 J

* U =Basic units; W = Width and L = Length # of consicutive values given in Col. 5.

C. v
C. v

InC. V.

n

The trend in C.V. ex
transformed data was as under :

23.72
29.05

3.095

0.25 x + 0.0012 x?

3.74 In x
0.0067 x

(R = 0.83)
(R? = 0.96)
(R? = 0.82)

pressed in equation form using original data as well as log
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C V(%)
40
35 - —— Observed value
X
B —t— Y=20.05 - 3.74 In X
3o 4%
25
20
15 - \\l
— -—
10 -
m -
o T N ! i
() 20 _ 40 80

Plot size (%)

Fig. 1 : Coefficient of variation for different sized plots.
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The regression of coefficient of
variation on the plot size (x) indicated that the
efficiency of prediction of C. V. was high when
the variable x was transformed to log scale
(Rt = 0.96). The quadratic prediction equation
based on original data accounted for 83 per

cent of variation.

The rate of reduction in C. V. was
more with the increase in width of the plot (i.e.
number of rows) than that with the increase in
length of the plot (Table 1). In fact such plots
are long and narrow plots. The results thus
revealed that long and narrow plots covering
more number of rows (rather than length of
rows) should be preferred for field experiments
on potato. The per unit decrease in C. V. for
different plot sizes estimated from the
differences between C. V. of the consecutive
points indicated that the effective decrease in
C. V. due to increase in plot size was upto 8
units sized plot. The graphical presentation of
C. V. (Figure 1) also revealed similar trend.
Therefore, 8 units size i.e. 7.20 sq. m. size
was considered as an optimum plot size.
Sardana et al. (1967) obtained a
corresponding area of 8.40 sq. m. for potato
in plains while Bist et al. (1975) obtained 5.58
sq. m. for potato in hills.

Among a!l combinations of 8 units plot,
(8 x 1), a plot of 7.2 m x 1 m had minimum
coefficient of variation per unit area (19.4%).
Therefore, it was concluded that a plot of
7.20 m x 1 m (a plot of 16 rows each of one
meter length) was optimum. These findings
are in agreement with those reported by
Sardana et al. (1967) and Bist et al. (1975).
Keeping in view the above results as
.well as practical difficulties for carrying out
the agricultural operations, the plot having
dimentions 2 m x 3.6 mie. 8 rows each
of two meter length could be used instead
of the plot having dimention of 1 m x
7.20 'm. This shape had little higher C.V.
(20.73%) than that for 1 m x 7.20 m shape
(19.4%).
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In the varying cost ratio K /K, i.e. the

ratio of cost proportional to the number of

plots required per treatment to the cost

proportional to the total area per treatment,

and soil heterogeneity index, 'b’, were

considered for estimating optimum plot sjze
(Table 2).

TABLE 2

Optimum plot size In units under varying
cost considerations,

4 K:

L b’ 30% 40% 50%7
4 ' N\
0.30 1.00 0.64 0.43
0.40 1.56 1.00 0.67
041 1.60 1.03 0.68
0.50 233 1.50 1.00
0.60 3.50 2.25 1.50
\ J

The results (Table 2) revealed that the
plot size increased with the increase in the
cost ratio i.e. K /K,. For b’ = 0.41 the plot size
varied from 0.68 to 1.60 units for the K,
ranging from 50 to 30 per cent. Generally K,
varies between 30 to 50 per cent. For a given
cost K,, plot size increased with the increase
in soil heterogeneity. These results are akin to
those reported by Sardana et. al. (1967), Bist
et al. (1975) and Sharma (1991).

The optimum plot size obtained by the
Smith’s variance method is very small and
inconvenient for laying out the field trials. Thus
the plot of size 7.20 sq. m. as obtained from
the Maximum Curvature method, covering 16
rows (45 cm. apart) each of one meter length
should be considered as a optimum (net) plot
size for field experimentation on potato. [For
conveniency of agronomical operations, 8
rows each of two meter length (7.20 sq. m.)
can be taken as net plot].
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ABSTRACT

- With a view to study the trend of groundnut productivity due to various fertilizer treatments under
intensive cropping system, the yield data were collected from a long term experiment conducted at Gujarat
Agricultural University, Junagadh Campus, Junagadh. The use of moving average values reduced the
seasonal/irregular fluctuations in the data effectively and gave better fit as compared to that of original
set of data. For groundnut crop, third degree polynomial equation (X 0.5 as base) expressed the trend
for all the treatments. The initial decline, followed by a rapid increase upto the point of maxima was the
characteristic of the best fitted equation. Comparative picture which emerged from the trend in
productivity of groundnut crop showed that for majority of the treatments, the productivity declined after
6 point of time. The average rate of change from the point of minima to maxima and maxima to the end
point was the highest in the case of direct effect of FYM (FYM1) treatment.

INTRODUCTION

Long term field experiments help in
studying the changes in the productivity of the
soil over the time along with direct, residual
and cumulative effects of fertilizer application.
In all the long term experiments, time is a
quantitative factor, hence a common practice
is to partition time into components associated
with orthogonal polynomials (Gomez and
Gomez, 1984). In most of the cases, a simple
linear trend either positive or negative may be
sufficient to describe a long term trend.
However, in the case where, the yield
fluctuates substantially over the time, the trend
may not be easily described. The method of
adjustment of such fluctuations in statistical
analysis can be studied using time series
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(Received on 2nd May, 1997)

analysis. Keeping this in view, an attempt has
been made in the present study to examine
the trend in yield due to various fertilizer
treatments in groundnut crop under intensive
cropping system of groundnut-wheat-sorghur
(fodder) in medium black soil of Junagac
(Gujarat).

MATERIALS AND METHODS

The data for the present study were
collected from a long term experiment
conducted by the Department of Agricultural
Chemistry in collaboration with the Department
of Agronomy, Gujarat Agricuttural University, at
Junagadh for the period 1979 to 1992. The
treatments tried on the crop were :
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. Application of FYM @ 25 t/ha to kharif crops every third year starting from thin

. Half dose of nitrogen as recommended for the crop under irrigated conditions
. Half dose of N and P as recommended for the crop under irrigated conditione

. Half dose of N and P as recommended for the crop under irrigated conditior, with

GAU RES. J. 1998, 7, d

. Application of FYM @ 25 t/ha to the kharif crops every third year, starting ¢,

(1) Control : No nutrient (organic or inorganic) application.
(2) FYM1 : Application of FYM @ 25 t/ha every third year starting from first year of
experimentation to the kharif crops only.
(3) FYym2
second year of experiments.
(4) FYM3
year of experimentation.
(5) N50
(6) NP50
(7) NPKS50
K application.
(8) N100  : Full dose of N as recommended for the crop under irrigated conditions.
() NP100

(10) NPK100 :

(11) NsPs
(12) NsPsKs :

- Fuil dose of N and P as recommended for the crop under irrigated conditions

Full dose of N and P as recommended for the crop under irrigated conditions
with K application.

