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Seed proteins studies in diverse cytosteriles of sorghum
(Sorghum bicolor (L.) Moench)

S. B. Chaudhary and B.N. Narkhede

~ vyt o y 3 ; g R ;
serghumimprovement Project, Mahatma Phule Krishi Vidyapeeth, Rahuri-413 722 (Maharastra)

Abstract

The seed proteins p

atterns in diverse cytosteriles and their maintainers in sorghum was studied. The

banding pattern showed that the male sterile and corresponding maintainer lines differed from each
other and these critical differences could be valuable biochemical tool to identify fertility-sterility status

of the genotypes.

Keywords :

Introduction

All commercial hybrids of sorghum developed till date
are based onmilo (A, ) cytoplasm.The need for utilising
non-milo sources of cyloplasm in hybrid production
was feltin order to avoid disease and environmental
hazards. With this in view the available diverse
cytoplasms has to be characlerised for commercial
exploitation. Characterization of diverse cytosteriles
based on fertility restoration was attempled earlier also
(1.2) but studies on characterization of diverse
cytosteriles based on biochemical markers are
limited. An attempt was made using soluble proteins
and isozymes from anthers (3) as well as seed (4,5).
These studies were limited to indigenous
cytoplasmic source only. The present study aims to
characterise diverse cytosteriles sorghum with the help
of seed proteins, using diverse source of cytoplasms.

Material and methods

The CMS lines 104A belong to (A, ) cyloplasmic group.
MS 840 to A, cytoplasmic group, SP A -4A 1o A,
cytoplasmic group and MS CS 3541 (mal) to the A,
source of cytoplasm and their respective maintainers
were used for soluble seed protein electrophoretic
banding patterns

Extraction of protein .
One gram seed malernal was grinded and made |ntp
paste with 2 0 mi of 0.2 M phosphate bulfer (pH 7.2) in
pestle and mortar. The sample was centrifuged al
10,000 rpm for 20 minutes in sorvall RC-58 super speed
centrifuge. After centrifugation the superant (proten
extract) was collected and slored frozen lor protein
estimation and electrophoresis.

Seed proteins, cytosteriles, Sorghum.

Estimation and separation of protein

The amount of total protein present in the seed
extract was estimated by the method Lowry et al. (4)
polycramide gel electrophoresis was used to
separate the seed proteins.The electrophoresis
procedure described by Walker (6) was adopted.

Then 40 pl protein/sample was loaded seperately with
the help of a microsyringe into each well of the
polymerised gel. Electrophoresis was conducted in
cold (about 4°C) by applying initially 10-15 mA current
for one hour which was subsequently increased to 30
mA. The gel was stained and destained lo visualise
as many bands as possible. The relative migration
(Rm) of each band was calculated and used for
comparison. The staining intensities were defined as
dense medium and light.

Distance migrated by proteins from origin (cm)
Distance migrated by tracking dye(cm)

SDS-PAGE soluble protein banding patterns from four
different diverse cytoplasmic sources 104 A, MS 840
A2, SPA3-4A and MS CS 3541 (mal) differ
qualitatively (presence and absence of specific bands)
and qualitatively (staining intensity of bands). This was
obvious because of non-isogenic nature and ditferences
in cytoplasm.The relative migration (Rm) of values ol
different diverse cylosteriles and its maintainers are
presented in Table 1. Comparison of the electrophoretic
pattern of the CMS lines with their respective
maintainers despite of their isogenic nature showed
qualtative ditferences of the polypeplide palterns ol
104A with 1048 showed 6 and Y bands respeclively

Rm =
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and absent in ather nonamilo cytoplasm. The band:

However four bands corresponding to Rm values 0.69,
0.79.0 86 and 0.92 were common in both the isogemic with Rm values of 0 BEJ and 0.87 wrare common in both
lines. Similarly comparison of electrophoretic patterns lines ms 840 A, and SP A -4A. Simlarly the band wit,
of other three CMS lines with respective maintainers Rm value of 0.78 was common in SP A -4A anq
showed similanties in banding patlern lo varying MSCS 3541 (mal). Tripathi et af (3) reported tha the
extent. A distinct charactenstics protein bands at Rm protein band with Rm 0.71 was present only in rmilr,
cytoplasm and absentin other male steriles wheroz

0.66 and 0 82 was observed in 104 A (milo) cytoplasm

Table 1. Seed protein banding pattern of four diverse male steriles (A) of sorghum and their maintainers (8)
A' Arl

RM A, A "
valies  104A 1048 MSB40A, 840AB  SPA4A  SPA-4B 353"13(%1' ; (Chﬁa?;i‘g
040 K
042 +
0.45 + 3
048 N . N
0.49 .
0.52 i
0.54 . .
0.55 2 3
0.57 ; 1
059 3
960 + +
0.62 5
0.65 n .
0.66 + .
0.67 .
0.69 + + 4 5
0.70 5 .
0.71 §
0.72 + +
0.73 + + +
0.74 ! :
0.75 s ;
0.76 ¥
Q?’? + +
078
079 " . ; ¥ +
0.80 ¥
) 82 + * 2 *
0.46 5 p ¥ + +
087 +
0.90 . ! = * +
.92 + i +
0.94 " 1 +
D 96 = + + +
0.97 g
e
Total 6 ®
Do B W 10 1 10 8

*+ band present
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Table 2. pr
- . e ' "
e content n seod in divorse male storile and maimtainer ines

Cytopl

Male sterile Prolem Male stenle Frofein

as iy

”:L"TJ'P line (A) content hne (B) content

: my/g/seed malg/send
A\
*A- &10; A 9.90 1048 10.67
A'I - 840 A, 10.44 B840 A B 11.80
9, A-4A 8.26 SPA 4B 9.09

MSCS 3541 (mal)  9.83

CS 3541 (mal) B 1,13

a protein band with Rm 0.73 was absent in milo and

present in other male sterile as well as their
maimntaimner.

In general, the number of polypetide bands observed
in CMS lines were less than that of observed in their
respective ‘B’ lines. The additional bands observed in
maintainer could probably be due to experssion of
specifi(_: gene regulated by nucleo cytoplasmic
interactions, since the quantitative analysis of protein
indicates that, amount of seed protein was low in male

References

1. Rao, N.G.P., Tripathi, D.P. and Rana, B.S.
1984. Genetic analysis cyoplasmic system in
sorghum. Indian J. Genet. 44:480-496.

2. Kishan, A.G. and Borikar, S.T. 1989. Genetic
relationship between some cytoplasmic male
sterility system in sorghum, Euphytica 42:
259-269.

3. Tripathi, D.P,, Mehta, S.L. and Rao N.G.P.
1983 Soluble proteins and isoenzymes from
seeds of diverse male steriles of sorghum
(Sorghum bicolor (L) Moench). Theort. Appl.
Genet. 64:325-331.

sterile lines as compared lo their corresponding
maintainer lines (Table 2)

These differences in respect to seed protein have been
reported in CMS lines and maintainer lines. The
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Genetic variability studies in grain amaranth (Amaranthus spp.)

V.C. Kodappully, Y. Ravindrababu,Varsha Joshi and B.M. Patal

AICRP on Underutilized Crops, Regional Research Fil:l‘fir.m,
S D. Agricultural University, Sardarkrushiangar-385 506 (Gujarat)

Abstract

50 exotic and indigenous genotypes of grain amaranths (Amaranthus spp.) were eval.ua!e:d during rap,
2003-04 at AICRP on UUP, Sardarkrushinagar to investigate magnitude of genetic variability. The study
revealed that GCV was high for number of branches per plant, days to 50 per cent flowering, plan
height, harvest index, grain yield and straw yield. Genetic advance sustained hty high heritability was
high for number of branches per plant, days to 50 per cent flowering, plant height and harvest index
which suggested that there is ample scope of improvement of these traits t})rough selection. Moderate
heritability for grain yield indicated that selection through component traits should be practiced for

improvement of this character.

Key words: Genetic variability, genetic advance, heritability, component traits.

Introduction

Grain amaranth (Amaranthus spp.) is an important
pseudocereal which has all the potential to become
a valuable food crop. For achieving increased
production in grain amaranth, it is essential to evolve
high yielding varieties, as very few varieties are
available at present. In view of this, an attempt was
made to assess the genetic variability present for grain
yield, its components as well as seed protein content
and its utilization in future breeding programmes.

Material and methods

The experimental material for the present study
consisted of 50 diverse genotypes of grain amaranth
{Amaranthus spp.) sown in randomized block design
with 3 replications in 3 environments during winter
season of 2003-2004 at All India Co-ordinated
Research Project on Underutilized Crops, Regional
Research Station, Sardarkrushinagar, Gujarat. The
environments were arlificially created by three differ-
ent dates of sowing (E: 1* November 2004, E,. 15"
November 2004 and E,: 1% December 2004). Each
genotype was sown in 3 m long single row keeping
spacing of 45 cm between rows and 15 cm between
plants within rows in all the three environments.
Recommended and uniform agronomical practlices as
well as plant protection measures were followed o raise
the crop. Observations were recorded on 5 random
plants for each genotype in each environment for grain
yield/ plant (g), days to flowering, plant height (cm),

inflorescence length (cm), number of branches/plant,
days to maturity, straw yield/ plant (g), harvest index
(%) and 1000-seed weight (g). Seed protein (%) was
estimated by analyzing seed nitrogen following
standard micro-kjeldahl's method and the values were

multiplied by 6.25 in each replication and environment.

The mean values obtained were statistically analysed
for each environment and pooled over environments.
Estimation of phenotypic and genotypic coefficient of
variation and heritability in broad sense were made
as per method suggested by Burton (1) and Allard
(2), respectively. Genetic gain (genetic advance as
percentage of mean) was computed using formula
suggested by Johnson et al. (3).

Results and discussion

The analysis of variance revealed highly significant
differences among the genotypes for all the 10
characters studied in individual environments
separately and in pooled analysis. Mean, standard
error, range, genotypic and phenotypic coefficient of
variation, heritability in broad sense and genetic gain
analysed for each environment and over pooled basis
are shown in Table 1.

Wide range of variability was conspicuous for almosf
all the characters including grain yield. Genotypic
coefficient of variation for majority of traits except grain
yield/plant and straw yield/plant were close to l_he
estimates of phenotypic coefficient of variation which
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imlu:a!mi that most of the traits were least influenced
by environment.

Highest genotypic and phenolypic coefficient of
cariation was observed in number of branches/plant
and the least in days to maturity (Table 1). The
sstimates of heritability coupled with genetic gain on
e basis of pooled analysis were high for traits such
< number of branches/plant, days to flowering, plant
neightiinflorescence length and harvest index

suggested that these characters could be considered
for improvement through selection as they are more
likely to be governed by additive genetic action.
Moderate heritability and genetic gain were observed
for grain yield/plant and straw yield per plant
indicating the role of both additive and non-additive
genetic effects for these traits. High heritability coupled
with low genetic gain were exhibited for protein
content, days to maturity and 1000-seed weight which
indicated that there is little scope for improvement

Table 1. Mean, standard error (SE +), range, coefficient of variation (CV), genotypic coefficient of variation (GCV),

phe_nolypic coefficient of variation (PCV), heritability (H), genetic advance as percentage of mean (GA) in
grain amaranth over three environments and pooled analysis (P)

yaracler General GCV PCV H GA as %

Cl E - SE+ Range (%) (%) (%) i
Grain yield E, 13.47 0.99 5.90 - 24.53  34.54 36.80 88.12 66.81
Iplant (g) g, 13.48 1.05 517 - 27.71  34.49 37.05 86.65 66.10
E, 10.32 0.73 248 - 2002 4593 47.54 93.35 91.38

P 12.42 0.54 6.11 - 19.37  17.55 26.41 44.14 24.02

Days 1o E1 45.45 0.63 29.33 - 70.00 31.90 31.99 99.43 65.52
flowering E, 49 .91 0.61 32.67 - 80.33 29.96 30.03 99.51 61.55
E, 56.13 0.59 39.67 - 79.00 25.78 25.85 99.50 52.98

P 50.50 0.35 3400 - 7578  28.52 28.68 98.83 58.40

Plant height E, 105.80 6.13 5717 -157.23  26.14 27.99 87.17 50.27
(cm) E, 108.98 6.65 6565 - 154.77  26.12 28.18 85.93 49.88
E, 100.86 594  60.68 - 14161  26.30 28.21 86.91 50.50

P 105.20 361 6283 -146.33  26.07 26.33 98.00 53.17

Inflorescence E, 7133 5.09 4759 - 90.68 14.68 19.20 58.48 2313
Length (cm) E, 76.50 558  33.84 - 10636  22.28 25.61 75.70 39.93
E. 69.13 427 3658 - 9358 2205 24.50 80.97 40.91

P 72.32 289 4430 - 9401  18.42 19.42 89.94 35.98

No. of E 2.89 0.17 447 - 773 9842 98.96 9890  201.73
branches E 2.80 042 413 - 807 9930 9955  99.49  203.93
IPlant £ 2.38 0.08 340 - 580  99.16 99.34 99.64  203.78
P 2.69 0.08 428 - 669  97.44 98.07 98.70  199.25

Gays 1o E 88.21 059 7100 - 11167  11.31 11.37 98.95 2316
masturity . 92.11 0.75  84.33 - 107.33 7.75 7.88 96.83 15.72
£ 93.39 0.74  86.67 - 100.67 4.90 5.09 92.79 973

P 91.24 0.40  81.22 - 104.33 7.14 7.55 89.37 13.90

Straw yield e 68.34 519  27.27 -135.27  33.64 36.12 86.73 64.53
Plant (q) = 63 91 499  33.60 - 10057  22.93 26.63 74.15 40.67
E 42.43 275 2906 - 6154 1547 1912 6549 2578

P 58.23 2.57 36.59 - 83.00 16.79 21.587 60.63 26.93

Harves E 16.56 1.19 811 - 2386  18.59 22.36 69.15 31.82
nden(y,) £ 17.73 1.42 562 - 27.78  31.32 34.28 83.51 58.94
E 19.19 133 420 - 3885 3868 4048 9127 7613

P 17.83 0.75 743 - 2598  24.96 27 .69 81.25 46.33

1000- sped ¢ 0.75 0.0 0.51 098 1262 12.69 98 .90 2533
WG (g) £ 0.79 0.01 0.44 098  13.65 13.95 9567  27.85
- = 0.69 0.01 0.46 0.87 12.29 12.47 97.07 24.95

P 0 74 0.004 0ar 090 8.86 10.37 72.88 165.58

S protein " 14 54 0472 11.34 17.50 8 91 10.20 76.36 16.02
Content () E 14.70 043 11.94 16.84 8.19 9.60 72.86 14.42
B 14.54 038 126 - 1750 915 1024 7973 1685

. ot 14 59 0.24 11.27 {712 8.64 8.80 9636 1747

<]



through selection for these traits due to t.heir non-
additive genetic effects. These results were in general
in conformation with the findings of Lohithaswa et al.
(4). Waghmode et al.(5), Vyas (6) and Verma et al. (7).

While assessing overall position in individual
environments separately and over pooled analysis in
the present study considering the estimates of
genetic parameters like genotypic coefficient of
variation, heritability and genetic grain, it is evident
that number of branches/plant, days to flowering, plant
height, harvest index and inflorescence length are the
most important yield attributing characters. Selection
of these traits in the segregating generations could be
more effective for improving grain yield of grain
amaranth.
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Genotype-environment interaction in mungbean (Vigna radiata
(L.) Wilczek]

J.B. Patel. H.D. Parmar, R.M. Chauhan and S.B.S Tikka

Main Puls : : o o
es Research Station, S. D. Agricultural University, Sardarkrushinagar-385 506 (Gujarat)

Abstract

Genc_:type X envnronm‘ent interaction and stability parameters of 12 diverse mungbean genotypes were
studied at three locations (Sardarkrushinagar, Junagadh and Navsari) over two years viz., Kharif 2002
and 20_03. Highly significant variance due to genotypes against pooled deviation for grain yield, days to
flowering, days to maturity, plant height, number of effective branches per plant, pod length and test
weight revealed the presence of genetic variability for these traits. The G X E (linear) interaction was
significant for traits such as yield and days to maturity indicating that phenotypic performance of the
genotypes was predictable for these traits. The pooled deviation, a non-linear component was
significant for grain yield, days to 50 per cent flowering, days to maturity, plant height and pods per
plant. It indicated that both linear and non-liner components of genotype x environment interactions
are responsible for the differences in the stability of genotypes observed. The genotypes, GM-9705 (863
kg/ha), GM-9925 (927 kg/ha) and GM-9926 (957 kg/ha) exhibited high mean values for grain yield and
non-significant regression coefficient (b) approaching unity with non-significant deviation from
regression. Parameters in respect of yield attributing traits revealed that GM-9705 for pods/plant,
number of effective branches/plant, seeds/pod and pod length, GM-9925 for days to 50 per cent
flowering, pods/plant, number of effective branches/plant, seeds/pod and pod length and GM-9926 for
days to maturity, pods/plant, number of effective branches/plant and seeds/pod were found stable over
environments.

Keywords : Mungbean, GxE interaction, stability.