. Application of N and P as per the initial soil test values.

Application of N, P and K as per initial soil test value.

Methods of Analysis

In order to explore the possibility of
identifying the trend equations for various
treatments over the period of time, 24 different
equations (Table 1) were tried using curve

TABLE 1
List of equations.

fitting approach i.e. by fitting differen:
equations (i) using original treatment mear
and (ii) using three years moving average so
as to partly take care of the inter year
fluctuation due to climatic, differences.

Bq. No: Form of equation Equation name

>~
| Y=A+B*X Straight line
2 Y-B*X Line through origin
3 Y -A+B*X".5+C*X 2nd deg. poly. with x *.5 as base
4 Y =A+B/X"5+C/X 2nd deg. poly. with 1/X".5 as base
5 Y=A-B*X+C/X Linear and reciprocal
6 Y=A+B/X Hyperbola
7 Y=Xi(A*X+B) Reciprocal hyperbola
8 Y -AtB3*X 5+ CX +D* X" 1.5 3rd deg. poly. with x~.5 as base
9 Y=A+B'X+C/X"2 2ud order hyperbola

L 10 Y=ATB*X+C*X "2 Parabola
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{—

3
>
11 Y=A+B*X4 C/X"2 Mod. parabola
12 Y -A+B*X+C*X"2+D*X"3 3rd deg. polynomial
13 Y=A+13/X+C/ X2 + D/X"3 Reciprocal 3rd deg. polynomial
14 Y=A+B/X*5+C/X+D/X"1.5 3rd deg. poly. with 1/X".5 as base
15 V=ATXE Power function
16 Y=A*B*X Mod. power function
% Y-B* (17X) Root function
18 Y=A*X" (B*X) Super geometric
19 Y=A*X" (B/X) Mod. geometric
20 Y=A*" (B*X) Exponential
21 Y-A*c  (B/X) Mod. exponential
22 Y=A+B* In (X) Logarithmic
23 Y=U[A+B* In (X)] Reciprocal logarithmic
K24 Y=A*R"X*X"C Hoerl function _)

e

Using original treatment means the
respective equations for each of the treatment
for various crops were fitted and the best
fitted equation was identified as the one
having the highest adjusted coefficient of
determination (R?). The adjusted R? was
calculated as :

n-1
RR=1-— (1-R) .
n-p
n = number of years
p = number of regressors
R?= unadjusted coefficient of

determination.

In the second approach, taking first
year of the experiment as the base year, three
years moving average values of the original
treatment means were obtained and using
these values the best fitted equation was
identified from the equations tried for each
treatment of the crops under study. The
regression coefficients for the fitted equations
were tested for their significance using 't' test.

_ After identifying the best approach for
fitting the trend equation, the best fitted
equations were used to study the trends in

yield due to various treatments over the of
time. The points of maxima and minima and

"minima were estimated as given by Arya and

Lardner, (1979).

Let Y = f (x) then,
for the point of maxima :

dy d?y
=0 —— <0
dx dx
for the point of maxima :
dy d%y
=0 —>0
dx dx

The average rate of change between
the two points (initial to minima/maxima,
minima to maxima, maxima to last points) was
calculated as :

Ym - Yn
Average rate of change =
m-n
Where,

Ym = expected productivity at time point m
Yn = expected productivity at time point n
(m —n) = difference between two time points.
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- of time was calculated using the best fitted
. equation for different treatments for the period

under study. Using these expected values the
productivity trend over the period of time
under various treatments was also examined
using graphical approach.

RESULTS AND DISCUSSION

The trend equations fitted through both
the methods are presented in Table 2. The
results indicated that the use of moving
average values reduced the irregular
fluctuations in the data remarkably and gave
better fit (adjusted R?) as campared to original
treatmgnt mean equations. /

Trend In yield corresponding to various
treatments

For all the treatments in case of
groundnut, the trend in yield due to various
treatments was measured by third degree
Polynomial equation with x A 0.5 as base.

77
 TABLE 3
- Best fitted equatlons for different treatments In groundnut.
r]”;:armem Equation Cocfficients )
>__ A B ¢ D R? <
Control  Y=A+BX"35 + CX + DX~ 1.5 447561  -7922.07* 4694.33* -840.15* 86
JFYM 1 Y=A+BX"5 + CX + DXA 1.5 636585  -12419.26 8374 .84 -1674.99* 89
FYM2  Y=A+BX"5 +CX +DX" 15 4649.92  -8840.38 S851.73*  -1156.97* 90
FYM3 Y=A+BX"5+CX=DX"15 390576  -7696.00 4846.88* -950.57* 89
NS0 Y=A+BXA5 + CX + DXA 1.5 546839  -9545.95% 5509.63* -967.44* 87
NP50 Y=A+BX"5 + CX + DX" 1.5 515143  -9006.60* 5259.41* -934.46* 84
NPK50  Y=A+BX"5 + CX + DX" 1.5 752571 -13379.10* 8004.30* -1445.53* 86
N100 Y=A+BX"5 + CX +DX" 1.5 483720  -8484.09* 4953.78* -877.07* 83
NP100  Y=A+BX"5+ CX +DX"1.5 581378  -10152.68* 5825.57* -1020.85* 84
NPKI00 Y=A+BX"5+CX +DX"1.5 794203  -14258.77* 8564.34* -1551.72® 85
NsPs Y=A+BX"5 4 CX + DX* 1.5 551457  -9523.48* 5495.68* -963.15* 8l
‘ \NsPsKs % Y=A+BX"5 + CX + DX* 1.5 6759.14  -12210.38* 7483.47* ‘-1372.09f 85 A
* Significant at 5 % level.
Expected response at different points ~ Control

The results presented in Table 4 and -

- depicted in Figure 1 indicated an increase in
productivity at the average rate of 147.03 kg

preceded by a decline in the productivity in the
early stage of experimentation. Diminishing
productivity was observed after reaching the
maxima at 5.92 point of time.

FYM1 '
The results (Table 4 and Figure 2)
indicated that, average decline of 371.07 kg in
the productivity during early stage was
followed by increasing productivity at the

average rate of 300.19 kg up to the point of
maxima (5.81). _

FYM2

A persual of Table 4 and Figure 2
indicated declining trend in the productivity (at
the average rate of 273.16 kg) in the early
stage. There was an increasing trend at the
rate of 194.40 kg up to 5.84 point of time
(maxima), followed by continuous decline in
the productivity at the average rate of 274.87
kg during the period under study. )
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Trends of crop productivity in different treatments
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VAISHNAV AND DIXIT : TRENDS OF GROUNDNUT PRODUCTIVITY 81

FYM3

Table 4 indicated a decrease in the
productivity in early phase of experimentation
(average rate of 235.23 kg), followed by
increasing productivity at the average rate of
155.60 kg. However, after attaining the point
of maxima at 5.90, a continuous decline in the
productivity at the average rate of 217.17 kg
was observed.

Nitrogen (N 50 and N 100)

The regults (Table 4 and Figure 3 and
4) revealed that there was an initial decline at
the average rate of 281.99 and 241.62 kg for
the lower and higher level of nitrogen,
- respectivety. This decline was followed by
increase in the productivity at the average rate
of 160.38 and 149.16 kg, respectively.

Phosphorus in presence of Nitrogen (NP
50, NP 100 and NsPs)

The results furnished in Table 4 and
.depicted in Figures 5, 6 and 7 indicated an

initial decline in the productivity in case of all
the three treatments of N and P combinations.
These initial declines were followed by the
increase at the average rate of 171.98 kg
(NP50), 162.74 kg (NP100) and 162.85 kg
(NsPs) up to the point of maxima.

Potash In presence of Nitrogen and
Phosphorus (NPK50, NPK 100 and
NsPsKs)

The results presented in Table 4 and
Figures 8, 9 and 10 indicated that for various
levels of NPK, the declining trend in the
productivity at different rates was observed
during the initial period of experimentation.
The maximum average rate of increase in the
productivity up to the point of maxima was
observed in case of NPK100 (274.36 kg),
followed by NsPsKs (255.72 kg) and NPK50
(251.92 kg).
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Thus, the results of the present study
revealed that for groundnut crop, use of
moving average reduced the irregular
fluctuations in the data effectively and gave
better fit as compared to that of original set of
data. >

Further, for the groundnut crop which
requires quite low level of nutrients, a single
form of the equation expressed the trend for
all the treatments. However, regression
coefficients (linear, quadratic and cubic) i.e.
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rate of change, showed variation. The initiaj
decline, followed by a rapid increase was the
characteristic of this fitted equation. The
decline in the productivity of the crop wasg
noticed for most of the treatments after 5 to g
points of time. The average rate of change
from the point of minima to maxima and
maxima to minima to the end point was the
highest in case of direct effect of Fypm
application for the period under study.

vaishnav, P. R. and S. K. Dixit, 1994, An Empirical
Investigation for Trentls of Crop Productivity in
Long Term Experiment. - unpublished Ph.D.
thesis, submitted to the Gujarat Agricultyral
University, S. K. Nagar.
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Short Communications

Response of Summer Groundnut
(Arachis hypogaea L.) Var GG-2 to Soil
Amendments, Biological and Chemical

Source of Nitrogen and Phosphorus

Under South Gujarat Condition

J. B. Vaghamshi, H. C. Patel and J. C. Patel

Department of Agronomy, N. M, College of
Agriculture, GAU, Navsari Campus, Navsari

A field experiment was conducted
during summer season of 1993 at College
Farm, Gujarat Agricultural University, Navsari
Campus with twenty seven treatment
combinations consisting of three levels each
of soil amendments (0, FYM @ 10 t/ha,
Gypsum @ 1 t/ha), biological and chemical
source of nitrogen (0, rhizobium inoculation
only and N @ 25 kg/ha) and phosphorus (0,
phosphobacteria inoculation and P,0, @ 50
kg/ha) accomodated in a 3° factorial partial
confounding in Randomized Complete Block
Design with two replications. A bunch
groundnut GG-2 was sown on February, 5 and
harvested on June, 22. The soil of the
Experimental plot was clayey in texture having
higher water holding capacity, deficient in
nitrogen (0.050 per cent), medium in available
Phophorus (30 kg/ha) and sufficient in
available potash (372 kg/ha) with pH 7.7.

The growth of crop measured In terms
of plant height, number of primary branches/
Plant and dry matter production was affected

by soil amendments (Table 1). All these
growth attributes ultimately reflected in
increased yield of haulm by the gypsum @ 1
t/ha followed by FYM @ 10 t/ha. The number
of pods/plant was also significantly affected by
the soil amendments. Comparatively higher
number of pods/plant were recorded with
gypsum followed by FYM over control. The
maximum pod yield of 22.25 g/ha was
recorded with gypsum (@ 1 t/ha) followed by
FYM (@ 10 t/ha) over control. These findings
are in accordance with those recorded by
Sridhar et al., (1985) and Mehta (1993).

Most of the growth chatacters like plant
height (cm.), number of primary branches/
plant and dry matter production were
significantly increased by N (25 kg/ha)
application over control. These resulted into
the highest haulm yield of 49.91 g/ha with 25
kg N/ha. In case of rhizobium inoculation,
growth characters and haulm yield increased
but remained statistically at par with control,
various yield attributes like number of pods/
plant and total number of pods/plant were
significantly affected by nitrogen (@ 25 kg/ha)
application followed by rhizobium inoculation.
Consequently maximum pod yield (22.65 g/ha)
was recorded with 25 kg N/ha followed by
rhizobium inoculation (21.20 g/ha) over control
(20.40 g/ha). These findings @are in
conformation with those reported by Patel and

 Patel (1987) and Patel ot al, (1994).
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Growth characters like plant height and
dry matter production/plant were increased
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WAGHAMSII ET AL. : RESPONSE OF SUMMER GROUNDNUT 85

significantly with phosphorus application. As a
result, the highest haulm yield of 48.99 g/ha
was recorded with 50 kg P,0,/ha. In case of
phosphobacteria inoculation, there were
improvement in growth characters and
ultimately haulm yield but did not reach up to
the level of significance. Various yield
attributes such as developed pods and total
number of pods/plant were significantly
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followed by phosphobacteria inoculation.
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Effect of Drip Irrigation on Yield and
Water Expense Efficiency of
Castor (Ricinus communis L.)

B. D. Patel, G. L. Maliwal, N. P: Dudhatra, R. R.
Kaswala, P. U. Patel, S. Raman aird M. L. Patel

Narmada Irrigation Research Project, Gujarat
Agricultural University, Khandha (Handod 391 240)

. Proper management of critical inputs
like water can overcome the productivity
f.‘.onstraints to a great extent if high frequency
irrigation systems are used. An attempt has,
therefore been made to study the effect of
drip irrigation on the yield and water expense
efficiency in castor.