Introduction 30 cm and 15 cm, respectively. Durnng crop growth
Green gram (Vigna radiata (L.) Wilczek) is an period, recommended package of practices were fol-
important pulse crop thriving well under dryland Iowe_d atall the iomllqns. Ot?sewatmns were recorded
conditions. Environmental conditions have always been on different agronomical traits viz., grain yvield (kg/ha).
major constrain for stable yield. Yield is a complex days to flowering, days to maturity, plant height (cm),
character and is multiplicative product of many pods per plant, number of effective branches el
factors called yield components, which are greatly plant, seeds per pod, pod length »;cmjand test weight
influenced by environmental fluctuations. It is (g}..Data were subjected to ANOVA for individual
essential to breed high yielding varieties which en\qronment and pooled analysis of 1\'Jl'l‘lr1t‘t‘ over
perform consistently better under different elrwu'lolnments follmwng Eberhdrlarm Russell (1). The
environmental conditions. The present investigation significance of stability parameter (b)) and its

was taken up to study genotype X environment deviation from unity was tested by 't tesl
/as lake

interaction in 12 diverse mungbean genotypes. ) .
Results and discussion

Material and methods The results revealed highly signiticant vanance due
1o genotypes against pooled deviation tor grain yield
days to flowering, days o maturity. plant height,
number of effective branches per plant, pod length and
testweight indicating the presence of genetic variability
for these traits (Table 1) Highly signiticant ditterences

Twelve diverse genotypes of mungbean were
evaluated during kharif 2002 and 2003 1n mndt)m_!zvcl
block design with four replications at three locations
viz. Sardarkrushinagar, Junagadh and Navsari in
Gujarat state. The inter and intra-row spacings were
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due to environmenlts were observed for all the traits
studied excepl seeds per pod revealing that the
environments were highly vanable, Highly significant
differences of high magnitude due lo environment
linear indicated large macro environment differences
at three locations and their influence on expression of
traits. Genotype x Environments interaction was also
found to be significant for all characters except
branches per plant. The G X E (linear) interaction was
significant for traits such as yield and days to
matunty indicaling that phenotypic performance of the
genotypes was predictable for these traits. The pooled
deviation, a non-linear component was significant for
seed yield, days to 50 per cent flowering, days to
maturity, plant height and pods per plant. It indicated
that both linear and non-liner components of
genotype x environment interactions were responsible
for the differences in the stability of genotypes
observed. The linear regression (b)) is regarded as
measure of responsiveness and S”d as measure of
stability for classification of genotypes as suggested
by Paroda and Hayes (2). A genotype with
non-significant S?d and b, was considered as stable
genotype. As revealed from Table 2, in case of grain
yield, non-linear portion G X E interaction was found
significant in nine genotypes as displayed by
significant deviation from regression slope with
non-significant regression coefficient. Further three
genotypes did not interact with environments as shown
by both bi and S*d being non-significant, therefore
prediction of performance was perfectin case of these
three genotypes. The genotypes, GM-9705 (863 kg/
ha), GM-9925 (927 kg/ ha) and GM-9926 (957 kg/ha)
exhibited high mean values for grain yield and
non-significant regression coefficient (b ) approaching
unity with non-significant deviation from regression.
Parameters in respect of yield attributing traits revealed
that GM-9705 for pods/plant, number of effective
branches/plant, seeds/pod and pod length, GM-9925
for days to 50 per cent flowering, pods/plant, number
of effective branches/plant, seeds/pod and pod length,
while GM-9926 for days to maturity, pods/plant,
number of effective branches/ plant and seeds/pod were
stable over environments as they expressed

non-significant regression coefficient (b,) approaching

unity with non-significant deviation from regression for

the respective trait. This indicated that stability
observed in these lraits have results into the stability

of grain yield. The findings are in agreement with the

results of Patel et al. (3), Patil and Narkhede (4) and

Yadav and Kumar (5).

Table 1. Analysis of variance (mean squares) for stability in mungbean

4t
i

Pod

Seeds

Days to Daysto  Plant height

Grain yield

df.

Source

Number of
effective

Pods/plant

maturity

/pod

(cm)

flowering

(Kg/ha)

branches/plant

0.18
043

0.27*
10.20*

81.48™ 306.50** 23.11

60.03**
147.80**

26310.34**
2014521.00*

1

Genotypes

P

0.7

ex

1.1

0.04

95.96**

676.23**

97.97*

5
85

Environments
GXE

104

{
(S

o

0.06
51.03**

16.74
479.84*

39.84
3381.18**

16.38
289.89*

8.85
739.04**

13477 .35
10072605.00**

e

nlal T
0L

2.13*

1

Environments

(Linear)

0.06
0.04
0.01

0.04
0.04
0.03

0.26
0.19
0.10

0.06
0.05
0.04

11.39 27.91* 26.91 19.32

23598.37"

11

G XE (Linear)

.51 12.39* 39.48* 14.75*
3.37

0.59

48 10034 .84**

Pooled deviation

1.01

2617 94

98

1

Pooled error

<7 Significant at 59, and 1% \evel, respectively



Table 2. Mean and stabinty pat

...-—-—"_____'_—‘—————-__._________‘

amelters o

Genotype-cnvitonment interaction in murngbean

yield and its components in munghaan

i Genotype ™ vield ( Kg Ma) Days to flowering Days to maturity Plant height (em)
s =08 Sd, Mean b Sd~ Mean b S’d, Mean b 54
GM4 9 ‘

> GM-9604 aj; ;;g 12046'41:: 37 006 754 64 -0.68 30.55" 49 053 17.91°
; GMOB0S 963 11 oo B0 46 073 1395 70 042 1256" 68 077 169
: GMO703 817 109 049138™ 45 144 1297 76 -055 2864 73 098 18.28"
. GMOTd 770 o 8543.58“ 40 050 168" 78 047 11,79* 63 084 2227
S G e » 6993.27** 45 099 826" 76 157 1337 70 090 1952'
* GGE  maa 04 4122000 46 144 788" 77 049 1088 68 081 1935
: :':mgﬁa . 071 15122.84"* 44 115 702" 76 206 7.03" 69 091 -9.32
o GMOTI7 g 093 5741.27* 47 104 305 75 079 6.03" 75 118 72.83"
¢ 71123 10101.36** 44 080 479" 76 1.56 807" 66 148 2458
10 CM-9722 853  0.92 13811.20* 49 098 899 77 131 612 77 165 41.73"
1t GM-8725 927 087 105457 46 133 072 76 2.38* (.42 70 1.07 5068
12 GM-§726 957 117 2127.41 46 153 497" 75 1.98* 1.34 69 085 56.29"*
Sr. Genotype Pods/plant Number of effective Seeds/pod Pod length (cm)  Test weight (g)
No. branches/plant

Mean b S*d Mean b~ S Mean b S Mean b~ S Mean b, S,
1G4 2077 292" 18 103 042" M4 073 025 77 153 002 394 016 012"
2 GMO4 5 169 4033 25 089 009 M5 228 03" 71 120 002 307 069 0.009
3 GM608 %5 120 89 300 08 0009 M6 164 023 71 106 002 326 095 0008
4 GMIT3 % 253 2891 275 100 002 M2 039 003 69 116 000 326 155 001
5 GMa704 2 095 387 270 113 0002 M7 224 007 68 087 001 315 1430007
6 GMIT5 %5 15 441 290 113 002 15 -168 016 74 117 006 337 131 002
7 GMIT09 2 117 555 267 092 0004 M6 120 009 73 094 0004 331 048 004"
8 GMSTI0 2 002 1655% 270 097 000 M3 019 004 69 072 002 317 164°-0003
9 OMIT7 2 08 053 275 121 001 M5 205 001 74 078 0003 347 103 002
10 G972 2 068  308. 225 079 002 M5 19 002 71 132 0003 33% 118 002
1 GMY725 2 05 141 237 09 003 M3 139° 002 73 064 0006 365 106 004"
12 G976 2 103 132 28 108 D005 M1 042 007 73 057 006' 377 048 003"

**Significant at 5% and 1% level, respectively
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Stability performance of mothbean [Vigna aconifolia (Jacq,)
Marechal] genotypes for yield in Gujarat

S.D. Solanki, D.S. Shah, R.M. Chauhan and S.B.S.Tikka

Main Pulses Research Station, S.D.Agricultural University, Sardarkrushinagar-385 506 (Gujarat)

Abstract

Ten advance breeding lines were evaluated at three locations in Gujarat state viz., Sardarkrushinagar
Radhanpur and Kothara during kharif-2003 in randomized block design. The stability analysis wa§
carried out for seed yield and yield attributing characters. Genotype and genotype x environment (G x E)
Interactions were significant for all the traits under study except for test weight. Linear and non-linear
component of G x E interaction were also significant for most of the traits. Genotypes GMO 9704 (X =
614 kg/ha, b, = 1.5 and S?d, = -0.003), GMO 9713 (X = 559 kg/ha, b, = 1.2 and S?d;= -0.004) and GMO 9004
(X = 465 kg/ha, b, =1.01 and $?d= -0.004) had high grain yield with unit regression and least deviation
from regression were categorized as most stable genotypes for yield. The genotype GMO-9713 has
been released for Gujarat state during 2004 as Gujarat Moth-2.

Key words : Mothbean, Vigna acontifolia (Jacq.) Marechal, stability.

Introduction

Mothbean [Vigna acontifolia (Jacq.) Marechal] is an
important crop of arid regions of India particularly,
Rajasthan, Gujarat and Haryana. This crop is mostly
grown in Gujarat as sole or intercropped with bajra
for grain as well as fodder purpose. For selecting
stable genotypes with higher yield potential,
investigations are needed to study the effect and
magnitude of genotypes x environment interactions,
which would ultimately help in stabilizing the
production from season to season. Keeping these facts
in view, the present investigation was carried out to
study stability analysis for grain yield and its
components in mothbean.

Material and methods

Ten advance breeding lines were evaluated at
different locations of Gujarat state viz.,
Sardarkrushinagar, Radhanpur and Kothara during
kharif-2003 in randomized block design with four
replications. The inter and intra-row spacing were 45
cm and 10 cm respectively. During crop growth
period, the recommended package of practices were
followed at all the locations. Observations were
recorded on different agronomical traits viz., grain yield
(kg/ha), days to 50 % flowering, days to maturity, plant
height (cm), number of effective branches/plant, pods/
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plant, pod length (cm), seeds/pods and test weight
(g). Data were subjected to ANOVA for individual
environments and pooled analysis of variance over
environments following an Eberhart and Russell (1),
The significance of stability parameter (b) and its
deviation from unity S*d was tested by 't test.

Results and discussion

The results revealed highly significant variance due to
genotypes against pooled deviation for grain yield and
all the yield components studied indicating the
presence of genetic variability for these traits (Table 1)
Highly significant differences due to environments for
all the traits studied revealed that the locations were
highly variable. Highly significant differences of high
magnitude due to environment (linear) for all the traits
studied indicated large macro environmental differences
and their influence on expression of traits. The G X E
(linear) interaction was significant for traits such as days
to flowering, days to maturity, plant height and seeds
pod indicating that phenotypic performance of he
gerlotypes was predictable for these traits. The DUO'?d
deviation, a non-linear component was significant fof
grain yield, days to flowering, days to maturity, plant

inear and
height, seeds/pod and test weight. Thus both linear an
nviromnenl

non-liner components of genotype x € i the
interactions were responsible for the differences in¥ :
The linead

stability of genotypes observed.
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Haves (2) Agenotype with | i

; wn-signiicant Sd o

- ~onsidere e : ant and b
was considered as stablp aenotvpe. As revealed from
Table 2. for grain yield, non-inear portion of G X |

interaction was found significant in three genotypes

deviation from reqression

ant reqressi “ -
: S SEE gression coefficient,
Further seven genotypes did not interac

as displav by significant
slope with non-signific

: 5 L wi

environments as shown by both b and S°d beilr:Ii;

non-significant. Thus prediction of performance was
i L b=

perfect in case of these seven gen
: . ot ,
genot}rpe& GMO-9704 [614kgrfha)g ypes. The

. , GMO-9713 (559
kg’ha). and GMO-QOOQ (465 kg/ha), exhibited high
mean values for grain vield and non-significant

regression coefficient (b) approaching unity with
non-significant deviation from regression. Stability for
seed yield in mothbean has also been reported by
Henry (3), Henry and Dauley (4), Henry and Dauley
(5). Saini et al. (6). Sharma (7) andThangavellu (8).
The genotype GMO-9713 has been recommended for
release for Gujarat state during 2004 as Gujarat
Moth-2 by State seed committee. Parameters in
respect of yield attributing traits revealed that GMO-
9704 for days to maturity, plant height, branches/plant
and pod length; GMO-9713 for plant height, pods/plant,
pod length and test weight; GMO-3004 for plant height,
branches/plant, pod length and test weight were stable
over environments as they expressed non-significant
regression coefficient (b)) approaching unity with
non-significant deviation from regression for the
respective traits. This indicated that the stability
observed in these traits is reflected in the stability for
grain yield. Therefore, the chances for the selection of
stable genotypes could be strengthened by selection
for stability of yield components.
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ares) for stability for different characters

Table 1. Analysis of variance (mean squ

-
i h

Pod length
(cm)

Pod per
plant

Branches
per plant

Plant height
(cm)

e2
ml—
L
© ®
&y E

Seed Days to
yield flowering

df.

Source

0.129"

134.990™
14302.914™

3.861*"

10.501*
2403.805*"

146.617""
479.134*

120.663*"

0.087*
1.440™
0.023*
2.280™
0.025
0.018"

9
2
18

Genotypes

69.358""

112.980*"

Environment

GXE

- a4

0.0547
0.293°
0.028

43.247"
28605.828"

1.567™
138.717"

13.448"
4807.609**

39.126*

958.269™"

17.264"
225.959*

1

9
10
&1

Environment (linear)

GXE(linear)

gy

0.0

55.520
27.877

1.060
1.866
0.063

5.496"
19.260"

26.260™"
46.794"
14.872

26.598""

0.010°

0.0001
0.008

0.071°

.13
2.105

Pooled deviation
Pooled error

0.005

-
[

0.017

2318

1.672

0.004




Table 2. Mean and slability paramelers for yield and its components in mothbean

Stability performance of mothpa.

St Genolype Yield (Kg /ha)  Days o flowering —— Days to matarity — Plant height (cm) Branches/plan,
No o
Mean b Sd Mean b S°d Mean b, 5 Mean b, 57l Mean b 3
1 GO 05 0N B o0206 207 108 120 19510 6 1085 0% 55 0740 oy,
2 AMOOTNGE A 10 0007 @ 15300 098 ® 04 009 6 1020 A% 71 14 gy
3GMOYTIS BB 1249 004 @ 14390 367 & 046 1455 B 0810 D29 79 1157
SEINE LR G 1566 -0.003 D 166520 641 m 106 860 5 0831 5 166 1387 e
5 @Awaay a6 10100 0004 61 1572 180 & 077 2589 B 098 293 779 UF oo
6 QOSIH a2 1170 0019 B 1692 668 B 037 -868 0 1004 1649 761 1187 e
TGWaom 1001 -0.0001 731760 319 B 100 4700 @ 1126 081 618 0247 5
8 GMOONg 3o 0871 0001 7 1700 09 100 098 17210 @ 0982 13395 583 08 1y
T GMOa15 23 0728 0014 A 1429 1189 9O 192 24316 @ 1018 139 501 0851 17
10 GMO9701 40797 0004 B 0010 005 12 169 -165 B 117 124 498 062 74
11 Maan a7 . ® B 50] 6.52
12 SEm+ 6678 025 188 056 483 483 310 020 097 0
Contd....
St Genotype Pods/plant Pod length (cm) Seeds/pod Test weight (g )
No Mean b, §’d, Mean b, S2d Mean b, S Mean b S
1. GO 4780 0916 0820 41 1174 0173 518 07H4 0.007 2.38 0233 005
2 Gvo9rs 56.70 1.060 26252 43 25X 0.110 547 1030 0007 267 1509 0008
3 GMOYM3 6131 1.136 10.368 44 1841 0.001 548  0893* 0008 279 1433 Q0m
4. GVOgr 61.13 1.169 33053 44 1549 0004 549 10670 0007 287 1934 0025
5 GMO9IM 5848 1120 67706* 42 0034 0.040 554 1104 0007 268 1478 0032
6. GVOO105 58.15 114 46414 40 1442 0.245 538 1079 0008 276 D348 0003
7. GMOY114 4663 0889 238714 38 149 0.006 530 0931 0.007 246 0468 0010
8  Gvo9ns 4619 0.880 10614 39 0626 0009 529 0993 0.007 248 1200 002
9  GMO91S 4634 0845 2337 40 0047 0016 526 1.017 0.007 251 0831 0004
10.  GMO9701 4657 0832 14107 39 0682 0.000 527 0993 0.008 250 1162 Q065
11, Memn 5293 41 536 261
12. S.Em.+ 373 9.87 0.19  1.55 0.002  0.01 0.071 0.58
""" Significant at 5% and 1% level, respectively
References 5. Henry, A. and Dauley, H.S. 1983b. Genotvpe
environmental interactions of induced mutants
1. Eberhart, S.A and Russell, W.A. 1966. Stability mothbean. Madras Agric. J. 76:705-708.
parameters for comparing varieties. Crop Sci. 6: . 3
36-40. 6. Saini, M.L., Malik, J.S., Solanki, K.R. and Singh, J.V.
1983. V x E interactions for green fodder yield '
2. Paroda, R.S. and Hayes, J.D. 1971. Investigation of mathbean. Indian J. Agric. Sci. §3:83-84
genolypes environment interaction for rate of ear 5
ermergence in spring barley. Heredity 26:157-176. 7. Sharma, R.C. 1998. Stability in Mothbean (V!
aconitifolia). Indian J. Agric. Sci 68 130-131
3. Henry, A. 1995 Phenotypic stability in Mothbean for T
seed yield on drylands of Weslern Rajasthan. 8. Thangavellu, M. 1982 Corelation. path ol
Forage Res. 21°58-61 stability analysis in Mothbean [Vigna acontifol
(Jacq. ) Marechal]. M.Sc Thesis, HA U Hissdl
4. Henry, A and Dauley, H.S. 19834 Genolype x

environmental interactions tor seed yield
mothbean. Indian J Agric. Sci 53469470
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Combining ability analysis in sorghum [Sorghum bicolor L.
(Moench)] for yield and its attributing traits

B. G Solanki, D. M. Patel, P. B. Patel and G. O. Faldu

Main S 3 ; ; . -
O1ahum Research Station, Navsari Agricultural University, Surat (Gujarat)

Abstract

The present 5““_3’)’ Was carried out to estimate the general and specific combining ability of parents and
hybrids respectively for yield and its attributes in sorghum. Ten elite genotypes of sorghum were used
as parethS and were mated in diallel fashion excluding reciprocals. The observations recorded were
plant height,, flag leaf area, panicle length, primaries per panicle, grain yield per plant and test weight.
ANOVA revegled significant differences among genotypes, parents and hybrids. The GCA variances
were predominant for all the characters under study except test weight. The results indicated that the
yield and its attributing traits were governed by additive gene action. Parent SR 1571 exhibited higher
GCA effects for most of the characters hence it could be used for yield improvement. The high GCA
effects were associated with higher mean performance. Considering the SCA effects, crosses SR 770 x
SPY 1022 and GMRP 9 x SR 1571 recorded higher SCA effects for yield and its related characters. The
crosses with higher SCA effects involve atleast one or both parents with high GCA. Such crosses may be
exploited to fix high yielding characters in advanced generations. In rare cases both parents with poor

GCA also produced hybrids with higher SCA effects. In such cases cyclic or biparental breeding
programme might be useful.