The experiment was conducted at
Narmada Irrigation Research Project,
Khandha, Gujarat during 1992-93 to 1995-96
‘except 1994-95 on castor GCH-4 in Typic
chromustert soil. The treatments were flood
irrigation of 80 mm depth and fractions of pan
evaporation i.e. 0.2, 0.4, 0.6 and 0.8 through
drip on alternate day. Basal dose of 40-40-0
kg/ha N, P,0, and K,O were applied as
per recommendation. Nitrogen was applied
in two splits. The crop was sown during
second to third week of August and harvested
in last week of January every year. The
water expense efficiency was computed as
yield divided by total water (mm) applied

include effective rainfall received during crop-

season. The soil characteristics were pH 7.1,

86

EC, ' dsm’, total N 0.033%, Olsen’s p 0
19.4 kg/ha and available K,O 1206 kgxha‘
During cropping season of 1992-93, 1993_94
and 1995-96, the total rainfall was 737, 978
and 696 mm, while effective rainfall wag only
525, 600, 475 respectively. In case of rainfa)|
during the weeks of cropping season, the
amount of rainfall was substracted from thg
cumulative pan evaporation of the preceding
week and rest of the amount was used tq
calculate the amount of water to be applied. If
rainfall during any week exceeded pap
evaporation, the irrigation was skipped during

that week.

Irrigation scheduled at different
fractions of pan evaporation (FPE) i.e., 0.2,
0.4, 0.6 and 0.8 gave significantly higher yield
over surface irrigation of 80 mm depth
(Table 1). All FPE were at par statistically.
The higher yield obtained under different FPE
was mainly due to better soil water regime.
The results corroborate the findings of
Goldberg et al. (1976).

The results further indicate that there is
saving of water from 31 to 73 per cent under
different fractions and highest was with 0.2
fPE. The water expense efficiency (WEE) was
higher (3.0 kg/ha-mm) with 0.2 FPE and
decreases with increase in the fraction of pan
evaporation. This may be due to better
utilization of irrigation water at lower fraction

‘where as in higher fraction the rate of water
loss as evaporation may be high and relative




87

PATEL ET AL. : EFFECT OF DRIP IRRIGATION

‘W £EG S1[[EJUIRI 3A193[D dFvISAY

4 : N
= = = = = = = o L'19Z %00 'd D
- - - - - = < = $°T6 Fwy s
11 - or0L 0OLE6 9191 = Sl 8L11 8TL1 uonedLI 208JIng
91 - 1869 ol 6011¢C §3 £c LLé Tt 80
6 98Z¢ zee9l BSI9L 8681C Sy 9T €88 60€T . 90
159 68¢L 93 4| S68S1 £6612 6 6T L6L S1eT ¥o
16 . PL96 0Ll orosi 65102 el 0e 90L (44 ¢4 0
(ada) duqg
\, 7
4 N
oYY v
p21ddo oYy . s
42]Dm j04u0> DYy /SY jo4juo> (AT +AT=HHM)
wiwt 4ad 4340 2uoouy oYY oy Y 4340 - payddo oy/3y JuswvaL ]
winya4 20Ut jou 1502 2woout J2]0Mm JO oYy 43108 piaid
ﬁ 12N 12N 10301 [viog $5045) Bujavs o4 TIM ooy, pasg L
| ‘sjueuljeald)

uaiaj)ip Japun sajwouode pue (33M) Aoejoyje esuadxe Jojem ‘Bujaes Jejem jued Jed ‘pejidde hour! |ejo} ‘pjelk pees

L J1avi




LA
wd

increase in yield was not proportional to the
increase in consumptive use of water. These
results are in close association with the
findings of Fox et al. (1986) and Malik et al.
(1994) in pulse and vegetable crops.

The economical analysis showed that
the gross income was maximum in all the drip
treatments as compared to surface irrigation.
Considering the additional area that can be
cultivated through drip due to saving of water,
the total net income is higher than surface
method of irrigation for the same quantity of
water. The net income (Rs. 9674=00) was
higher in 0.2 FPE. The net return per mm
water applied was also higher i.e. Rs. 97/mm
of water with 0.2 FPE which is 782 per cent
more than the surface.
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The results suggest that the irrigatio
of castor at 0.2 fraction of pan evaporati0:
through drip after cessation of monsoop ie
October to January was better to harvest
potential of castor crop and higher net return
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[nfluence of Irrigation and Phosphorus
on Yield and Economics of Pigeonpea

R. R. Kaswala, G. L. Maliwal, S. Raman,
H. C. Parmar, M. L. Patel & B. R. Parmar

Narmada Irrigation Research Project, Gujarat
Agricultural University, Khandha (Handod 391 240)

Pigeonpea [Cajanus cajan (L.) Mills] is
generally grown under rainfed condition and
without much fertilizer application. Poor yield
of pigeonpea was observed due to moisture
stress at reproductive stage and also low
status of available phosphorus in soils of
Region | of Narmada Command. Therefore,
post monsoon irrigation and application of
phosphorus in Region | of Narmada command
assumes paramount importance. A field
experiment was undertaken to study the effect
of irrigation and phosphorus on yield of
pigeonpea.

A field experiment was conducted in
randomized block design with three
replications during rainy season of 1991-92 to
1995-96 except 1992-93 and 1994-95 at
Narmada Irrigation Research Farm, Khandha,
Gujarat with pigeonpea variety BDN-2. The
rainfall received during crop season was 1022,
978 and 687 mm in 1991-92, 1993-94 and
1995-96, respectively. The soil is clayey in
texture with pH 7.2, low in total N (0.029 per
cent), Olsen's P,0, (11 kg/ha) and high in
available K,0 (1179 kg/ha). The crop was

sown from end of July to first week of August
in the intra and inter row spacing of 90 and 30
cm, respectively. Sixteen treatments
comprising of four levels of irrigation viz., no
irrigation 0.5, 0.7 and 0.9 IW : CPE ratio and
four levels of P,0, i.e. 0, 25, 50 and 75 kg/ha
were used. A uniform dose of 20 kg N/ha was
applied as basal to all the plots. Irrigation each

. of 80 mm was imposed in respective IW :

89

CPE ratios after the cessation of rains.