Key words: Sorghum, general combining ability, specific combining ability.

Introduction The present study was, therefore, conducted to
estimate the general and specific combining ability of

Sorghum (Sorghum bicolor (L.) Moench) is an parents and hybrids respectively for yield and its

'mportant rainfed crop for dryland area. Sorghum attributing traits.

provides staple food for the people. In Gujarat, .

sorghum is considered as poor farmer's crop. Material and methods

C:J!i».;ancm of sorghum on poor fertile soil, low cost ‘ |

crop management, rainfed cultivation, diseases as_ﬂd Ten homoz_ygogs lme§ pf grain sorghum were used

pest attack, least preference as food, lack of superior as parents in this hybridization programme. The lines

ines in hybridization programme are the main were SR 770, SR 833, SPY 1388, SPY 1022, CS\

reasons which led to lower production of sorghum. 15, GMRP 9, GMRF’ 27, SR 1571, SR 1718 and
GJ 38.The crossing programme was adopted using

Choice of parents which had good potentiality for yie!d diaHleI mating dlesigrj at Main S_orghum ‘RGSGJFCH

and ifs related characters is the primary necessity in Station, Ngvsan Agrtcultgrai L‘anersnty‘__ b_uml. The

breeding programme Information on relailiye parental “”_95 and th?'[ f‘elhu“'d’”[ :"J f :, Wlﬂfe

importance of general and specific combining gbliiity evaluated with FBJ. 41 clw t:ldH‘ddIId check ;1; Mam‘

s of immense use in the development of an efficient Sorghum Resefl.rgh. Station, bl:lldt. ‘T he trial was

breeding programme. It not only helps to identify the conlduclted ina li-l!l{:i(}l'!?}"titi block Lit‘:}blgij wuth three

parents and crosses which are likely to give the replications. Tlm|Fn.\umnm:‘ulad agricultural practices

maximum improvements for the characters unde: were adopted to raise the crop

X . als des means 0O

[qu]S;Sg;3-,‘:&%16?#51“22? g:r::; ::;:'mn involved init. The observations recorded were plant height (cm), flag

13
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leaf area (sq. cm), panicle length (cm), primalrio.s per
panicle, grain vield per plant (g) and test welgm (.9}'
Analvsis of data for general and specific combining
ability was carried out following Griffing's (1) method
I1. Model I (Fixed effect model).

Results and discussion

The analysis of variance for combining ability of yield
and its attributing traits are presented in Table 1. The
ANOVA revealed that the differences due to genotypes
were highly significant for all the characters under
study. The same trend was observed for parents and
hybrids. The results indicated that there was sufficient
variability exist among genotypes, parents and hybrids
for all the traits under evaluation. The variances due to
general combining ability and specific combining
ability were highly significant for all the characters
under study except test weight which was indication
of importance of additive and non-additive variances in
the inheritance of the traits. Similar findings had been
reported by number of other workers (2, 3,4, 5,6, 7,
8, 9, 10, 11). The GCA variances were higher as
compared to SCA variances for flag leaf area, panicle
length, number of primaries per panicle, grain yield
per plant and test weight. These results suggested
that the traits under study having higher GCA
variances were governed by additive gene action.The
results were in agreement with the earlier results of
Poor and Rezai (12), Shakoor and Qureshi (13), Patil
(14), Ravindrababu et al. (15), Gaikwad et al. (16) and
Tiwari et al. (17). Due to predominance of additive gene
action, direct selection is effective in the improvement
of such traits. Only plant height exhibited higher SCA
effects, which was indication of the presence of
dominance gene action in the trait.

The estimates of general combining ability effects are
presented in Table 2. Considering the plant height,
parent GJ 38 exhibited highest negative GCA effect
which was desirable for dwarfness. GJ 38 was followed
by SR1571 and SR1718. For flag leaf area SR 1571,
SR 770, SPY 1022 and GMRP 9 observed promising
inrespect of GCA effects as well as mean performance.
For panicle length, the GCA effect was higher for SR
1571, GMRP 9 and GMRP 27.The parents with high
GCA also get higher rank for mean values. For
primaries per panicle, parents SR 1718, S

GMRP 27 exhibited higher GCA effects. R
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While, parents spy 1022, GMRP 9, SR 1571, 5p
770 aﬁd GMRP 27 recorded higher GCA effects fo,
the grain yield per plant. While for test weight, ony,
lwé Lparenls SR 1571 and SR 770 were obserye
significantly promising for GCA effects

ases, higher GCA was associated with
higher mean values, which indicated that ge!ect|rJ,.l
based on per se performance is also effective. This
trait is matched with the earlier findings of Patel (18)

and Wadikar et al. (19).

In most of €

Looking to the overall situation fpr GCA effects
parent SR 1571 observed promising, as it had
exhibited higher GCA effects for most of the
characters accompanied with high mean. So, one can
use SR 1571 as one of the parent in future sorghum
breeding programme and can achieve the target of
developing higher yielding grain sorghum varieties.

High GCA effects mostly contribute additive gene
effects or additive x additive interaction effects and
represents fixable portion of genetic variance. Parents
with high GCA offer the best possibilities of
exploitation for the development of improved lines with
enhanced yielding ability. It is suggested that
population involving these lines in a multiple crossing
programme may be developed for isolating desirable
recombinations.

The details of top ten crosses for SCA effect is
presented in Table 3. For plant height, highest
negative and significant effect was recorded by cross
GMRP 9 x SR 1571 followed by SPY 1388 x SPY
1022, SR 770 x SR 1718 and CSV 15 x GMRP 9
While for flag leaf area, crosses SR 833 x GMRP 27,
SR 770 x SPY 1022, SPY 1022 x GMRP 27, SPY
192? x SR 1718 and GMRP 9 x SR 1571 were top five
significant specific crosses. Panicle length is also ane
of the yield attributing character. For this trait, crosses
SPY 1388 x SR 1571, SR 833 x GJ 38, SR 770 x
SPY 1022, SPY 1388 x SR 1718 and GMRP 9 x SR
157.1 _observed most promising. These crosses also
exhibited high mean values for the respective traits.
While for primaries per panicle, the cross SPY 1388
X SR 1571 recorded highest significant SCA effects
which was followed by SPY 1388 x CSV 15, SR 77V
x SPY 1022, CSV 15 x GMRP 9 and SR 1571 x SR
1?18. Crosses with higher SCA effects als?
registered higher mean values for the trait.



Combmng ability analysis in sorghum

E‘il?-—?::%j“i;—i—L‘t for combining ability in sorghum for yield and its altributing traits in sorghum
:;:".—;',__"-'; = Plantheight ~ Flagleaf area Panicle  No of prima- Grain yield/ ferst
—--'—J— _____ - lom) (Sq. cm) length (cm) ries /panicle  plant(q)  weight (9)
o = SRR 3.950 0.533 19.063 25013 0010
o > 3123882 20614290 38138 174474 3284.505 0.432°
“Cdc E il 9764.822* 62.512* 108.059* 257 420" 0.523"*
; 2 :-.,,._,‘q "*1“ di;?“gz“ 23816.840**  33016" 188305 3766.279** 0409
P IYEIES E 3172 85347.282 44.123 163.666  9330.219 0.620
i 2 833.573™ 11072679  27.893*  102.846** 1729454 0.225
e - 1082.882  6831.180* 9.677* 49.220*  967.911'*  0.128
Error 108 159.577 224.304 2.170 10.014 15.131 0.019
b 56.166 904.031 2.143 7.736 142.860 0.017
B 923.305 6606.877 7.506 39.207 952.780 0.109
S.EMz 1.703 2019 0.199 0427 0.525 0.019

¥ T . 5o/ wx a2k
= Significant at 5% = Significant at 1 %

Table 2. Estimates of general combining ability effects of parents for yield and its attributing characters in

sarghum
Barents Plantheight Flagleafarea Panicle  No. of prima-  Grain yield/ Test
_ (cm) (Sq. cm) length (cm) ries /panicle  plant(g)  weight(g)

SR770 12.061 25.0267 -6.880* -1.093 9497 0.140
(238.37) (243.93) (24.60) (44.40) (60.20) (2.9)
SR&33 1.788 6.031 -1.205* -2.593* -4.862" 0.007
(233.83) (150.60) (21.13) (47.40) (36.60) (2.7)

SPY 1388 -2.695 -23.644™ -1.641* 1.090 -11.553" -0.102*"
(223.33) (183.30) (21.33) (46.40) (43.80) (2.7)

SPY 1022 4 861 21.809™ -0.436 -2.635* 13.363™ 0.090**
(239.73) (242.00) (28.20) (50.60) (58.80) (3.0)

CSv15 2.869 -39.669™" -0.288 1.907" <15.163™ -0.227*
(237.30) (123.13) (25.23) (43.60) (43.50) (2.5)
GMRPSG 12.033* 17.957 1.856 -0.702 10.880"" 0.007
(267.57) (117.30) (29.60) (41.40) (38.80) (2.0)
GMRP27 -2.609 -10.555™ 1.678™ 2423 9472 -0.002
(258.53) (87.13) (36.40) (63.20) (58.00) (1.8)
SR1571 -10.442™ 42.398™ 2426 3.148* 9.113* 0.198
(212.30) (200.33) (30.50) (49.80) (47.00) (3.0)
SR1718 -6.001 123437 0.359 3.698" -2.162" 0.073
(204.67) (242.50) (27.10) (49.60) (52.30) (24)

GJ38 -11.864™" -51.519" -1 863" -5.243" -18.5956" -0.185**
(184 43) (153.67) (25.17) (46.40) (36.00) (29)
SE(g)t 3.460 4102 0‘-{03 0.%{3?’1 | 96‘:'1 U:U'J?_a’f
SElg-g)t 5157 6_11_4 L_).E)Uj 1.2 ﬂ; 1.588 0 O.Em‘
Parental mean 230.00 174.390 26.93 48.._:1_ 47.47 26

" = Significant at 5% ** = Significant at 1 %
Figures in parenthesis indicated the mean performance of parents

15



Solanki et al.

Table 3. Details of top ten crosses in respect of specific combining

ability effects for yield and its attributing traits .

sorghum
Plant height Flagiieal araa
Cross SCA Mean Cross SCA Mean
GMRP9/SR1571 -82.818**  180.67 SR833xGMRP27 134.221“ 362.33
SPY1388xSPY1022 -55.603** 141.97 SR770xSPY1022 122-730" 392.20
SR770xSR1718 -43.055** 158.50 SPY1022xGMRP27 112-8?7*_ 346.77
CSY15xGMPP9 -41.296** 169.10 SPY1022xSR1718 104.713** 361.33
GMRP9xGMPR27 -31.252 173.67 GMRP9xSR1571 98.31 SH 381.30
SR770xGMRP27 -29.946 175.00 SPY1022xSR1571 86.224" 373.07
SR833xGMRP9 -29.582 179.73 CSV15xGJ38 86.419“ 373.07
SR833xGMRP27 -28.541 166.13 SR833xSR1571 84.469 355.53
SPY1022xGMRP27 -28.413 169.33 SPY1388xCSV15 84.444* 243.77
SPY1388xGJ38 -25.535 156.60 GMRP9xSR1718 81.541** 334.30
SE.(S )* 10.431 - 12.87 *
SE(SS,)t 17.104 - 20.28 =
F,Mean 187.83 233.36
Cont...
Grain yield/plant Test weight
Cross SCA Mean Cross SCA Mean
SR833xGMRP27 54.168**  122.20 SR770xSPV1022 0.660** 36
SPY1022xSR1718 51.677**  126.30 GMRP9xSR1718 0.500** 3.3
GMRPIxSR1571 50.395**  133.80 GMRP9xSR1571 0.475* 34
SR770xSPV1022 49.218**  136.50 SR833xGMRP9 0.467* 3.2
SPY1022xSR1571 42.702**  128.60 SPY1388xGMRP27 0.383* 3.0
SR770xSR1571 42.568**  126.40 SR770xGMRP27 0.342 32
SR770xSR1571 42 568**  126.40 SPY1022xSRI1571 0.292 33
GMRP9xSR1718 36.160**  108.30 SR833xSP\/1388 0.275 2.9
GMRP27.GJ38 36.202" 89.50 GMRO27xGJ38 0.264 2.8
CSY15xGJ38 29.627** 59.30 CSY15xGMRP27 0.208 27
SE.(S 32.11 = 0114 -
S.E.(S,-S,)* 52.67 - 0.187 -
F, Mean 66.96 2.75
I
Cont...
Panicle length Primaries/penicle
Cross SCA Mean Cross SCA Mean
SPY 1388 x SR1571 5.819"" 32.43 SPV1388xSR1571 15969+ 20,60
SRB33xGJ38 5.405** 28.17 SPV1388xCSV15 14 611 58.00
SR770xSPV1022 4.286* 28.80 SR770xSPV1022 12.436 59 10
SPY1388xSR1718 3.786 28.33 CSV15xGMRPY 11.602* 63.20
GMRPYxSR1571 3.622 33.73 SR1571xSR1718 10.761° 68.00
SPY1388xCSY15 3.466 27.37 SPV1388xSR1718 9.619° 64.80
SR770xSR1718 3.491 28.80 CSV15xSR1718 7.402 63.40
SRB33xGMRPY 1.719 28.20 GMFPYxGJ38 4.752 49.20
GMRP27xGJ38 1.694 27.33 SR770xSR833 3 494 50.20
CSV16xSR1718 1.600 27.50 GMRPYXSR 1571 3.761 56.60
SE(S)t 1.357 - 26.13 i
S.E.(S,-S,)* 1.995 42.85
F, Mean 25 59 50.86




Inrespect of grain yield per ni- 2 0ros SR 8!
x GMRP 27 stood firsy (ﬁpﬂ?ﬁ‘aﬂftﬂ:::u::;)ljm:l ER “:{E?
xSR 1718, GMRP 9 xSR 1571, gR 770 :;3[--’\’ :3)
and SPY 102£\X.SR 1571, For lest w:-\.ithhll'm (‘rod“z
SR 770 x SPY 1022 (0.650) recorded high -
significant and positive SCA effects and was f 'lg ho
by GMRP 9 x SR 1718, GMRP g SR 15?? %’OWBd
XGMRP 9and SPY 1388 x GMRP 27 Theer o oo
T;re ostewe(:Ipron1iSing in respect of méan vaiucerg 2?:;
rom overa performance, cro /
1022 and GMRP 9 x SR 1571 esftﬁzitig tzn;gexr 22:
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Stabilit is i
Y analysis in Cowpea [Vigna unguiculata (L.) Walp.)
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Abstract

Stability analysis was carrieq

out f i
Apand .and Navsari) over two Year:r :{;I :llv
grain yield, plant height, pods/ - gnly
presence of genetic variabilj

eg;sgenﬁgnot:rpes of cowpea grown at 3 locations (Sardarkrushinagar.
icant variance due to genotypes against pooled deviation for
ty ?;??}:!82‘;‘: 'ﬁ:‘gth, number of effective branches/ plant and test weight revealed the
yield and plant height indicating that hral S. Tﬁe G X E (linear) interaction was significant for traits such as grain
The pooled deviation, a t6hdiBog Phenotypic Defforrnance of the genotypes was predictable for these traits.
plant height, pod length and te t" component was significant for grain yield, days to flowering, days to maturity.
environment interactions we. st weight. _lt indicated that both linear and non-liner components of genotype x
genotypes, GC-9714 (859 Kaiha) eGréasponsmle for the differences in the stability of genotypes observed.The
exhibiitad high mean values T 1 ‘973_2 (775 kg/ha), GC 9210 (735 kg/ha), GC 9708 (681 kg/ha) and GC 4 (584 kg/ha),
non-significant deviation from r grain yleld and non-significant regression coefficient (b) approaching unity with
node et plant. Bed Indth regression. Pi-?rameters in respect of yield attributing traits revealed that GC 9714 for
N IGhE: ooclar ,l : gth, number c:_f effective branches/ plant, seeds per pod and test weight; GC 9732 for plant

ght, podsip ant, number of effective branches/ plant and seeds/pod, GC 9210 for days to flowering, days to
matunty: plant height, pod length, number of effective branches/plant and test weight; GC 9708 for days to flowering.
plant height, pods/plant, pod length, number of effective branches per plant and seed per pod and GC 4 for plant
height, pod length, number of effective branches/plant and test weight; were stable over environments.

Key words : Stability analysis, cowpea, enviorenment intrection.

Introduction pods per plant, pod length (cm), number of effective

branches per plant, seeds per pods and test weight
Cowpea [ngna unguiculata (L.) Walp.] is an (g). Data were subjected to ANOVA for individual
important grain legume suitable for cultivation under environments and pooled analysis of variance over

environments following Eberhart and Russell (1). The
significance of stability parameter (b) and its
deviation from unity was tested by 't' test.

arid and semi arid agro climatic conditions.Yield is a
complex character and is multiplicative product of
many factors called yield components which are
greatly influenced by environmental fluctuation.
Environmental conditions have always been major
constrain for stable yield. Itis essential to breed high
yielding varieties which perform consistently better
under different environmental conditions. Therefore, the
present investigation was taken up to study genotype
¥ environment interaction in 11 advance cowpea

Results and discussion

The results revealed highly significant variance due to
genotypes against pooled deviation for grain yield, plant
height, pods/plant, pad length, number of effective
branches/plant and test weight revealing the presence
of genetic variability for these traits (Table 1). Highly

genotypes. significant differences due to environments were
s observed for all the traits studied except pod length
Material and methods and seeds per pad indicating that the locations were
_ o wpea were grown at highly variable. Highly significant differences of high
Eleven advance genotypes of Cowp ¢ magnitude due to environment linear for all the traits

krushinagar, Anand and Navsari
summer 2002 and 2003 in
sign with four replications. The
cm and 10 cm,
th period, the
as followed at
corded on

studied except seeds per pod indicated large macro
environment differences at three locations and their
influence on expression of traits. The G X E (linear)
interaction was significant for traits such as grain yield
anlrae and plant height indicating that phenotypic performance
recommended PBCkag_e ";‘fﬁ,ﬁﬁ"’ﬁirﬁ re of the genotypes were predictable for these traits. The
3‘# o mcat'onb-ggﬁ;ﬁ:w? g;ain y‘ield (kg/ha), days pooled deviation, a non—hnea‘r component was
Ic; E‘ie(iﬁ’;r’“f?grmqml days o m_e;luriiy plant height (cm) significant for grain yield, days to flowering, days to
o flowering, 8 ' ' ;

3 locations, Sardar
over two years,
randomized block de
inter and intra-row spacing were 45
respectively. During crop grow
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maturity, plant height, pod length and test weight It
indicated hat bolh linear and non-liner components of
genotype x environment inferactions were responsible
for the differences in the stability of genolypes
observed

The Iinear regression (b) 1s regarded as measure of
responsiveness and S°d as measure of stability for
classification of genotypes as suggesled by Paroda
and Hayes (2). A genotype with non-significant S”d,
and b was considered as stable genotype. As revealed
from Table 2 all the genotypes did not interact with
environments as shown by both b and S’d, being
non-significant, therefore prediction of performance
was perfect in case of all the genotypes. The
genotypes. GC 9714 (859 kg/ha), GC 9732 (775 kg/
ha). GC 9210 (735 kg/ha), GC 9708 (681 kg/ha) and
GC 4 (584 kg/ha), exhibited high mean values for grain
yield and non-significant regression coefficient (b))
approaching unity with non-significant deviation from
regression. Parameters in respect of yield attributing
traits revealed that GC 9714 for pods/plant, pod length,
number of effective branches/plant, seeds/pod and test
weight; GC 9732 for plant height, pods/plant, number
of effective branches/plant and seeds/pod, GC 9210
for days to flowering, days to maturity, plant height,
pod length, number of effective branches/plant and test
weight; GC 9708 for days to flowering, plant height,
pods/plant, pod length, number of effective branches/
plant and seed per pad and GC 4 for plant height, pod
length, number of effective branches /plant and test
weight were stable over environments, as they
expressed non-significant regression coefficient (b,)
approaching unity with nonsignificant deviation from
regression for the respective traits. This indicated that
because of the stability observed in these traits may
results in to the stability of grain yield of
plant Therefore, the chances for the selection of stable
genotypes could be strengthened by selection for
stability of yield components.
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Daysto  Plantheight Pods/plant ~ Pod Number of Seeds
maturity (cm) length effective Sois:
(cm) branches/

Days to
50%
flowering

Grain yield
(Kg/ha)

d.f.

Source

Table 1. Anzlysis of variance (mean squares) for stability in cowpea

plant

= —
[~ e

1.02

11

0.28*

1.36™
0.89

0.37

10.33*
529.62**

12.05 171.48*
4374.23™

80.43**

108657 .43* 6.27
325.43*

10

Genotypes

i
o

13:382*
0.05

891037.50*

5
50

Environments

GXE

F’,‘
e
L]

7.18
1069.23*

171.82

719
160.87*

5.63
650.86™*

33105.83
1782075.00™

S

26.68**
0.05

1.78°
0.22

8748.47*

1
10
40

180

Environments (1)

GXE()

10.20

253.86"

4.69

3.78
6.79*
0.53

44126.78™

0.05
003

0.46**

4.81* 81.62* 3.79
0.31 2.9 0.11

20077 17

Pooled deviation

4.87

6329 64

Polled error

and 1% level respectively

™" Significant at 5%,



Table 2. Mea

arame|

nand stability P

ors ’
foryield and its components

Stability analysis in COWPE)

& . : h \- v m cowpea
o Genolype P10 { kg i) Daye 10 0 0
N_Ej__ o f\h‘.\‘-‘” b = h;t S FRTRAT 4 BTN f1t\\.\,‘f'[1|\{| f!.|'v.-', Iy l1l,|h|r|l’¢ Flant "r"'-'lh‘ (em)
GU-89.0 B6H 199 o < b Maan b 8l Meran h 'l
R s C 650000 = S
3 GC-8805¢ 5 083 5k 19 083 71 211 060 1544 AR OF aniid
1 GC-8040 08 - JE07 0 48 077 oo , . ; o
K U8 0116 Boe . 73 093 .51 AF iy e
" 8210 - (\0.\6.0 49 119 r v E ! Pl )i
4 GL-% 735 1.40 5034 9 1529 74  0.73 28 44° &6 108 o
& GC-9211 643 129 -:3?.002 47 088 032 70 150 051 % Bus A’
GC-9708 681, 060  ramn. B 090 0058 70 025 1009 49 0GB 470
E <~ Q= 0978.2 47 ’
3C.9714 859 1.0 < 099 .030 71 177 180 52 08B0 1070
: GC-9732 09882 46 089 . . - - A )
: L-dioe 775 148 1069 2.23 70 143 49 49 042 9332
o TGC-99-1 370 1417 5102'2 47 074 599 50 064 416" 61 101 182
0 GC-3 437 0.88 26824 52 1.5 1643 75 143 721" 50 184 4464
1 GC-4 584 092 . 94 48 125 1580 72 082 1177 70 227591 44*
-54318 47 096 203* 73 130  7.10" 45 089 521
Contd.... R
r Pods/plant
30 Genotype P Pod length (cm) Number of effective  Seeds/pod Test weight (q)
B branches/plant )
Mean b 2
Sd Mean b Sd Mean b Sd Mean b Sd Mean b  S'd
GC-892¢ B 057 ’
g e B I 12—” 13 087 006 26 075 001 97 317 040 16 153 0O
3 GCO040 R oss - A0 14 013 006 25 097 008 95 360 003 146 14 009"
s =« o 310 120 026 055 31 080 -003 97 222 087 151 057 1.29"
: i 154 313 107 194 010 27 109 003 100 -229 327 99 066 0.05
3 A 3 057 074 109 114  -001 24 093 003 91 207 004 109 089 03¢
6 GCO708 13 098 203 112 154 006 24 092 002 99 042 019 102 075 0.16*
7 GCO714 1n 080 162 104 087 -007 24 115 0001 99 262 004 89 125 0D
8§ GCEr32 B 116 033 14 252 273 22 1143 002 103 154 119" 118 090 0.19*
¢ TGCY%1 13 095 127 127 D26 039" 26 106 019" 112 080 158" 139 13 0.88™
10 GC3 16 142 061 112 241 019 27 121 0003 109 217" 014 106 106 -003
1 GC4 15 134 314 122 178 020 22 008 0007 101 -040 153" 144 045 0.0005
*.** Significant at 5% and 1% level, respectively
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Association analysis between yield and contributing characte,.
in cowpea (Vigna unguiculata (L) Walp.)
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Abstract

Association between seed yield and its ten contributing characters in cowpea (Vigna unguiculata (|,
Walp.) was studied using field experimental data of thirty six treatment combinations comprising of
four levels of date of sowing and three levels of each varieties and irrigation. Seed yield per plant
exhibited significant positive association with all contributing characters except trifoliage leaves and
reproductive period and accounted for ninety four per cent of the total variation. There was high

positive direct effects of dry matter, plant height and pod length on seed yield per plants

Key words : Correlation, coefficient of determination, path analysis, cowpea.

Introduction

Crop yield is a complex quantitative trait governed by
large number of genes and greatly influenced by many
contributing characters. Therefore, it is always of
interest to know the contribution of such characters
on yield and interrelationship among themselves.
Cow-pea (Vigna unguiculata (L) Walp.) is one of the
important legume crops of India. It is grown as grain,
vegetable and fodder crop in all the seasaons for which
such information is inadequate. Hence, the present
investigation was taken up to obtain information on
association between yield and its components and
direct and indirect effects.

Material and methods

Thie field experiment was conducted at the Seed
Technology Farm Gujarat Agricultural University,
Sardarkrushinagar during rabi season of the two
conseculive years viz., summer 1999 and summer
200010 ascenain the interrelationship between yield
and its component characters of cowpea. Thirty six
lreatment combinations comprising of four levels of
date of sowing and three levels each of irrigations and
varielies were tried using RBD with four replications
The crop was raised with a Epacing ol 45 ¢m
between rows and 10 cm within rows. All the
recommended practices were followed during the crop
growth. The observations were recorded on five
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randomly selected plants from each plot. Besides seed
yield (Y), plant height at 60 DAS (X,), number of
trifoliage leaves per plant at 60 DAS (X,), number of
primary branches per plant (X,), dry matter per plani
(X,), number of pods per plant (X.), number of seeds
per pod (X,) pod length (X,), 100-seed weight (tes!
weight) (X,), fodder yield gm per plant (X,) anc
reproductive period (X, ) were studied. The correlation
and regression analysis (1) and path coefficient
analysis (2) were carried out.

Results and discussion

Analysis of variance revealed that there were
significant differences among the treatments almost
for all the characters. The correlation matrix for seed
yield and its ten contributing characters is given I"
Table 1. All the characters were positively associaled
with seed yield except reproductive period. Seed yied
was significantly and highly associated with pod lendt”
(0.888), dry matter (0.87), number of seeds per pov
(0-84), number of pods per plant (0.838), number o'
primary branches (0.817), fadder weight (0.805) plan
height (0.785) and 100 seed weight (0 538) The
trifoliage leaves (0.193) and reproductive perod
(-0.020) had non significant and negative assocatic!
with seed yield respectively. All the contributi™
Characters were also positively correlated ;lrn\.”".‘:'
themselves excepl reproduclive ;.ltHIUt'f sugggz:;unsl I”‘!Il
selection for these traits would be effective o
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improvementin seed yie|( Rama

: 1. nd
(4) and Bhopal Singh et al (
correlation between grain yiel
cowpea.

v Singh (3), Sawant
5) also found positive
dandits components in

w{:?gea;g thg I(;Of:rl}ributing characters were regressed
Wi yield, the total variation acc

was 94 per cent. The regression coeff?ctijgrt\?g {2}; t?heer::
standard error and test of significance ('t valuesl) 'for all
these characters are shown in Table 2. The result

revealed that the contribution of different chéracters werz
”Ot. of the same magnitude. The assess direct and
indirect contribution of each character towards seed
yield, path coefficient analysis was done and the same

Table 1. Correlation coefficient among vield arid

'S given in Table 3. The results of path [

iqdmcated that all the characters exhﬁ)iteda;iﬁ:
direct effect towards seed yield except trifoliage leaves
(-0.266), 100-seed weight (-0.257) and fodder weight
(»O.j;35). The dry matter per plant had the highest
positive direct effect (0.644) followed by plant height
(0.375). pod length (0.363). number of primary branches
(0.050). number of seeds per pods (0.021) and
reproductive period (0.060). Thus, the selection
pressure on these traits may lead to an overall
InCrease in seed yield. These results are in greement
with earlier reported by Ram and Singh (3), Sawant
(4) and Bhopal Singh (5) for maijority of the characters.
Trifoliage leaves (-0.266) and 100-seed weight (-0.266)

its ten contributing characters in cowpea.

Characters Y X, X, X, X, X, X, X, X, X,
X, 0.785

X, 0.193 0478 :

X, 0.817 0.117  0.593

X, 0.871 0395 0686 0.892

X, 0.838 0226 0767 0789 0.829

Xs 0.841 0024 0667 0748 0692 0715 :

X, 0.888 0384 0712 0798 0890 0742 0.788 .

X, 0.538 0.169 0358 0.808 0758 0.560 0.622 0.640

Xy 0805 0511 0877 0773 085 0821 0660 0825 0634

K -0.020 -0.162 -0.051 -0.028 -0.056 -0.014 -0.002 -0.012 0.278 0.013

Legend : All estimates are significant at 5% level
X,: Plant heightin cm
X_: Number of trifoliage leaves per plant
‘Mumber of primary branches per plant
: Dry matter gm per plant
- Number of pods per plant

[y

X
X
X

o K

on coefficient, their sta ndard error

Table 2. Regressi
g mination (R?).

and coefficient of deter

ion standard ‘t'value R?
RIS i?)gl;zziselit error per cent
X, 01236  0.0383  3.23
X, 01313 00448 293
X, 00626 02085 030
X, 0.3404* 01004  3.39
X, 0.0040 0.0484'  0.08 »
X 0.0463 02494 019 94,
X: 0.8245 03133  2.63
A 00137 0.0062 -z.zg
X, 00658 00806  -0.82
X, 00611 00594 103

)

e
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X,: Number of seeds per pod
X,: Pod length

X,:100-seed weight (test weight) g
X,: Fodder yield g/plant

X,,: Reproductive period

Y : Seed yield g/plant

showed highest negative direct effect followed by
fodder yield (-0.135). The path analysis also
revealed a low residual effect of (0.236) which
indicated the adequacy of the characters chosen for
the study.

The results thus lead to the conclusion that plant height
(X,), number of primary branches per plant (X,), dry
matter weight (X,), number of pods per plant (X,),
number of seeds per pod (X,) and pod length (X,) had
positive direct effects as well as high significant
positive association with seed yield per plant are the
most influential characters towards seed yield. Henge,
it would be rewarding to pay emphasis on thesg t_ralls
in selection programme for improving seed yieid of

cowpea.