The effects of irrigation levels and
phosphorus application on yield of pigeonpea
are presented in Table 1. The application of
irrigation either at 0.5, 0.7 or 0.9 IW : CPE
ratio gave significantly higher yield over no
irrigation in all the years as well as in pooled
analysis. The effect of different IW : CPE ratio
on yield was at par statistically. Hence,
pigeonpea require to be irrigated at 0.5 IW :
CPE ratio i.e. 3 irrigations after cessation of
monsoon. The results are in agreement with
the findings of Patel and Patel (1994).

The application of phosphorus gave
significantly higher yield over no phosphorus
but different levels of P,O, were at par
statistically during all the years and in pooled
analysis (Table 1). The results corroborate the
findings of Sarvaiya et al. (1993).

The Ecomonic analysis of treatments
are presented in Table 2. It revealed that the
application of irrigation at 0.7 IW : CPE ratio



90
TABLE 1
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Effect of irrigation and phosphost levels on seed yleld of plgeonpea.

( Yield, g/ha No. of Qty. of water
Tre , X
P 1991-92  993-94  1994-95 Pooled irrigation  applied
,
>
IW : CPE ratio :
No ifrigation 1524 11.34 13.50 13.36 — - |
(control) |
0.5 19.73 12.95 16.58 16.42 3 240 ;
0.7 18.90 14.49 19.57 17.66 4 320
09 19.16 13.13 19.96 17.42 5 400
S Em 4 0.44 0.31 0.10 0.73
C.D. at 5% 1.27 0.90 030 2.52
PO, levels (kg/ha)
0 16.52 11.83 16.68 15.01 | (L
25 18.22 13.25 17.10 16.19 /]% &,
50 19.62 13.33 17.74 16,90 g ( S
75 18.66 13.49 17.91 16.69 \
S.Em. ¢ 044 0.31 0.10 0.30
C.D.at 5% 1.27 0.90 0.30 1.03
C.V.% 83 83 6.1 6.8
\ —
TABLE 2
Economics as influenced by different treatment of irrigation and phosphorus over
control. '
i Mean  No. of Addl. Add. Addl. Net CBR  NCBR )
yield irrigation  vield income cost income
Treatment O/ha over (Rs’'ha) (Rs’ha) (Rs'ha)
control
(Oha)
\ y,
B
Irrigation levels
No irrigation 13.36 = N - - _ s _
control
0.5 IW/CPE 1642 3 3.06 5355 1080 4275 1:496 1:3.96
0.7 IW/CPE 1765 4 429 7508 1440 6068 1:521 1:4.21
1742 S 4.06 7105 1800 5305 1:394 1:2.94

@9 JW/CPE
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ons‘ levels (kg/ha)

0 15.01 - - - - - _ _
25 16.19 - 1.18 2065 431 1634 1:479 1:3.79
50 16.90 - 1.89 3308 862 2446 1;3.84 1:2.84

\75 16.69 - 1.68 2940 1293 1647 1227 112y

Selling price of pigeonpea Rs. 1750/Q

Price of PO, per kg Rs. 17.25

Labour cost for irrigation application Rs. 60/irrigation
Cost of irrigation waler Rs. 300/irrigation.

gave higher net return of Rs. 6068/ha. In case
of phosphorus application, 25 kg P,0,/ha gave
higher net cost benefit ratio i.e., 1 : 3.79. The
results confirm the findings of Bhan and Khan
(1979).
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CBR = Cost Benefit Ratio
NCBR = Net Cost Benefit Ratio
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Analysis of Variability and
Heritability in Amaranthus
[Amaranthus hypochondrious (L.)]

B. D. Waghmode, S. C. Patil*, A. S. Jadhav
and S. V. Pawar

Department of Botany, Mahatma Phule Krishi
Vidyapeeth, Rahuri - 413 722, Dist. : A. Nagar

Suceess of any crop improvement
programme depends on the magnitude of
genetic variability and the extent to which the
desirable characters are heritable. The
estimates of variability in respect of yield, and
its heritable components in the material with
which the breeder is working, are therefore,
prerequisite for any breeding programme.
Hence, it becomes necessary to split the
phenotypic variability in to heritable and non
heritable components such as genotypic and
phenotypic coefficients (GCV and PCV),
heritability and genetic advance.

Heritable improvement in the yield is an
ultimate aim of the plant breeder which calls
for selection on the basis of yield components
which are heritable. There is hardly any report
on this aspects in Amaranthus. The present
investigation in Amaranthus [Amaranthus
hypochondrious (L.)] were therefore, carried
out on fifty genotypes having wide genetic
diversity studied by Pawar, 1995. The above
material was raised in a randomised block

design, with three replications during rapy 199;
at instructional farm of Dept. of Botap
Mahatma Phule Krishi Vidyapeeth, Rahuz
Each genotype was sown with a spacing of 50
cm between the rows and 15 cm within the
plants. Each genotype was evaluated in twe
rows of three meter length in each replication
The observations were recorded on five
randomly selected plants in each replication
for ten characters.

A wide range of variability was
observed in respect of all the characters
studied (Table 1). This indicated an ample
scope of exploitation of the above traits.
Hauptli (1984), Hauptli and Jain (1984) and
Rangaswamy et al., (1980) also reported
ample variability for various components in
Amaranthus. The characters like girth of
inflorescence and protein content however
exhibited comparatively less variability.

In the present investigation, higher
estimates of genotypic and phenotypic
coefficients of variation were observed for
number of branches per plant, grain yield per
plant, leaf area per plant, plant height at
flowering and number of spikelets per plant
indicating more variability and scope for
selection in improving these traits. Other
characters viz., length of infloerscence, protein
content, girth of inflorescence and days to
maturity indicated low to medium genotypic
and phenotypic coefficients of variation
respectively indicating limited scope for

I—

*Corresponding author.
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selection in these traits. Estimates of
genotypic and phenotypic coefficients of
variation were nearly equal in the case of
days to 50% flowering, days to maturity and
protein content indicating that the variability
existing in these characters was due to
genetic factors and there is less influence of
environmental factors in the expression of
these characters. '

The heritability of the characters
indicated that almost all characters under
study had high heritability, except girth of
inflorescence in which moderate heritability
was observed. High estimates of heritability in
broad sense accompanied with high genetic
advance in percentage of mean (Table 1) was
observed in characters like number of
branches per plant, leaf area per plant,
number of spikelets per plant, plant height at
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flowering, grain yield per plant indicatin

these traits are governed by additive a
action and selection for these traits in t;te
genetically diversed material would be mOre
effective for desired genetic improveme_,ne

Rangaswamy et al. (1980) also reporte
similar results. .