Association analysis hetween yield and conlribuling characters in oy,
L} L

Table 3. Direct and Indirect effects for l:-nmntnhllh‘ﬂ*'l’” racters S T —
I S o, X X X, Correlst;
Characters X, X, X X X, X. X, " ; " with ‘Seerijr.-q
X, -0.127  0.375 0.030 0442 0014 0.007 0.258 -0.095 -gg;g 38‘35 :J 7(85
X, 0266 0.179 0006 0254 0002 0001 0139 -0.043 pcolie i :J )
X, 0031 0222 0050 0575 0007 0016 0290 -0.207 2405 oo ogy
X; 0105 0.257 0.044 0644 0.008 0.015 0.323 -0.12;5 —0.111 :0-001 rjr:ﬁ
X, -0.060 0.287 0.039 0.534 0.009 0.015 0269 -0.1 -O '089 : OOD r.;-,rj
X, -0.006 0.250 0.037 0445 0.007 0.021 0285 -0.108 - .112 (.U[] rJ p,zzj
X, -0.102 0.267 0.040 0573 0007 0017 0363 -0.164 “3’036 rj‘r) ])7 DJC:H,
X, -0.045 0.134 0.040 0.488 0.005 0.009 0232 -0.257 -0. 01001 \.uf
X, -0.136  0.328 0.039 0.551 0.008 0014 0299 -0.163 -0.135 ; : 0. 89:
X0 0.043 -0,019 0.001 -0.036 0.001 0000 0004 -0.071 -0.002 0.06 0.020
R?=94 41 Residual effect = 0.236
References 3. Ram,D. and Singh, K.P. 1996. Correlation ang
path coefficient analysis of certain
1. Montgomery, D.C.and Peck, E.A.1982. morphological characters in cowpea. Haryana J
Introduction to linear regression analysis. John Hort. Sci. 25: 148-152.
k. .
PR ST Bl 4. Sawant, D. S. 1 994. Association and path
2. Dewey, D. R and Lu, K.H. 1959. A correlation analysis in cowpea. Annals of Agri. Res. 15
and path analysis of components of crested 134-139.
wheat grass seed production. Agronomy J. 51 : 1
5. Bhopal Singh, Bagade, A.B., Patel, D.U. and

515-518.
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Effect of row spacin

o g and fertilization on growth and yield of

usterbean [Cyamopsis tetragonoloba (L.) Taub.]
under rainfed conditions

M. M. Patel, I. C. Patel, B. S. Patel and S. B. S.Tikka

Main Fulses Research Qiat i ; ! . .
llses Research Station, 8.D. Agricultural Universily, Sardarkrushinagar-385 506 (Gujarat)

Abstract

gffjﬁkertzﬁfmmnt wa'f; con‘ducted at Main Pulses Research Station, Gujarat Agricultural University,

ardarkrushinagar during rainy seasons of 2000 to 2002 on effect of row spacings (30, 45 and 60 cm) and
factilization {13 N+ 3p PO, 20 N + 40 P,O,, 25 N + 50 P,0, kg/ha and control) on growth and yield of
clusterbean. Results revealed that significantly highest seed yield (496 kg/ha) was obtained when
clusterbe‘an was sown at 60 cm row spacing and it was 28 and 13 per cent higher over 30 cm and 45 cm
row spacings respectively. Application of 25 N + 50 P,0, kg per ha recorded significantly higher seed
(518 kg/ha) and straw (1233 kg/ha) yields because of significantly higher values of number of pods per

plant, number of seeds per pod, 100-seed weight, number of branches per plant and plant height.

Keywords : clusterbean, row spacing, fertilization.

Introduction 20N +40P,0,and 25N + 50 P,O, kg/ha and control)
as sub-plot in a split plot design with four replications.
Clusterbean [Cyamopsis tetragonoloba (L.)Taub.) All the requisite quantity of N and P were applied as
occupies an important place in the national economy, basal on 18", 5" and 1*' July in 2000, 2001 and 2002
especially, among dryland crops grown in the arid and at the time of sowing, respectively.The clusterbean
semi-arid regions of the country. Despite its variety Gujarat Guar-1 was used in the study. A
diversified uses as industrial crop, very little research common seed rate of 15 kg/ha was used. The rainfall
efforts have so far been made on the agronomic received during crop seasons was 398.6 mm in 13
aspects influencing its growth and yield. It is grown rainy days during 2000, 570.7 mm in 30 rainy days
as feed, fodder green manuring and vegetable. Atwal during 2001 and 206.5 mm in 16 rainy days during
and Sidhu (1) reported that application of nitrogen in 2002. Other agronomic practices were carried out as
small doses improved nodulation, growth and and when required as per the recommendation.
nitrogen fixation in clusterbean. It has been reported
by Malik (2) that application of phosphorus enhances Results and discussion
the growth and yield of clusterbean. Row spacing is
an important non-monetary factor influencing yield. As Effect of row spacing
there is paucity of information on the effect of row _Seed yield of clusterbean (Table. 1) was significantly
spacing and fertilization on clusterbean in North mﬂue;nced by different row spacing during 2001,2002
Gujarat, the present study was conducted. and in pooled but was non significant during 2000.
With increase in row spacing, the seed vield of
Material and methods clusterbean significantly increased during 2001,2002
and in pooled data.The crop sown at 60 cm row
The field experiment was conducted during kharif spacing produced significantly higher seed yield than
sea-son from 2000 lo 2002 at Main Pulses Research that sqwn at 30 cm durlng 2001 L-‘md 2002 but was at
Station, Gujaral Agricultural  University, par wnlh 45 cm row spacing during 2002, In pooled
Sardarkrushinagar on sandy loam soil having 0.29% artaly815. 60 ¢m row spacing recorded significantly
organic carbon, 42 kg/ha available phosphorus, 291 highest seed yield while significantly lowest seed yield

was recorded when crop sown at 30 cm. Intermediate
response with respecl o seed yield was observed
when the crop was sown at 45 cm row spacing.

kg/ha available potassium and 7.1 pH. Trealments
included three row spacings (30, 45 and 60 cm) as
main plot and four doses of fertilizers (15N + 30 P O,
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The increase in seed yield with 60 cm row spacing
was 28 and 13 per cent higher over 30 and 45 cm row
spacings, respectively. The number of pods per plant
and seeds per pod contributed towards the increase
in seed yield. The yield attributes viz., pods per plant
and seeds per pod were significantly higher when the
crop was sown al 60 cm row spacing. However,
100-seed weight and number of branches per plant
were not significantly influenced by different row
spacings. Malik et al. (3) reported that branched
variety clusterbean No. 2 performed better under wider
row spacing of 60 cm than narrow row spacing of
20 cm but on the contrary better performance of
clusterbean was reported at 30 cm row spacing by
Kackar et al.(4) on light textured loamy sand soil of
Bikaner.

As far as straw yield is concern, 30 cm row spacing
produced significantly higher straw,yield than that
produced by 45 cm and 60 cm row spacings during
2001. During 2000,2002 and in pooled data, it was not
significant. Similar trend was observed in growth
characters viz., number of branches per plantand plant
height.

Effect of fertilization

Application of 25 N + 50 P,O, kg/ha recorded
significantly higher seed yield than application of
20N+40P,O, kg/haand 15 N + 30 PO, kg/ha as well
as no fertlllzatlon but was at par W|th 20 N + 40 P. O

kg/ha during 2001 and 2002. In pooled data, aII
fertilization treatments differ significantly among
themselves. Application of 25 N + 50 P,O, kg/ha
recorded significantly highest seed yield which was
44, 29 and 7 per cent higher over control, 15 N + 30
P.O, kg/haand 20 N +40 P,O, kg/ha, respectively.The
improvement in seed yield could be attributed to the
combined effect of significantly higher number of pods
per plant, seeds per pod, 100-seed weight and
number of branches per plant. Dahiya et al. (5)
reported that application of fertilizer doses increased
the seed yield of clusterbean under rainfed conditions.

Application of 26 N + 50 P,O, kg/ha recorded
significantly higher straw yield as compared to
application of 15 N + 30 P,O, kg/ha and without
fertilization but was at par wnh 20 N + 40 P,O, kg/ha
during all individual years and in pooled data Plant
heightwas significantly higher with the application of
25N + 50 P,O, kg/ha which resulted in higher straw
yield.
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Table 1. Effect of different row spacings and fertilization on seed and straw yields, growth and yield attributing characters of clusterbean

No. of
branches

No. of Seeds 100-seed
per pod weight (g)
per plant

pods per

Straw yield (kg/ha)

Seed yield(kg/ha)

2001

pooled 2000

plant

pooled

2002

2002

2001

2000

Row spacing

30 cm
45

' 1043

o 0 o =t ) ™M
-t —, M~ M = t_
TeN{sNi=]

ol - t+ o )
—enNOZo
ol

N® =0T o
(')‘(.QFC)T"@
— — N

1106
1085
1026
55
NS
18.7

746
720
654
32
NS
18.3

1530
1343
1296
48
166
16.8

1192
1128
65
NS
281

387
441
496
12
35
18.4

288
383
410
12
40
12.9

cm

60 cm

Fertilizer doses

=t MO~

WO~ )0y o
[{eRdal{a s

[ B S s W B ol o VI

Ll o B & B |

Gy~ N ) OO G
P~00 g0 oo m

NI OOy

1412
1468
1591
1088
62
181
15.5

979
1242
1310

953

40

116

12.3

402
485
518
360
9
27
12.9

316
416
446
264

10

30
10.0

409
469
479
364

18

52
14 .4

481
571
629
449

20

57
127

25 N + 50 PO, kglha

15N + 30 PO, kg/ha
Control

20 N + 40 P.O_ko/ha

Interaction

Ity

02

1.0

45

108 40

70

18




Ettect ot row spacing and fortilization on growth and yiold of clustarbean

The interaction effect hetwe

3 Ak en row spacing and
fertilization was found non sign *

icant on seod yield,

The study inditl‘.nh-!d that clusterbean crop raquires 60
om rowW spacing with 25 N + 50 P O kg/ha for
improving its seed and straw yields as well as its growlh
and yield attributes under rainfed condition of North
Guijarat.
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dryland agriculture
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Abstract

A field experiment was conducted during Kharif season of 1997 to 1999 on loamy sand soil at Gujarat
Agricultural University, Sardarkrushinagar to explore the possibility of relay cropping in greengram
with castor sown as a relay crop in greengram with different row ratios and both crops sown as sgle
crops. Greengram sown at onset of monsoon and castor taken as a relay crop in greengram in 2:1 rows
ratio gave higher greengram equivalent yield, gross returns and land equivalent ratio, while these
perameters were minimum in case of sole cropping of greengram and castor.

Key words: Relay cropping, land equivalent ratio, equivalent yield, monetary returns, dryland agriculture.

Introduction

The beneficial effects of intercropping in increasing
and stabilizing the returns per unit area are well known
Rahman et al. (1). In this region, major crops are taken
as sole crop or mix crop. The yields from these
cropping systems are low due to aberrant weather
condition and erratic and uneven distribution of
rainfall. As there is hardly any scope for increasing
the area under cultivation, it is advisable to adopt
relay/inter cropping systems. Greengram being a short
duration crop, after harvest of the crop, land is
practically left fallow and late season moisture/rainfall
can not be properly used. To study the feasibility of
growing castor as a relay crop in greengram for
efficient utilization of moisture and land and to
generate some additional return from the same unit
area of land under dryland agriculture, the present
experiment was conducted.

Material and methods

A field experiment was conducted during Kharif
season of 1997 to 1999 at Regional Research
Station, Gujarat  Agricultural  University,
Sardarkrushinagar. The soil of the experimental plot
was loamy sand in texture having low organic
carbon.The experiment was laid out in randomized
block design with six treatments viz., greengram sole
at45 x 10 cm, castor sole at 90 x 60 cm under normal
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sowing, castor sole at 90 x 60 cm under late sown
condition, castor as a relay crop in greengram in 2:1,
3:1 and 4:1 row ratios with four replications. Castor
was taken as a relay crop in greengram before one
month of harvest of greengram depending upon
availability of soil moisture. Greengram variety K-851
and castor GCH-4 were used for sowing. The rainfall
received during cropping seasons were 800.3, 692.5
and 224.8 mm during 1997, 1998 and 1999,
respectively. Greengram equivalent yield and benefit:
cost ratio were worked out on the basis of prevailing
market prices. Land equivalent ration (LER) was
worked out with the help of formulae suggested by
Rahmanetal. (1).

Results and discussion

Greengram equivalent yield

The greengram equivalent yield differed significanty
with different relay cropping system in pooled resuls
(Table 1). In terms of greengram equivalent y!ei‘ﬂ‘-
significantly higher greengram equivalent yield (116°
kg ha') was obtained whith castor as relay crop ”‘_
greengram in ratio of 2:1. It was statistically at P
with castor as relay crop in greengram in the 3:1an
4:1 row ratios. The lowest greengram equivalent yie®
(643 kg ha') was recorded with castor sown @s &
sole crop under late sown condition. Yield acivt1f1t"“78.
ranging from 240 to 366 kg ha' was observed b
adopting relay cropping system over sole crop ©
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Tabf91- Greengram equivalent Vi
LS @

treatiieiits Id of different

Greengram eq

nvalent yield N _Y'If!hi

Cmpping
system kg ha wvant
\ — L L S antage
1&;.1;- 1998 1990. Sciol ,H over -;()ii‘
ag 99 2000 - cro;; h( |
greengram
T 430 1157 812 800
2{_:\:1 1-r1§4 989 1097 +297
756 596 577 643 5
T, 9:1'9 1496 1052 1165 +;iét?3
T Zé,: 141i 918 1035 +235
T ;ur 1377 949 1040 +240
chat5% 175 150 109 225 Y

green gram. On the basis of the [
emphasized that an additional produ(?ttiggyc;f n(t:av;i)sr
can be realized through relay cropping. This might be
due to no competition of moisture between two crops
with the relay cropping system. These results are in
conformity with Yadavandra et al. (2) and Reddy and
Jagannadham (3).

Land equivalent ratio

The planting of castor as a relay crop in greengram
in2:1. 3:1 and 4:1 row ratios recorded the higher LER
ranging from 1.46 to 1.65 as compared to sole
cropping system. This suggest that planting pattern
was more efficient utilizing natural resources over sole
cropping resulting in higher production per unit area.

Economics

The economics of different treatments presented in
~ Table 2 revealed that the highest cost of cultivation
was incurred with relay cropping system followgd by
sole crop of castor and greengram owing to higher
input due to double cropping system.The higher gross

Table 2. Monetary returns and land equivalent ratio
ol different treatments. (3 years poled data)

Greangram

Cropping Monetary LER
system ecuivalent returns

yield fs ha'

kg ha'!
5 800 13600 100
T.{. 1097 1649 1.00
T, 643 10931 1.00
T, 1166 19822 1.65
T, 1035 17599 146
T, 1040 17680 147
CD at 5% 225 4521

returns was recorded with relay cropping of castor in
greengram in 2:1 ratio (Rs. 108822 ha') followed by
castor sown as a sole crop under timely sown
condition (Rs.18649 ha').The lowest gross returns was
obtained with castor sown as a sole crop under late
sown condition (Rs.10931 ha™).
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Abstract

Field trials were conducted during rabi season of 19

94 and 1995 at Regional Research Statjo,

Sardarkrushinagar to determine the yield response of patato varieties (Kufri Badshah and IPS C-3) t,
nitrogen levels (180, 220 and 260 kg/ha) and irrigation levels (1.0, 1.25, 1.50 and 1.75 IW/CPE ratio). The
results showed that variety Kufri Badshah recorded significant increase in tuber yield upto 260 kg/ha
while TSP-3 increased only upto 220 kg/ha. The tuber yield of potato increased significantly upto

irrigation at 1.50 IW/CPE ratio.

Keywords : Potato, irrigation, nitrogen levels

Introduction

Potato (Solanum tuberosum L) is.grown it North
Gujarat during rabi season under assured irrigation.
The potato has sparse and shallow root system and
nearly 70 per cent of the total water used by the.crop
. is from the upper 30 cm soil layer. To,obtain potential
yield, the total available soil moisture should not be

depleted by more than 30 to 50 per cent. Potato grown

under irrigated conditions responded well to nitrogen.
As the potato crop has to buildup large reserve food
in"short time, the nitrogen requirement is also high.
Therefore present study was undertaken to
investigate the irrigation water and nitrogen
requirements of two potato varieties.

Material and methods

Field experiments were conducted during rabi
seasons of 1994 and 1995 on loamy sand soil at
Regional Research Station, Gujarat Agricultural
University, Sardarkrushmagar. The treatments included
four levels of irrigation based on IW/CPE ratio of 1.0,
1.25, 1.50 and 1.75 related to main plots and six
treatment combinations of varieties (Kufri Badshah and
TPS C-3) and nitrogen levels (180, 220 and 260 kg/
ha) were assigned at random to subplots in split plot
design with four replications. The recommended dose
of P,O, (110 kg/ha) and K,O (220 kg/ha) were
applied to all the plots at the time of planting. The half
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dose of nitrogen was applied as basal in the form of
ammonium sulphate, while remaining dose of
nitrogen was applied in the form of urea after 30 DAP
as per treatments. The irrigation levels were
superimposed after complete crop emergence. Kufri

. Badshah was raised from cutting of seed tuber while

'TPS-C-3 was raised from tuberlets in which whole
tubers were used as planting material.The
recommended package of practices were followed
during the course of experiments. The produce of each
plot was graded into different grades i.e. large (above
75 g), medium (25-75 g) and small (below 25 g) size
and weighed separately.

Results:. and discussion

Varietal difference existed in the yielding ability of
potato tubers (Table-1). Kufri Badshah recorded
significantly higher total tuber yield (219.10 g/ha) as
compared to TPS C-3 (208.38 g/ha) during both years
as well as in pooled results. The increase in tubef
yield of Kufri Badshah over TPS C-3 was observed by
13.79 g/ha more on pooled basis. The varieties also
exhibited differences in the yield of different grades of
potato tubers. The higher portion of small and
medium size tubers was observed in TPS C-3 @
compared to Kufri Badshah. While, higher proportio”
of large size tuber yield was produced under Kuft
Badshah than TPS C-3. The higher total tuber yiel
recorded with Kufri Badshah might be due to its highe’
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vielding ability of tuber than PSS

' ~ti 5 a 8 C-8asa v
petter extracting ability of nytrients _m: a result of
the soil. Similar results were recorged ‘b meer o
ghatia ()and Nandekar (2), > ranaand

Tuber vield of potato was <iqmif .
rrigation.Total tuber yie#dsiigggf:c? g Ir??-uence" by
;m‘r.‘ease N irrigation leyel up to 1 59|V'Vlf(é?nuy wqh
during both the years as wej| as 15 | PE ratio
\Table 1). ltshows that irrigation at 1 72?&?8 resui?s
did not show perceptible change iﬁ the t bPE (atio
Adequate supply of irrigation water at hi f:l er yield.
irigation maintained pro gher level of

: i per soil moisture conditi
right from the time of tuber initiation, a\mo:s??éﬂ;né
tuber gets matured, resulted in higher total tuber yield

Samudar Dan and Thind (3)
and Ch
Bhatnagar (4) observed similar results. andra and

Irrigation scheduled at lower leve '
portion of medium size tuber yieid? E{:;:gfzirzf: E;
1arge size tuber recorded at higher level of irrigation
as it maintains proper soil moisture condition for
developing the tubers.These findings are in
accordance with Khalak and Kumaraswamy (5)

Application of nitrogen increased tuber yield
significantly with each increase in the level of nitrogen
during both the years and in pooled results.
Significantly highest (232.43 kg/ha) total tuber yield

recorded with 260 kg N/ha. Low status of nitrogen in .
the soil of experimental site cause greater response

of potato at higher level of nitrogen as it is an
essential constituent of divers type of metabolically
active compound, without which the plant can- not
attain growth and development. Trehan and Grewal
(6) and Shanmugusundaram and Savitri (7) also
reported higher yield with higher level of nitrogen
application. The maximum proportion of small tubers
was recorded with 180 kg N/ha while more or less
equal proportion of medium and large size tuber
obizined under 220 and 260 kg N/ha application. These
results were substantiated by Gupta (8).

Kufri Badshah produced significantly higher large and
medium size tuber yield at 260 kg N/ha than 220 and
180 kg N/ha TPS C-3 recorded higher small tuber
vields at all the levefof nitrogen (Table 2). Total tuber
yield increased significantly upto 260 kg N/ha in Kufri
Badshah while that of only upto 220 kg N/ha in TPS
C-3 due to its genetic make up in responding to
_fertii'zzer application. Similar type of positive
Interaction between variety and nitrogen was also re-
Ported by Kushwah et al. (9).

-t
T 0

@O O

Total
1995-96 Pooied

191.20

164.48
219.15

1994-95
198.44
213.95

24.19
28.53

1995-96 Pooled
23.59
26.98

Small size

1994-95
30.08

24 .81
30.80

111.59

123.02

* Tuber grades (a/ha)
103.30

1 _995—96 Pooled
92.66
103.14

Medium size

113.94

1994-95
120.06

54.97
63.82
76.65

81.81

1995-96 Pooled
49.80
61.38

Large size

1994-95
60.14
66.27

Treatments

Table 1. Effect of irrigation and nitrogen levels on graded tuber yield of potato cultivars

IW:CPE ratio

1.00
1.2

w
—

(48]

tor

)

70

30.09 240.41

30.58

29.38
28.95

118.26

127.79

71.46

81.83
86.45

1.50
15

€] »-

<«

223.13

243.19

32.20

122.75

117.04
13.54

128.46

TTAT

2.50 3.03 1.82 12.27 2333

7.25

7.68 4.51 1D

5.93

CD5%

Varieties

113.59

25.52 26.42 229.43 208.78 219.1C

119.55 107.63 27.33
31.60

8.1

75.54
54.37

83.87

Kufri Basshah
TPS C-3

218.55

30.27

28.93

125.56 107.92 116.74

58.92

63.46

3.35 2.26 543 NS NS 1.85 0.92 1.02 8.74

3711

CD5%

Nitrogen Levels
180 kg/ha
220kgtha

260kg/ha
CD5%




Treatments

Rosponse of potato varieties to irtigation and nitrogen .,

Nitrtogen levels

Table 2. Interaction eftect of varetios, nittogen and arigation on tubet grades

Irrigation levels (IMICPE ratio)

(kg/ha) .
BT 22 260 1.00 1.25 1.50 1.75

Large size tber yield
K. Badshah 69.33 79.15 90.53 62.57 73.63 89.39 93.24
TPS C-3 54.81 59.85 62.08 47.37 51.01 63.90 70,57
CD (0.05) 3.92 4.52
Medium size tuber yield
K. Badshah 9629 11550 12898 10429 11254 119.09 118.45
TPS C-3 107.70 11964 12289 10231  110.65 125.96 127.05
CD (0.05) 598 6.32
Small size tuber yield
K. Badshah 24.46 26.19 28.62 22.44 26.59 22.57 29.11
TPS C-3 27.50 31.43 31.88 25.96 30.47 32.60 32.04
CD (0.05) NS NS
Total tuber yield
K. Badshah 18890 22044 24699  183.30 21276 236.05 240.80
TPS C-3 188.07 21093 21477 17564 19213 222.47 229.46
CD (0.05) 9.52 NS

Table 3. Interaction effect of irrigation and nitrogen on tuber grades

Nitrogen levels Irrigation levels (IW/CPE ratio)
(kg/ha) 1.00 1.25 150 175

Large size tuber yield (g/ha)
180 54.69 57.42 64.81 71.49
220 53.75 66.00 76.30 81.96
260 56.49 68.05 88.84 91.97
CD (0.05) 5.54
Medium size tuber yield (g/ha)
180 86.41 96.18 113.72 111.67
220 107.62 114.53 124 .32 123.80
260 115.85 124.07 131.02 132.78
CD (0.05) NS
Small size tuber yield (g/ha)
180 20.96 25.48 27.56 29.92
220 24 .58 29.17 31.21 30.28
260 27.06 30.94 31.49 31.52
CD (0.05) NS
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significantly higher yield of larae ”
in Kufri Badshah at all {he 1“\::“}1]}:.‘[,:'[“" w
medium tuber vield w;
and 1 .75 IW/CPE ¢
the size of the

as observed
Imgation whereas
Stecorded in TPS C-3 a1 50

lulht‘“IU 1able 2). It might be due to
1S produced i
governed by variability. No signiﬁcunder il

e ; ant difference w
observed due 1o interaction effect of irrigation 32:
variety In producing small tuber and total tuper yield
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Yield and quality of potato (Solanum tuberosum L.) as influgnced
by different organic manures, inorganic fertilizers and fertilizer
sources in a potato pearlmillet cropping system

K.J. Vihol, M.M. Patel, M.M. Patel and P.P. Chaudhari

Krishi Vigyan Kendra, S.D. Agricultural University, Deesa-385 535. (Gujarat)

Abstract

A field experiment was conducted during 2002-03 and 2003-04 to evaluate the effect of different organic
manures, inorganic fertilizers and fertilizer sources on potato (Solanum tuberosum L.).Twenty four
treatment combinations comprised of four treatments of organic manures viz., FYM, Biogas slurry, Nadep
compost and no organic manure, three levels of inorganic fertilizers viz., 125,100 and 75 per cent of RDF
and two fertilizer sources viz., sulphur containing fertilizers and sulphur free fertilizers were studied in
split split plot design with four replications keeping organic manures in main plots, inorganic fertilizers
in sub plots and sources in sub sub plots. Among the organic manures, FYM @ 25 t ha' produced 4.9,
10.0 and 41.3 per cent higher tuber yield over application of BGS @ 12.5 t ha', NC 12.5 t ha" and no
organic manure, respectively. Application of 125 per cent of RDF significantly increased the total tuber
yield to the tune of 26.49 and 72.00 per cent over 100 and 75 per cent of RDF, respectively. Sulphur
containing fertilizers had their significant influence on tuber yield. Integrated use of FYM @ 25t ha' +
125 per cent of RDF (220:110:220 kg NPK ha"') through sulphur containing fertilizers produced
significantly the maximum values of yield attributes, total tubers yield and protein content of potato and
also secured maximum net realization of Rs.1,24, 715 ha with 2.86 BCR.

Keywords : Potato, tuber yield, organic manures, inorganic fertilizers, sulphur.

organic manures, inorganic fertilizer and fertilizers'
sources on growth, yield and quality of potato in a
potato-pearimillet cropping system.

Introduction

Potato responds extremely well to the application of
both organic manures and inorganic fertilizers.

Normally recommended rates of inorganic fertilizers Material and methods

are sub-optimal in intensive cropping system and also

in case of potato. Among the major nutrients, sulphur A field experiment was conducted on a loamy sand
is now recognized as fourth major plant nutrient. (1), soil at the Demonstration Farm of Krishi Vigyan
which is essential for growth and development of the Kendra, Gujarat Agricultural University, Deesa (24°
plant. Deficiency of sulphur in soils and plants are 14" North latitude and 72° 12' East Longitude with an
becoming increasingly important and has been elevation of 136.4 metres above the mean sea level)
reported from 130 districts of India including during 2002-03 and 2003-04.The soil was slightly
Banaskantha district of Gujarat (2). Sulphur is, alkaline in reaction (pH 8.2) having 0.33 per cent
therefore, now very much a part of balanced organic matter and 192, 26.7 and 453 kg ha ' available
fertilization. Because of sulphur deficient areas; nitrogen, phosphorus and potash, respectively. Twenty
applying pure inorganic fertilizers only can not ensure four treatment combinations comprised of foul
high yields unless sulphur is applied. In Banaskantha treatments of organic manures viz., FYM @ 25tha "
district (Gujarat), dynamic cultivation of potato-pearl Biogas slurry @ 12.5tha ', Nadep compost @ 125!
millet crop sequence is pre-dominantly observed. ha' and no organic manure; three treatments '
Keeping in view, the declining yields, soil degradation inorganic fertilizers viz., 125 per cent, 100 per cent
and quality awareness of consumers, this and 75 per cent of RDF (110:220 kg NP ha ') and tWC
investigation was undertaken {o study the effect of treatments of fertilizers' sources viz., sulphu!
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cm.ﬂa.ﬂ_mg I'eriii?m'ﬂ and sulphur free torilizors

tcﬁfe_d in split sph’! plot desian wilh fonr qv{mltl;l"-.;l\;cv:ln'l“.
Ixﬁ'?-}_’”m Ior'gﬂﬂli‘ manures in man plul-;. ilul;r( 'l]l":
fertilizer in sub plots ang sources of Ia*:‘liii;’(‘rq '.Il ‘I1ll{"
sub plots. Polash was applied as a m;mm.o‘nh B
(275 kg/ha) from muriate of potash PotatoS(‘);:ﬁ'?i

Badshah' was sown on 21+
. and 17" November i
respective years. R e

Results and discussion

Yield and yield attributes

Appli;attqn of organic manures showed significant
\-arial1gn In total tubers yield (Table 2). Application of
organic manures viz., FYM, BGS and Nadep
compost gnhanced the tuber yield significantly over
no organic manures. Among the organic manures,
FYM @ 25tha produced 4.9,10.0 and 41 3 per cent
higher tuber yield over application of BGS @125t
ha”’, NC 12.5 t ha” and no organic manure,

respeclively. This increase in yield could be attributed
o the yield contributing parameters viz., number of
tubers per plant, tuber vield per plant and size of
lubers (Table 1). All yield attributing parameters
showed remarkable increase with the application of
FYM @ 25 t ha'than aother arganic manurial
treatments. This might be due to improvernent in the
physical, chemical and biological properties of soil with
the addition of organic manures. Mondal et al. (3) also
reported that FYM increases fertilizer use efficiency
of the added nutrients to a considerable extent. These
results are also in agreement with those reported by
Krishnamurthy et al. (4).

Increasing rates of inorganic fertilizers remarkably
influenced the total tuber yield (Table 2). Application
of 125 per cent of RDF significantly increased the
total tubers yield to the tune of 26.49 and 72.00 per
centover 100 and 75 per cent of RDF. This increase in
yield is due to increase in different yield attributes viz..

Table 1. Quality and yield attributes of potato as influenced by different organic manures, inorganic fertilizers

and fertilizers sources

Yield attributes (mean of two years) Protein
Treatment Number Tubers Gradewise tubers contentt
of tubers yield (g) yield (g ha™) ((gr?rd(rf:vt)
perplant  perplant ~A'grade 'B'grade 'C'grade  pagis)
Organic manures
M, (FYM @ 25 tha™') 4.84 337.31 9300 12620 2646 10.47
M, (Biogas slurry@ 12.5 tha™) 4.68 326.42 87.71 12146 2508 10.16
M, (Nadep compost@ 12.5tha) 4.59 318.85 8246 11727 2374 10.09
M. (No organic manure) 4.03 263.17 58.89 96.40 18.23 9.69
SEm + 0.09 3.69 1.42 138 1.08 0.05
D, at 5 per cent 0.39 10.96 421 4.09 4.85 0.15
C.V. per C%m 5.36 8.21 12.20 8.26 8.06 338
| i ilizers
S (}}r19235n;;(;:i2|r11 of RDF) 5.03 366.84 10729 13955 3053 10.78
D. (100 per cent of RDF) 4.52 310.95 8102 11562 2268 10.22
D (75 pr cent of RDF) 4.05 256.52 53.23 90.82 1692 9.31
s kel 0.03 2.75 1.50 440 230 0.04
B o &l 0.09 7.62 416 2678 NS 0.12
cv. dr r’(? ’:I ) 5.55 7.06 14.89 9.19 9.14 356
oV, PETN Cer
SOuses ot ferlizer 4.65 325.02 8727 12181 2520 10.14
5, (Sulphur Gantaining) 4 41 297.85 7376 10885  21.56 10.07
Sy Sulphuriree) 0.03 1.24 0.73 3.67 0.67 0.03
=.emf 0.07 3.44 2,01 NS NS NS
C.D.at5 per cent ' 3.90 8.83 6.14 7.07 276

C.V. per cent

‘—\—-_._,—,_.—_'_-_'_'_._'_

534
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number of tubers per plant, tubers yield per plantand
size of tuber (A and B grade) with the application of
125 per cent of RDF. This increase in yield may be
due to belter assimilation of carbohydrates and their
translocation to the tubers, which ultimately helped in
the enlargement of tuber size and weight of tuber as
reported by Singh et al. (5). Higher dose of nutrient
application enhances the uptake of nutrients which
ultimately results in higher tuber yield as reported by
Mondal et al. (3). These results are also concomitant
to those reported by Singh et al. (6).

Sulphur containing fertilizers significantly increased
the total tuber yield (Table 2). All yield attributing
parameters except ‘B' and ‘C' grade tubers, yield
increased significantly with sulphur containing
fertilizers over sulphur free fertilizers. It might be due
to sulphur, the fourth major nutrient, which increases
root growth (7) and ultimately increasing tuberization.

Yield and quality of pot;

Sulphur involves in the formation of chlorophyll th,
enhances pholusynthesis, Thus, more photosynthate
translocate towards potato tubers and consequen),
increase the tubers yield. These results are in [ipg
with the findings of Chettri and Thapa (8).

Protein content _
Application of organic manures Viz., FYM, BGS apg

Nadep conpost had significant effect on protej;
content over no application of organic manure (Tabl
1). Among organic manures, FYM @ 25t h3

increased protein content to the tune of 3.0, 3.08 anq
8.0 per cent over BGS @ 12.5 t ha', NC @
12 5t ha'' and without organic manure, respectively
Organic manures helped in producing hormones ang
vitamins like substances, which have beneficial effects
on the quality of potato tubers (9). These resuits are in
line with those reported by Hassandokht and

Kashi (10).

Table 2. Yield and economics of potato as influenced by different organic manures, inorganic fertilizers and

fertilizers sources

Total tubers yield (g ha™)

Average Net Benefit:
cost realization cost ratio

Treatment

2002-03 2003-04 Pooled

(Rs.ha') (Rs.ha’)

Organic manures

M, (FYM@ 25tha") 213.40 277.98 245.66 62,228 79,044 227
M, (Biogas slurry @ 12.5 tha™) 203.07 265.53 234.30 62,228 72,495 2.16
M, (Nadep compost @ 12.5tha") 193.59 253.21 22340 62,228 66,227 2.06
M, (No organic manure) 144.30 20343 173.87 55.811 44 164 1.79
SEm % 3.04 3.34 2.26

C.D. at 5 per cent 972 10.69 6.71

C.V. per cent 7.90 6.55 7.14

Inorganic fertilizers

D, (125 per cent of RDF) 245.08 309.66 277.37 62,824 96,664 2.54
D, (100 per cent of RDF) 188.90 249.68 219.28 60,625 65‘461 2.08
D. (75 per cent of RDF) 131.79 19078 16129 58976 33766 1.57
SEm+ 2.89 3.04 2.10 '

C.D. at 5 per cent 8.42 8.85 5.81

C.V. per cent 8.67 6.88 7.65

Sources of fertilizers

S, (Sulphur containing) 202.62 266.04 23433 62 777 71963 215
S, (Sulphur free) ; 174 .55 234.03 204 .29 58.4?1 rBIE)‘JG 5 01
SEm= 1.02 1.78 1.02 ' 58, 2.
C.D. at 5 per cent 2.84 4.92 2 84

C.V. per cent 3.76 4.92 458
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protein contentin potato tubers Mcreased significant]
with 125 per cent of RDF over 100 ¢ antly

| and 75 per cent of
RDF (Table 1). The magnitude of incre | bt

2 s e 1se was Lo the
tune of 7.4.and 15.8 per cent over 100

. and 75 e
of RDF. Nitrogen is S percent

~ > an essential constituent of protein
and chlorophvil (7). Hence ., with increasing rates of

RDF. the rate of nitrogen Uptake was also increased
which might be responsible for Successive increase
in protein content. These results are in conformity with
those reported by Hassandokht and Kashi (10).

Sources of fertilizers failed to exert their significant
nfluence on protein content of potato.