In the present study considering th.
estimate of genetic parameters like genoty pi
coefficient of variation, heritability and genet,
advance together, it is evident that number ¢
branches per plant, leaf area per plant, graj-
yield per plant, plant height at flowering ang
number of spikelets per plant are the mos:
important characters. Selection for these traits
in the segregating generations could be more
effictive for improving grain yield in
Amaranthus.
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Genetic Variability for Yield and Some
Yield Attributing Traits in Greengram

A. B, Joshi, H. R. Dhameliya and V. K. Poshiya

Department of Agricultural Botany,
Guijarat Agricultural University,
Junagadh - 362 001

Greengram [ Vigna radiata (L.)] Wilczek)
is one of the important grain legume crops in
India. Breeding high yielding varieties of crop
require information on the nature and
magnitude of variability in the available
material. Heritability estimates facilitate
evaluation of hereditary and environmental
effects in the total phenotypic variation. It is
also useful in prediction of genetic advance
under selection. Therefore, the present
study was conducted to assess the extent of
variability, heritability and genetic advance
for seed yield and its components in

greengram.

The materials for the present
investigation consisted of 57 genotypes of
greengram chosen out of a large collection of
greengram germplasm maintained at Pulses
Research Station, GAU, Junagadh .(Gujarat).
The trial was conducted in a randomized block
design with 3 replications during summer
1995. Each entry was grown in a single-row
plot of ten plants, spaced at 30 x 10 cm. Five
competitivé plants from each plot were

selected and observations were recorded
on seed yield per plant (g), days to flowering,
days to maturity, number of pods per plant,
pod length (cm), number of seeds per
pod, number of clusters per plant, number of
branches per plant, plant height (cm) and
100-seed weight (g). Mean values were
statistically analyzed for all the characters.
Genetic coefficient of variation was calculated

- according to Burton (1951), heritability in

95

broad sense (H) and genetic advance were
computed according to the formula suggested
by Allard (1960). :

The analysis of variance highly
significant differences among the genotypes
for all the characters studied. It was observed
that wide range of variability existed for
various characters studied as evidenced by
range (Table 1). The highest genotypic
coefficient of variability (GCV) was observed
for number of pods per plant (23.46%)
followed by seed yield per plant (22.62%),
number of branches per plant (21.91%),
number of clusters per plant (21.38%) and
plant height (16.54%). These characters also
revealed high phenotypic coefficient of
variation, heritability and high genetic advance
expressed as percentage of mean (Table 1).
High heritability coupled with high genetic
advance as percentage of mean shows the
most effective condition for selection and was
observed for number of pods per plant, seed
yield per plant, number of clusters per plant,
number of branches per plant and plant
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TABLE 1
Mean, range, coefficient of genotypic (

|
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<
GCV%) and phenotypic variation (PCV%)
heritability (h? ;) and genetic advance as per cent of mean (GA).

( Character General mean Range GCV % PCV % h? GA ]
(Sccd yicld per plant 568 - 018 33 - 19 22.62 297 972 4591
Days to 50 per cent tlowering 42.50 = 069 383 - 46.7 4.34 478 825 813
Days to maturity 6797 = 0.78 62.0 - 75.7 4.11 4.34 894 8.00
Numbers of pods per plant 15.57 = 0.43 10.1 - 22.7 23.46 23.70 98.0 47.84
Pod length 6.52 = 0.21 55 - 15 7.35 837 782 1335
Number ol sceds per pod 8.63 = 041 68 - 95 6.20 8.46 53.6 9.38
Number of clusters per plant 4.18 = 0.21 23 - 59 21.38 22.27 92.2 42 .37
Number of branches per plant 246 = 0.18 13 - 36 2191 23.76 85.0 41.48
Plant hcight 3783 = 104 248 - 587 16.54 16.89  96.0 33.38
100-Seed weight 4.30 = 0.18 35 - 5.1 10.15 11.39 79.4 18.58

\ "

height. This condition is due to additive nature
of gene action. Paramasivam and Rajasekaran
(1980) also reported high heritability with high
genetic advance for number of pods per plant,
seed yield per plant, number of clusters per
plant, number of branches per plant and plant
height. There are also few characters like
days to flowering and days to maturity which
showed high heritability but low genetic
advance which is due to non-additive gene
action (Liang and Walker, 1968). The lower
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value of these parameter were reported by
Patil et al. (1987) and Veerabadhiran anc
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The study indicated that phenotypic
selection for pods per plant, seed yield per
plant, number of clusters per plant, number o
branches per plant and plant height would be
most effective.
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Response of Sissoo (Dalbergia sissoo
Roxb.) Stem Cuttings to Prolonged
Dip Method of Auxin Treatments

H. P. Panchasaru*, B. R. Vckeria, B. G, Vashi,
D. B. Jadeja and M. U. Kukadia

Aspee College of Horticulture & Forestry,
Gujarat Agricultural University, Navsari - 396 450

3 Dalbergia sissoo Roxb., of
Papilionaceae family is a deciduous tree with
a light crown and somewhat crooked bole. It
is extensively cultivated in Punjab, U. P,
Bengal and Assam. It is planted and often
self-sown throughout India. It is also planted
on roadsides and as shadetree in tea
plantations (Anon. 1952). Singh (1978)
reported that sissoo is important species for
irrigated plantations. Wild population and seed-
raised trees are genetically heterozygous. This
necessiates the development of suitable
methodology for mass multiplication of the
clonal material. Auxins are known to induce
rooting in the cutting and promote root and
shoot growth and survival percentage (Nanda
et al. 1968). With a view to study the influence
of different auxins on rooting of sissoo stem
cuttings and subsequent growth, present
investigation was carried out with different
levels of IBA, IAA and NAA.

Studies were carried out at the
Instructional Farm of Aspee College of
Horticulture and Forestry, Gujarat Agricultural

University, Navsari during August to N

of 1994. Stem cuttings weregtaken frg:’:';:eg
years old mother trees grown at the farm
Cuttings of uniform size (25 cm long and 3-4
cm girth) were collected from the outer portion
of the crown of the mother tree. The baga|
ends of the prepared cuttings were kept in
standing position in auxin solutions to a depth
of 3.0 — 4.0 cm for a period of 24 hours under
prolonged dip method. Three concentrations
(100, 200 and 500 ppm) of Indol Butyric Acid
(IBA). Indol Acetic Acid (IAA) and Napthalene
Acetic Acid (NAA) were made along with
control (Distilled water) for treatment. Ten
cuttings of each treatment were planted in
raised bed containing 2 : 1 :1 soil, sand and
well — rotted farm yard manure. Weeding was
done regularly and watering was done when
there was no rain. -

Total treatments for each species were
ten and were replicated three times in
randomized block design. Observations were
recorded on rooting percentage, number of
roots per rooted cutting, length of the longest
root, dry and fresh weight of roots per rooted
cutting after 90 days of planting. Fifty per cent
of the rooted cuttings were transplanted into a
field and survival percentage was recorded
after 28 days.

Perusal of the data (Table 1) indicated
that among the three auxins tested, IBA at all
the concentration levels was found superior as
compared to NAA, IAA and control with regard

Present address : P. G, Student, Aspee College of Horticulture & Forestry, GAU, Navsari.
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to rooting characters and survival percentage.
The maximum B6.66 per cent rooting was
recorded in |BA 100 ppm treatment. However,
it was at par with IAA 100 ppm (80 per cent)
and NAA 100 ppm (73.33 per cent) while only
30 per cent rooting was recorded in control.

Maximum length of longest root was
recorded in IBA at 100 ppm (33.41 cm)
followed by IBA at 200 ppm (25.05 cm). The
effectiveness of IBA over other auxins for
such character has been reported by Bala et
al. (1969) in Dalbergia sissoo Negi and Tiwari
(1984) in Pongamia pinnata and Nautiyal et al.
(1992) in Tectona grandis. However,
contradictory results were noted by Chauhan
et al. (1993) in Boerhavia platuphylla. They
cbserved that 'e~gth of the lcngest roct was
maximum in control as compared to auxin
treatments. But IBA, |IAA and NAA were
superior to control in respect of root length
because auxins have tendency to increase cell
elongation (Weaver, 1972) which is ultimately
related to the number of roots per rooted
cutting, length, fresh and dry matter content in
the cuttings. The maximum number of roots
(24.36 per rooted cutting) was recorded in I1AA
100 ppm treatment followed by 20.97 in IBA
100 ppm over control (9.16). Similar trend was
also reported by Shamet. and Dhiman (1991)
in Grewia optiva. It is now well established
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99
fact that rooting of cuttings is controlleq by
exogenous auxins. It was also noted that
auxins improve the quality of root systems.
Root characters of cuttings were ajso
evaluated in terms of their fresh and dry
weight. The results revealed that IBA 100 Ppm
was superior in its effect on these characters
as compared to other treatments,

In clonal propagation through stenr
cuttings the most pertinent aspect is th:
survival of rooted plants. There are mar
factors associated with survival of root.
plants viz., media in which rooted plants ;
planted, quality and quantity of roots. Sh
growth, physiological status of the plz
climatic condition like humidity, temperaty
rai~fa!! seasc~ e'c. Amerg these the qua
and quantity of roots on cuttings are m
important reasons for survival success
rooted plants. It is observed from the d:
presented in Table 1 that among the differe
concentrations of different auxins use
treating the cuttings with IBA 100 ppm ga\
maximum 65.55 per cent survival followed t
58.33 per cent in IBA 200 ppm treatment. Tt
results are in confirmity with the findings
Pal et al. (1993) in Tylophora indica ar
Ravichandran et al. (1994) in Casuvarir
junghuhiana.
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Bioefficacy of Different Insecticides
Against Fruitfly Carpomyia vesuviana
Costa (Tephritidae : Diptera)

S. N. Saravaiya, M. B. Patel, C. B. Patel,
H. R. Desai and J. R. Patel

Department of Entomology, N. M. College of
Agriculture, Gujarat Agricultural Unversity, Navsari
Campus, Navsari - 396 450 (Gujarat)

Ber (Zizyphus mauritiana Lamark) is
one of the most ancient and common fruits of
India, occupying an area of about 22,000
hectares. About 8 insect pests are listed on
ber in India (Butani, 1979). Of these, fruitfly
Carpomyia vesuviana Costa is of much
significance, inflicting direct dam&ge to fruits.
In India, damage due to fruitfly has been
reported as 16.6 per cent (Cv. Gola) in
Rajasthan (Sachan, 1984), 80 per cent in

Punjab (Batra, 1953) and 100 per cent in

South India (Cherian and Sundaram, 1941).
Pruthi and Batra (1960) also found fruitfly to
be the most serious pest of ber in North-
West India. Considering the importance of the
pest in the region, a field trial was undertaken
to find out effective and economical insecticide
against the pest.

The experiment was laid out in
Randomised Block Design with seven
treatments and four replications at Central
Cattle Breeding Farm, N. H. No. 8, Dhamrod,
Dist. Surat from the year 1993-94 to 1995-96.
Four ber trees (Cv. Gola, spacing : 6 x 6 m)

were allotted to each treatment considering
one tree as one replication. In all, two sprays
of different treatments was given /.e., first
coinciding with peanut stage of the fruits when
fruitfly infestation normally begins during
December-January and second spray 15 days
after first spray. For sampling, four branches
were tagged one each from each direction per
tree and fruits on them were observed for the
incidence of fruitfly before and 7, 14, 21 and
28 days after spraying.

The fruits were categorized as
damaged by the presence of either ovipositior
puncture specially during peanut stage or exit
holes, maggot inside fruits mainly at fruit
maturity. Hence, depending on size and stage
of the fruits, alt of the above parameters were
considered for fruit infestation. As regard the
yield, at each picking total fruits were
harvested from each four tagged trees.
Infested and healthy fruits were separated and
weighed treatment-wise and finally yield of
healthy fruits were determined on hectare
basis. The data obtained on incidence of
fruitfly and yield were subjected to statistical
analysis. The economics of the treatments
were also calculated.

Anova of pooled analysis of the data
taken for three consecutive years (Table 1)
indicated that all the insecticidal treatments
were significantly superior over untreated
control in reducing incidence of fruitfly. The
per cent infestation of fruitfly was significantly
lowest in the treatment of fenthion 0.1%
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SARAV.
(11.12). It was followed by endosulfan 0.07%

nd quinalphos 0.05%, which were
a mparable and significantly superior than
c:maﬁni"g treatments. As regard the yileld,
trhe treatment of fenthion recorded highest
healthy fruit yield (1797.917 kg/ha) among
all. It was followed by malathion, .neemark,
ethofenprox, endosulfan and quinalphos.
Considering economics of the treatment,
malathion 0.07% ranked first (CBR 1 :
6.44) followed by neemark 0.1% (1 : 4.99),
fenthion 0.1% (1 : 4.16) and endosulfan

0.07% (1 : 1.90).