Economics

From Table 2, it is seen that application of FYM
secured maximum net realization of Rs. 79,044 ha'
with 2.27 BCR, followed by BGS @ 125 t ha'
(Rs. 72,495 ha' and 2.16, respectively). In case of
inorganic fertilizer, application of 125 % of RDF
registered highest net realization of Rs. 96 664 ha ' with
2.54 BCR. In case of sources of fertilizer, sulphur-
containing fertilizers recorded maximum net realization
of Rs. 71,963 ha' with 2.15 BCR. Looking fo the
integration, application of FYM @ 25 tha' + 125 % of
RDF through sulphur containing ferlizer secured

maximum net realization of Rs. 1,24,715 ha' with 2.86
BCR (Table 3).

Table 3. Economics f different Treatment combinations for potato (on pooled data basis)

Treatment T bMean‘ Gross Cost of Net realization Benefit :

combinations upers y1le!d realization production (Rs. ha-") cost ratio
(gha-") (Rs. ha-') (Rs. ha-')

M. D, S, 333.62 191,832 67,117 1,24,715 2.86
M, D, S, 291 .53 1,67,630 61,737 1,05,893 272
M, D, S, 260.69 1,49,897 64,380 85,517 233
M. D, S, 228.16 1,31,192 60,076 71,116 2.18
M, D, S, 196.06 1,12,735 61,643 51,092 1.83
M. D, S, 164 .06 94,335 58,415 35,920 161
M,D.S, 315.81 1,81,591 67,117 1,14,474 2.70
M,D,S, 279 81 1,60,891 61,737 99,154 ii;
M, D, S, 251.68 144,716 64,380 80,336 .
M. D. S 218.84 1,25,833 60,076 65,757 2.09
M DS, 186.30 107,123 61,643 45,480 174

2324 58,415 29,773 1.51
M D.S 153.37 88,188 :
M.D.S, 263.04 P 64,380 73,189 2.14

D. 239.25 1,37,569 . -
M.D,S, ‘ 192113 60,076 62,037 2.03
\ i ; 18033 1 " ' 43
M.D,S, 145.05 83,404 58,415 24,989 l
it 234,04 134,573 60,705 ?3.?2? i
M.D,S, 1 '66 98,705 53,664 ‘t : 1-48
i, o 23 81,782 e kb'fblll 136
M,D,S, MZ“{ 5 70,656 51,973 18,68 .

’ 122.8 -

Md D.’: S}'

Selling price of tubers: Rs.

5.5 kg ' during 2002-03, Rs. 6.
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Scheduling of irrigation in okra under drip and surface
irrigation system

R.S.Patel, J.K.Patel, P. P.Chaudhari and M.M.Patel

Regional Reses : : ; ;
N search Station. 8.D.Agriculural University, Sardarkrushinagar-385 506 (Gujarat)

Abstract

A field experiment Was carried out during 1998-99 and 1999-2000 at Plasticulture Development Centre,
Regional res.earch _Sti?tlor?. S.D.Agricultural University, Sardarkrushinagar on loamy sand soil to study
?hg sc_hedullng of irrigation in okra (Abelmoschus esculentus (L) Moench) under drip and surface
irrigation SYSten}The experiment was laid out in randomized block design with four replications.
Treatments consisted of four levels of drip (0.4, 0.6, 0.8 and 1.0 PEF) and four levels of surface irrigation
method (0.4, 0.6, 0.8 and 1.0 IW/CPE ratio with 50 mm depth). Crop was sown in paired row system
(30 cm between row, 60 cm between two paired rows and 25 cm within row) and lateral lines were laid
out in middle of pair with 50 cm dripper distance, having 4 Lph dripper discharge. The results revealed
that okra crop irrigated through drip at 1.0 PEF gave significantly higher fruit yield (8656 kg ha') as
compared to rest of the treatments, but it was at par with 0.8 PEF (8379 kg ha"'). Application of irrigation
at 0.4 PEF through drip recorded the lowest fruit yield (7216 kg ha''), however 55 per cent of water was
saved, which helps to increase the additional area of 1.22 ha with Rs. 15104/- additional income than
surface method and it was at par with surface irrigation method (1.0 IW/CPE 50 mm depth).

Keywords: Drip irrigation, surface method, water use efficiency, water saving, okra, fruit yield.

Development Centre, Regional Research Station,
S.D.Agricultural University, Sardarkrushinagar on
loamy sand soil with pH 7.8, organic carbon 0.22 %,
available nitrogen 158 kg ha'', available phosphorus
49 kg ha' and available potash 240 kg ha'. The soil
had 85.2 % sand, 7.0% silt, 7.6 % clay, 8.94 % field
capacity, 2.53 % permanent wilting point and 1.6
g/ cc bulk density.

Introduction

Okra (Abelmoschus esculentus (L) Moench) is an
important vegetable crop of North Gujarat. Weather
condition, soil type, fertility levels, pre-cultivation
status etc. influence the response of okra to water.
The available moisture storage capacity of the soil of
this region is very low and water is one of the cr_itical
inputs for the crop production. Hence, the.cpnventnonal
method of irrigation to crop is not efficient. Large
quantity of water (50 to 60 % ) is wagted 'through
conveyance, evaporation, field apphcat:on_ and
distribution losses (1). Maximizing water use efﬁmency
is of prime concern and drip irrigatiop can play a vital
role to do so. Drip irrigation is an efﬂcn_entl method_ to
increase crop yield (2,3). Li mited sctgntlﬁc information
is available on drip irrigation system n okra _under this
situation Therefore, the present field expenmeqt was
carried out with a view to find out the most suitable
and economical method of irrigation in okra.

Eight treatments comprised of two irrigation
methods (drip and surface) and four levels of irrigation
in each method (0.4,0.6, 0.8 and 1.0 PEF on
alternate day for drip and 0.4, 0.6, 0.8 and 1.0 IW/
CPE ratio with 50 mm depth for surface) arranged in
randomized block design with four replications.

The crop was sown on 18" and 19" February during
1999 and 2000, respectively, with a spacing ot 30:60
x 25 cm as paired rows and lateral lines were laid out
in the middle of two rows of pair (90 cm apart) with
50 cm distance of drippers on each line having < Lph
discharge of water. The system was operated at 1.2

Material and methods kg cm?. presser on alternate day. Surface irrigation
Juring summer was applied as check basin method. Cumulative pan
The experiment was conducted duning ¢ . evaporation was taken as the sum of the daily pan

seasons of 1998-99 and 1999-2000 at Plasticulture
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gvaporation from USWEB Class-A. lirgation walor was
measured in surface method by parshall flume
alled in the field channel Fortilizor dose of 75

A7 5 kg NPKha' was applied and cumulative
corded for statistical analysis. Water
{ economics were also

inst
375~
fruit yield was re
use efficiency, water saving an

computed
Results and discussion

Fruit Yield

It is seen from the Table-1 that irrigation applied
through drip system at 1.0 PEF produced significantly
higher fruit yield (8656 kg ha'') as compared lo rest
of the treatments, but it was statistically at par with
0.8 PEF of drip (8379 kg ha"). The results further
revealed that the fruit yield obtained from 0.6 and 0.8
PEF were also at par with each other. In comparision
to both the methods at each level of moisture regimes,
drip performed better than surface method of
irrigation. It is interesting to note that the fruit yield
obtained at 1.0 IW/CPE ratio by surface method was
statistically at par even with 0.4 PEF by drip method
of irrigation. Similar results were also observed in
brinjal (4) and tomato (5).

The drip system proved its superiority in producing
higher fruit yield of okra by providing a favourable
soil moisture availability for crop growth (6)

Wator Uso Efficlency and Water Saving

ter use afficiency (WUE)was ohserver|
through drip. (14.58 kg h:,
mm '), while minimum (7.0 kg hamm .'}w;.ar. recoreee
with 1.0 IW/CPE ratio in surface irrigation metheo
(Table 1).This indicated that WUE was found highe
igation system than surface method Thi,
could be described to the minimum water loss througt,
deep percolation, run off and soil surf:-?ce evaporation
This is in conformity with the findings of Nair of
al.(7).The extent of waler saving with drip at 0.4, 0.6,
0.8 and 1.0 PEF over surface method (1.0 IW/ CPE
was 55,39,24 and 8 percent, respectively. These
resulls are also in the line with the findings of Jadhav

and Jain (8).

Maximuim wi
in lroatment 0.4 PEF

under drip irr

Economics

The highest net profit of Rs. 19430 ha' was realized
under surface irrigation with 1.0 IW/CPE ratio
(Table 2). However, drip irrigation at 0.4P EF produced
at par yield with surface method (1.0 IW/CPE) and
about 55 per cent water can be saved in drip method
at 0.4 PEF, considering the additional area (1.22 ha),
that can be covered with the same quantity of water. It
is estimated that about Rs.15104 additional income
can be obtained under 0.4 PEF. This finding confirms

the results of Khistariya (9).

Table 1. Fruit yield, water use efficiency and water saving as influenced by method of irrigation in okra

Treatment Fruit yield kg ha'! WUE Water Percent
1998-99  1999-2000  Pooled Saving yield
% increase
Drip Method
D.: 0.4 PEF 7088 7344 7216 14.58 55 .
D, : 0.6 PEF 7982 7763 7873 11.80 39 217
D' 0.8 PEF 8430 8328 8379 9.99 24 8.73
D.: 10 PEF 8583 8729 8656 8.55 8 13.27
Surface Method
S.: 0.4 IW/CPE 6344 5278 5811 11.07 52
S, 0.6 IW/CPE 6574 6492 6533 9.13 35
S.: 0.8 IW/CPE 7770 7330 7550 8.32 =
S, 1.0 IW/CPE 7954 7459 7706 7.00 5
CDat5 % 800 1300 700 ' g
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Scheduling of irrigation in okra

in Gujarat. Published by Water Management
Project, G.A.U. Navsari. pp.37-38.
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Table 2. Relative e¢ o _
0“0I‘ﬂ_|(_,s of different irrigation treatment in okra
Sr. Pr_ i - _____- -_— ==
No. AriCulars Drip method (PET) Surface method
(IW/CPE)
— 04 0.6 0.8 1.0
I Fixed cost 0 0.8 1.0
2 Variable cost 12400 12400 12400 12400 I -
3 Total cost 11300 12500 13300 14000 17900 19100
4 Fruit yield(kg ha-! ) 23700 24900 25700 26400 17900 19100
5 Total income 7216 7873 8379 8656 7500 7706
6 Net Profit 36080 39365 41895 43280 37500 38530
7 Water apply(mm) 1 2230 14465 16195 16880 19600 19430
8 Additional a 5 667 839 1012 907 1100
o  Additional Nfeefpc?\;:-ii? OIW/CPE(ha) 122 0.65 0.31 0.08 0.20 s
10 Total Net Profit L R e 30 :
27484 23867 21215 18230 23520 -
Selling Price : 5.0 Rs/Kg Fruit
References 5. Bogle C.R., Hartz J.K. and Nunez. 1989.
Comparisons of sub-surface trickle and furrow
1. Suttal S.B., Jadhav S.S. and Takte R.U.1990. irrigation on plastic mulch and bare soil for tomato
RESDOHS_ES of chilli crop to drip irrigation. production. J. of Am. Soc. Horti. Soc.114: 40-43.
Pro_ceedlng of International Agricultural
Engineering Conference. pp. 815-818. 6. Shelke 0.K., Vaishnava, V.S. Jadhav G.S. and
Oza S.R. 1990. Optimization of irrigation water
2. Patel J.C., Malavia D.D.and Vyas M.N.1990. and nitrogen to cotton through drip irrigation
Comparative evaluation of irrigation system for system. Indian J. Agron. 44 : 624-33.
summer groundnut. Proc. Xl. International )
Congress on the Use of Plastic in Agriculture, 7. Nair MK, Sairam C.V and Gopalsundaram
New Delhi. February-March 1990. pp.31-34. M. 1995. Competitiveness through cost
production and higher productivity in coconut.
3. Singh, S.S.and Kaushal M.P. 1991 . Fresh and Indian Coconut J. 24 :6-13.
saline water irrigation through drip and furrow _ | ‘
method. International J. Trop. Agric. 9 : 194-202. 8. Jadhav V.B.and Jain R.N. 1987. Comparative
Study of various irrigation methods for cabbage.
4. Anonymous,1989. Study of drip irrigatio; B.Tech.(Agri.Engg) Thesis. MPAU, Rahuri.
in brinial. In water managementresearc
misthod in banjal. n 3 9. Khaistariya P.B. 1993. Performance of drip and

surface method of irrigation along with organic
mulch in eggplant. M.Sc.(Agri.) Thesis. GAU,
Sardarkrushinagar.
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Response of summer mungbean to date of sowing and levels
of fertilizers

R. M. Patel, A. G. Patel and S.B.S.Tikka

. . 1 e § P = Ic a!.
Main Pulses Research Station, S.D. Agricultural University, Sardarkrushinagar- 385 506 (Gujarat)

Abstract

sowing and

A field experiment was conducted to study the response ot summer‘mungbear;qto d::iﬁ ?Sftation gGAU

levels of fertilizers in split plot design with three replications at N.la.m Pulses _f;}se bl s,owingl

Sardarkrushinagar. There were 27 treatment combinations, compns;}ng tl; ree,di e;ie;nof lanie iy
' i i th 15t March and 15" March) and three levels ea :

Bt o et phiasshants (4 igned in sub plots. Results revealed

d 60 kg P,0_ / ha) assli
and 30 kg N / ha) and phosphorus (20, 40 an g P,0,/ ha) B o f wat sown o1 1% March as

that maximum vield of mungbean and net realization was recor !
; / . The effect of nitrogen on yield was not

compared to early (15 " February) and late (15" March) sowing._ ¢t 0
observed in two out of three years as well as in pooled analysis. _Appllcatlon of 40 kg Pzps / ha' gelwe
significantly higher yield over 20 kg P,0, / ha but was at par with 60 kg P,0, / ha. This level also

registered higher net profit as well as NICER.

Keywords : Summer mungbean, date of sowing.

Introduction and 15" March) and three levels of nitrogen (10, 20

' and 30 kg/ha) and phosphorus (20, 40 and 60 kg/ha)
in sub plot were tested in split plot design replicating
thrice. The mungbean variety GM-3 was sown at 30
cm row to row distance with 25 kg/ha seed rate.
Entire dose of N and P as per treatments was applied
as basal at the time of sowing. Post planting
operations viz. thinning, irrigation and interculturing etc.
were done as per need of crop.

Mungbean (Vigna radiala (L) Wilczek) is an
important pulse crop in Gujarat. Recently, high
yielding variety of mungbean suitable for summer has
been evolved, which requires evaluation under
different agro-climatic conditions. The time of sowing
is an important non-monetary input to achieve
synchronous maturity and higher productivity of
summer mungbean. Nitrogen and phosphorus also

play an important role in production of mungbean. Results and discussion

Since information on the nutrients aspects under

varying planting time in summer seasons is scanty, Effect of date of sowing

present experiment was carried out to evaluate the

pgrformance of mungbean under different dates, The grain yield differences due to sowing dates

nitrogen and phosphorus levels during summer exhibited significant effect during two years of

season. investigation out of three years and in pooled

T S— (Tab_k_a 1). Thg crop sown on 1% March recorded
méethoas Signlffﬁzﬁlg higher grain yield as compared to crop

. sown 15" Februar th i Q05 =

A field experiment was carried out at Main Pulses 1996 but were at p};?&ﬂ;?53/1&:2}?:2&%3;"TL;SL;

g?s;e:aruh S_lation, Gu!'arat Ag.ricultural University, and pooled analysis. The higher yield in e Mahrt:h

ofd;g;g“;sﬁg?ﬁ' G:\”F:Tt gu’rmg SUMIMEF Saasons sowing may be owing to favourable environment at the

Sl nm'u'gw 4"( ;{"‘;r e ,d-:j ;‘Vefﬁge 197 kg/ha time of growth, fruiting and maturity. The results

211 kg/ha available ;(“i,_ 1; available phosphorus and confirm the findings of Chovatia et al. (1) and Saini

SevEr HaRtmnal (,l Jt'f‘_‘"[‘l’"““b 5‘?" pH _7-_1- Twenty and Jaiswal (2). Lower yields in early sowing and late

planitifig (iates (M: all Jlflfi IEITB LUITIHHSIIIIE.], three sowing might be attributed to the unfavorable

ain plot : 15" February, 1% March, temperature during crop season /.e. low temperature
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Effect of phosphorus

,L,;,,g;':;t:r:)ﬂ of phosphorus significantly increased the

rzin yield pf summer mungbean in two out of three
ears and in pooled analysis (Table 1). The results
revezled that increased in phosphorus levels upto 60
vg/ha resulted in corresponding higher yield of

- 1

summer mungbean. Application of 40 and 60 kg
phosphorus/ha gave significantly higher yield over 20
kg PO, /ha during 1995, 1996 and in pooled. However,
the differences in grain yield due to 40 and 60 kg P O,/
ha were nol significant. (3).

Interaction effect

The interaction effect between NP. DN, DP and DNP
were not significant during the individual years and
pooled, except DN interaction in the year of 1997.
Application of 20 kg N/ha in 1% March sowing (D,N,)
gave significantly higher grain yield over application
of nitrogen to early sowing being at par with D,N,.