Thus, based on the effectivencss and
economics of application of insecticides two
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sprays of any of the above treatments in order
of preference can be taken advantage for the
control of ber fruitfly. The performance of
fenthion in present investigation is in confirmity
with those of Patel et al., (1990). Malathion is
also reported effected against this pest (Singh
et al, 1973 Saxena, 1968, Lakra and Singh,
1981).
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Host Range of Alternaria alternata (Fr.)
Keissler Causing Leaf Spot of Papaya

D. S. Mistry, D. G. Vala and S. T. Patel

Department of Agricultural Meteorology,
B. A. College of Agriculture, Gujarat Agricultural
University, Anand Campus, Anand-388 110

Twelve different plant species belonging
to various families commonly found in South
Guijarat area (Table 1) were tested for their
suitability as host of A. alternata during 1991.

The healthy respective test plants were
raised under glass house conditions in pots

filled with autoclaved field soil. Plants Werg
inoculated after 30 days of seedling
spraying the spore suspension of the fungy
(125-150 conidia/100 x micro field). Inoculatyg
plants were covered with polythene bags fo
48 hrs. in order to create congenial conditions
for infection. One set of each test plant wa
kept uninoculated as check. Final observation
regarding symptom development  wer
recorded 15 days after inoculation.

The results revealed that out of 12
plant species belonging to family Areceae,
Cruciferae, Malvaceae, Solanaceag,
Cucurbitaceae, Papilionaceae and Musaceae,
A. alternata infected only 3 plant species viz,

TABLE 1
infection test of Alternaria alternata on different plants.
a A. alternata Per
Sr. Plaut species Family cenl
No. No. of No. of infected
plant plant
inoculated infected
S —
1. Okra (Hibiscus esculentus L.) Malvaceae 2 0 0 f
2. Cabbage (Brassica oleracea
Var. capilata) Crucilerae 2 0 0
3. Cauliflower (rassica oleracea "
var. cauliflora L.) Cruciferae 2 0 0 i
4. Bottle gourd (Lagenariu siseraria |
(Mol.) standi ~ Cucurbitaceae 2 2 100
5. Cotlon (Gossypiunt herbaceum L..) Malvaceae 2 2 100 ‘
6. RBrinjal (Solunum melongena 1.) Solanaceae 2 2 "IIEO/
N
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] )
7. Tomato (Lycopersicon esalantum
L. (Karsl.) Solanaceac 2 0 0
8. Cluster bean or Guar .
- (Cyamopsis retragonaloba L.) Papilionaceae 2 0 0
9. Potato (Solanum fuberosom L.) Solanaceae 2 0 0
10. Pegion pea (Cajanus cajan L.) Papilionaceae 2 0 0
|1. Banana (Musa cavendishi L.) Musaceae 2 0 0
12. [lephant's foot (Amorphophalus
campanulatus Blume) Araceae ) 0 0

bottle gourd, cotton and brinjal (Table 1).
Fungus produced characteristic leaf spot
symptoms similar to the spots observed on
papaya after 15 days of inoculations. No
symptoms were developed on rest of the plant
species tested. Kapoor and Hingorani (1958)
reported A. tenuis causing leaf spot and blight
of brinjal. Madan and Chand (1986) reported
bottle gourd as a host A. alternata while
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cotton is also a known host of this fungus
(Faulwetter, 1918; Presley, 1954, Patel et al.
1983 and Singh et al., 1984). Thus, A.
alternata can survive on cotton, brinjal and
bottle gourd besides papaya. Brinjal and bottle
gourd are grown round the year. Cotton is a
long-season crop. Therefore, they harbour the
pathogen as well as provide primary source of
inoculam for other susceptible field crops.
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A field trial was conducted during
kharif, from 1993-94 and 1994.95 at
Agriculture College Farm, Junagadh, The
cultivar GG-2 was used. The trial was laig oyt
in RBD and each treatment replicated foyr
times. The plot size was kept as 5.0 x 2.7 m
and spacing 45 x 10 cm. The Crop was grown
adopting all recommended improved
agricultural practices. Eyew year plots were
inoculated with S. rolfsii multiplied on wheat
grain (500 seeds/meter row). The 200 m|

Biological Control of Stem Rot
(Sclerotium rolfsii) of Groundnut*

A. M. Parakhia, L. F. Akbari and M. U. Vaishnayv
Department of Plant Pathology, Gujarat Agricultural
University, Junagadh - 362 001

Stem, peg and pod rot of groundnut
(Arachis hypogaea L.) caused by Sclerotium

rolfsii is the major problem for groundnut
production. Around five lakh hectare of land
growing groundnut are infested with S. rolfsii
Mehan (et al., 1995). Mayee and Datar (1988)
reported 25 per cent yield losses in groundnut
pod due to this pathogen. In Gujarat, around
40,000 ha of area is estimated to be infested
by S. rolfsii and account for economica’ ‘osses
of Rs. 20 crores.

The disease occurs regularly due to its
seed and soil borne nature. It causes damage
to the crop up to harvesting. Chemical control
of this disease is not feasible. It is necessary
to protect the plants during season using
effective antagonistic micro organism. The
attempt has been made to find out practical
and feasible method of management of
disease using biocontrol agent Trichoderma
harzianum under field conditon. T. harzianum
was isolated from native soil and found
effective against S. rolfsii under in vitro.

spore suspention of T. harizianum (1.38 CFLy
ml) was incorporated in 500 g of different
carrier viz., wheat husk, wheat coarse mea|,
Jowar coarse meal and maize coarse meal.
These were applied in furrows separately
before sowing the seeds. The proper check
without application of T. harzianum was also
maintained. The observations on stem rot
incidence were recorded starting right from
germination and continued up to harvesting.
The data were statistically analysed using
arcsine transformation.

The analysis of two year pooled data
presented in Table 1 revealed that the
suspension of T. harzianum (1.38 CFU/ml)
with different carrier was found effective for
the control of stem rot disease of groundnut.
T. harzianum mixed with wheat husk (200 mi
spore suspension in 500 g of carrier/13.5
sq.m.) and added in furrow before sowing
consistantly reduced the disease i.e. 28.48%

*Paper presented in Global Conference on *Advances in Research on Plant Diseases and their Management’ held 8t

Udaipur during 12-17 February. 1995.
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followed by wheat coarse meal i.e. 22.79% as
Compared to check. The yield of pod was also
higher in treatment of wheat husk (1495 kg/
ha) followed by wheat coarse meal (1333 kg/
ha). Maiti and Sen (1985) have reported good
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control of stem blight of groundnut with -
harzianum in wheat bran. The 30 to 75%
control of stem rot and 17 to 47% more yield
of groundnut was reported with T. harzianum
by Asghari and Mayee (1991).
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