Economics

The results shown in Table 2 indicated that among
sowing dates maximum yield and net profit (1096 kg/
ha Rs.9510/ha) was observed by 1% March sowing.
In case of nitrogen levels, application of 30 kg N/ha
gave the maximum net ICBR of 4.70. Among levels
of phosphorus, 40 kg P,O /ha recorded maximum
net profit of Rs.7942/ha with Net ICBR of 2.46.

Table 1. Grain yield (kg/ha) as influenced by date of sowing, nitrogen and phosphorus fertilization

Treatment

1995 1996 1997 Pooled
Date of sowing:
D. 15 February 344 587 1297 742
D, 1< March 679 1124 1482 ~ 1096
D, 15" March 534 1074 1462 1023
’ : S.Emt 274 76.1 69.1 35.4
C.Dat5% 109.0 298.0 NS 109.85
C.V (%) 18.1 . 14.4 124 15.5
Levels of Nitrogen (Kg/ha)
N. 10 444 884 1407 910
N 20 516 955 1378 948
N,l 30 607 947 1457 1003
: S. Em * 18.1 23.0 28.8 236
C.D at5% 45.0 NS NS NS
CV (%) 17.5 12.9 106 128
rus (kg/ha
:;e"els °’25h°sph° (kb 435 891 1322 883
P' 40 553 951 1457 988
sz 60 562 943 1463 991
& B 18.1 23.0 288 13.6
C.D at 5% 45.0 NS 81.3 37.6
GV (%) 175 12.9 106 12.8
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Table 2. | conomies of the reatmonts

Rosponse of surnener muangbean lo date of sowing

of summer greengram to date of planting. /ndian
J. Agron. 36: 427-428.

a4

Treatment Yield lolal [E'xpu-n-(-liturr: Nel Net
(ka/ha) income (Rs./ha) Realization ICBR
(Rs./ha) (Rs./ha)
Date of sowing: N
0, 16" Fobruary 742 11130 6930 4200 -
D, ™ March 1096 16440 6930 9510 -
D, 16 Mareh 1023 15345 6930 8615 -
Levels of Nitrogen (Kg/ha)
N, 10 910 13650 6778 6872 -
N, X 948 14220 6863 7357 6.20
N, 30 1003 15045 6948 8097 4.70
Levels of phosphorus (kg/ha)
B 20 883 13245 6513 6732 -
P, 40 988 14805 6863 7942 2.46
2, 60 991 14865 7213 7652 0.31
References
1. Chovatia, P.K., Ahlawat, R.P.S and Patel, R.G., Patel, M. P, Patel H. C. and Patel
Trivedi, S.J. 1992. Growth and yield of summer R. B. 1984. Effect of graded levels of nitrogen
greengram (phaseolus radiatus) as affected by and phosphorus on growth, yield and
different date of sowing, rhizobium inoculation economics of summer mungbean. /ndian J.
and levels of phosphorus. Indian J. Agron. 38 : Agron. 29 : 291-294.
492494,
2. 8aini, S. S. and Jaiswal, V. P. 1991. Response
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Maximizi :
- nagen?ggﬁasmr ylfrld through irrigation and nitrogen
Strategies under different plant geometry

J.C.Patel and B. K, Patel

Reaional Resear
SIS search Stal ;
Alon, S.0. Agricultural University, Sardarkrushinagar-385 506 (Gujarat)

Abstract

An experiment was con

pr Spiionrslin cast;u:it:'zl ct): loamy_ s?nd-soil of Sardarkrushinagar during 1996-97 and 1997-98 in
plant geometry. Higher vajyes of rO,UQh Irrigation and nitrogen management strategies under different
x 90 cm ) but higher total yielg );'e d attributing characters were recorded under wider spacing (120 cm
population. Irrigation at 1 2 ot tﬁ castor Produced under closer spacing as it miantained double plant
through drip recorded similar 'rough drip produced significantly highest castor yield. Though, 0.8 PEF
application @ 150 kg / ha th yield _Of castor as produced in surface method of irrigation. Nitrogen
castor was obtained with 50 ; ough drip p.roduced significantly the highest castor yield. Similar yield of
applied as band applicaion Cg N/ha applied through drip as produced at 100 kg N/ha in surface method
oGl 6Fip a8 weil a5 fert'i‘ astgr Crop sown at closer spacing (90cm x 60cm) and irrigated at 1.2 UPE
produced maximum yield ‘Ia;zer with 150 kg N/ha (30 kg basal and 120 kg in equal split at monthly interval)
il 18106 55 G T | castor. Though :rrl_gaP:on_at U.E? PEF and 50 kg N/ha through drip harvested
ained in surface method of irrigation with 100 kg N/ha as band application.

Keywords : Castor, irrigation, drip, spacing.

potash. The soil had 85.2 % sand, 7% siltand 7.6 %

Introduction
' clay with 8.9 % FC and 2.3 % PWP ( -15 bar). The
Castor ( Ricinus communis L.) is an important treatments comprised of two spacing i.e. 120 cm x
non-edible oilseed crop of North Gujarat grown as 90 cm and 90 cm x 60 cm and four levels of irrigation
rainfed as well as irrigated under assured irrigation wherein 0.8, 1.0 and 1.2 PEF for drip and
facilities. Potential crop production can be obtained if recommended irrigation schedule (0.8 IW:CPE ratio)
its nitrogen and water requirements is provided through for surface method ( Check basin method ) and three
proper method during growth period. Loamy sand soil Ievels_ of nitrogen fe. 50, jOO a_nd 150 kg{ha .The
responds very well to nitrogen and irrigation experiment was laid out in split plot design with
spacing in main plot, irrigation levels in sub-plot and

management. Water losses through seepage and _ . ‘ -ple
nitrogen levels in sub-sub plot with four replications.

evaporation in surface method are high in arid and
semi-arid region.To minimise these losses and to
maximize yield, irrigation and ni?rogen should be
provided judiciously through suitable method at
oplimum rate. Crop geometry also becomes an
important factor in crop production under adequate

Full dose of phosphorus ( 50 kg/ha) and 30 kg N/ha
were applied as basal in form of DAP and Urea
Remaining nitrogen of each level was applied through
drip system in seven split at monthly interval starting
: from 30 DAS in the form of urea in drip irrigated plots.

supply of moisture and nutrients. In case of check basin method of i?rigagiion, Squal

quantity of urea according to treatment was applied

Material and methods as band application at same day.

— ted on loamy sand soll : . :
ni was conducle ?.O aral Aﬁ;rir'uitur?l Drip system was laid out in such a way that each
) AR S8 plant received irrigation water through one dripper

Afield experime
of Regional Research Stalior #igrc

' inaqgar | 996-97 and !
University, Sardarkrushinagaf r_Jymlg fjnii‘ib(-umon having 4 LPH discharge rate in 90 cm x 60 cm and
Gt S J : 8 LPH in 120 cm x 90 cm to apply equal amount of

1997-98 The soil was p available

medium in available phosphorus and high in
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water in both the spacings. The crop was sown in
middle of August.The regular irrigation scheduled
started after cessation of rainy season. In drip
system, the numbers of hours for operation ranged
from 0.5 to 2.0 depending on value of daily USDA
Class-Apan evaporimeter,

Results and discussion

Plant geometry

The variation in plant geometry resulted in significant
difference in yield and yield attributes( Table 1).The
plant under wider spacing ( 120 cm x 90 cm ) had
significantly higher number of primary branches and
capsules per main spikes than close spaced plants.
Effcetive spike length did not differ due to spacing,
however, longer spike recorded under wider
spacing. Significantly taller plants were produced in
closer spacing as a result of competition among plants
for light. Higher plant competition and mutual shading
might have resulted in reduction of capsules per spike
and secondary branches. The effect indicate that at
higher plant population, the assimilates supply foran

individual plant may be insufficient to sustain
numerous vegetative and reproductive sinks.

Decrease in row and plant spacing was found
beneficial in increasing yield significantly by 14 per
cent. The reduction in yield attributes under narrow
spacing both in row and plant, may be ascribed o
comparatively poor growth and development of
individual plants, owing to competition for growth
resources like space, nutrients, sunlight, moisture etc.
The improvement in yield attributes at wider spacing
was not reflected by total yield because of higher
productivity per plant under wider spacing( 413 g
plant) could not compensate for increased number
of plans per unit area under closer spacing.
Narkhede (1) also observed similar results in cotton.

Irrigation

Irrigation at 1.2 PEF produced the tallest plant along
with maximum length of main spike, which was at par
with 1.0 PEF. Significantly highest numbers of primary
branches and castor yield per plant was also recorded
with 1.2 PEF under drip system. frrigation scheduling

Table 1. Effect of different levels of nitrogen under drip and surface method of irrigation on yield and yield attributes

of castor
Plant Main  Effective No. of No. of Castor Test Castor
Treatments height  spike spike primary  capsules vyieldper weight yield
(cm) length length branches permain  plant(g) (9) (kg/ha)
(cm) (cm) per plant spike
Plant Geometry (cm)
90 x 60 75.0 59.8 471 443 479 240  30.702 4354
120 x 90 64.0 62.6 495 6.80 56.3 413  29.835 3750
CD (0.05%) 8.3 NS NS 0.50 10.5 39 0.692 450
Irrigation Drip method
0.8 PEF 68.2 60.1 456 .27 51:2 320 30.141 3959
1.0 PEF 71.6 61.6 50.3 5.71 53.0 323 30.854 4096
1.2 PEF 75.6 62.7 51.2 6.32 54.8 357 30.673 4444
Surface method
0.2 IW:CPE 62.9 604 46.1 515 404 303 29406 3728
CD(0.05%) 5.3 NS NS 042 3.5 16.0 0.501 181
Nitrogen (kg/ha)
1530 64.9 58.1 451 53 48.5 285 29.348 3554
e 69.11 61.7 481 57 51.8 328  30.258 4090
. ?4.3. 63.8 517 5.8 56.0 365  31.202 4527

CD(0.05%) 4.6 24 2.3 0.36 3.0 14 0.434 156
SxF 19.48
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Maximizing castor yiold through irrigation and nitrogen management

4t 0.8 IW.CPE ratio through surf
jower values of all the yield 4
was at par with 0.8 PEF th i

yield per plant. Better avaig?)}i]iglzfsgztfr; eAcaps
through out the growth period in the roof zon iior
drip method 'S résponsible for higher valy e;m‘der
attribting characters in castor as com ared?s o
met.hod of irrigation. The results Eollob;g{ﬁace
ﬁndmgs of Pqtel et al.(2) Significant res onzethef
irrigation on yield attributes reflected in cas‘;o i I(J
Sigﬂifl;:?r.mtly(;he highest castor yielq of 4444 Iigil?;;
was obtained at 1 .2 PEF in g

16.1 per cent higher than 0.8 IW:pCF;nEe[t'rar;%dir:hsitrfwaS
method. Drip irrigation at0 8 and 1.0 PEF produigs
3959 T;md 4096 kg ha“' castor yield, respectively,
wh_ere!n 0.8 PEF was at par with surface methoci
while 1.0 PEF showed its significant superiority over
surface method by 8.96 per cent on pooled basis.

ace method recorded
ttributing characters and

Table 2. Effect of different levels of nitrogen under drip
and surface method of irrigation on castor

yield (kg/ha)

Nitrogen (kg/ha) 1996-97  1997-98 Mean
Drip method '
50 3946 3352 3649
100 4440 3946 4193
150 5051 4267 4656
Surf ace method
50 ° 3434 3104 3269
100 4027 3532 3779
150 4314 3961 4137
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Nitrogen

Application of 150 kg N/ha resulted in significant
increase in all the yield attributing characters as well
as castor yield except main spike length and number
of primary branches per plant as compared to 100 kg
N/ha ( Table 1). Nitrogen applied through drip @ 150
kg/ha produced the highest castor yield ( 4656 kgj ha)
which was 11.15 and 18.84 per cent higher than that
of apllied at 100 and 50 kg N/ha in surface method,
respectively. Similar yield of castor was recorded at
50 kg N/ha when applied through drip and 100 kg
N/ha applied as band application in surface method of
irrigation ( Table 2 ). It indicates that 50 kg N/ha can
be saved when nitrogen was supplied to crop through
drip system as fertigation. Similar results were also

observed by Shelke et a/.(3) in cotton.
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i utrient uptak
Eanamles 8ie s i t fertilizers and

chickpea as influenced by differen ]
weed management practices

B. D. Patel, V. J. Patel, J. B. Patel and R. B. Patel

AICRP on Weed Control, B. A. College of Agriculture, Anand Agricultural University, Anand - 388 110 (Gujarat)

Abstract

A field experiment was carried out at College Agronomy Farm, Anand Agri_cultural Ur:ly:':'flltly,t:kneazd
during rabi seasons of the years 2003-04 and 2004-05 to study the ecznomlgs andagznl;lem pfacticesy

i i infl d by different fertilizers and weed man ; X
crop and weeds in chickpea as influenced by L s ot 2L

The results indicated that uptake of nitrogen, phosphorous and potash by ss:'
under IC+HW at 20 and 40 DAS and also recorded minimum uptake of nitrogen, phosphorous and

potash by weeds. The said treatment also registered the highest additional inf;ome over control of
Rs. 18714-ha"', while application of oxadiargyl @ 0.075 kg ha" (W,) recorded the highest ICBR values of

1:17.89.

Key words : weed mangement,chickpea, nutrient uptake.

Introduction ) low in available nitrogen and medium in available

phosphorus and high in potassium with pH 7.7 Twenty
treatments comprising of all combinations of four
fertilizer treatments (F: Control, F : 5tha” FYM, F.:
1.5kgha’Moand F,: 5tha’ FYM + 1.5 kg ha'’ Mo)
with five weed management practices (W,. fluchloralin
@ 1.0kg ha', W,: pendimethalin @ 0.75 kg ha", W,
oxadiargyl @ 0.075 kg ha', W,: IC+HW at 20 and 40

Chickpea (Cicer arietinum L.) commonly known, as
gram or Bengal gram is the most important rabi pulse
crop, occupies first position among the pulses grown
in India. It is grown in an area of 123.4 thousand
hectares, producing 77.7 thousand tonnes with
average productivity of 817 kg ha' in Gujarat (1).

Chickpea is a poor competitor to weeds because of DAS and W.: weedy check) were tested in a factorial
slow growth rate and limited leaf area development at randomized block design with four replications. The
early stages of crop growth and establishment. Weeds seeds of Gujarat Gram-1 were dibbled manually at 30
affect growth, yield and quality of crop plants and cm between two rows @ 60 kg seed/ha during the
reduce soil fertility, available soil moisture, and month of November in both the years. All the
nutrients and also compete for space and sunlight with herbicides were applied as. pre-emergence using
the crop plants. Considerable yield losses in chickpea Knapsack sprayer fitted with flat fan nozzle by mixing
recorded to the extent of 88 per cent if weeds are not in 500 L of water/ha as per treatment. After sowing of
controflz_e_d at critical growth period of crop with weed the seed immediately a light irrigatién was given to
competition (2) Beside this, fertilizers also played the crop for uniform germination and next day the
significant role in boosting up the production of pulses. herbicide was spray as per the treatment. Full dose of
_ phosphorus and nitrogen through diammonium
Material and methods phogphate and urea wgere appltegtj:l at the time of
SRR | ]scsowmg. In general, weather conditions were favourable
e nB ucted on loamy sand soil of or plant growth and no severe pest and diseases
A "y arm, B A. College of Agriculture, noticed during both the years of experimentation. The
nand Agncul?urdf Umversnly. Anand for two package of recommended practices was adopted to
consecutive ’-ab’. seasons of the year 2003-04 and maintain the crop. The observations of weed density
2004-05. The soil was sandy loam in texture having and their dry matter were taken randomly from 1.0 m*

quadrat from net plot area at 3 spots from each

48



patel et al.

reatment and data were

" lrans(c .
pefore their statistjc msformed to

: CPULares
‘”‘”NH\(S(:-; Jare rool

Results and diSCUSsion

Effect on nutrient uptake

highest N, P and K uptak, o -by Aoty

and the lowest upta :

application of 5 t%a'ﬁisxﬂﬁeﬁ%skg?;?iﬁceg i
lrea‘lmeﬂt o_f 5t ha' Fym (F.) also 0. Further,
significantly higher nitrogen uptake by see-drr_jcdordBd
as compareld to treatment of 1.5 kg ha“aT\ﬂoStrav;
onntrol. Fertilizer treatment dig not show signifi o t
|nﬂuenced on nutrient uptake by weeds V\?hergzg
twice hand weeding and interculturing ca.rried out a{
20 and 40 DAS recorded maximum uptake of N, P
and K b_ay chickpea seeds and straw closely fo!iovx;ed
by application of oxadiargyl at 0.075 kg ha'. The said
treatment also recorded minimum uptake of N, P and
K by weeds. Application of pendimethalin @ 075 kg
ha'and application of fluchloralin @ 1.0 kg ha" both

ware al par with each other, but found significantly
superior ovor weady check freatment. Significantly the
lowestnilrogen uptake by chickpes seed was recorded
under weedy chack lreatment

Economics

The higher additional income over contral (F5. 2454
ha') with the highest ICBR (1:2.05) and net ICER
(1:1.05) was recorded under 5t ha' FYM closely
followed by 5tha' FYM + 1.5 kg ha' Mo. The lowest
additional income over control was noticed under
application of 1.5 kg ha'' Mo (Rs. 170 ha ') with the
ICBR value of 1:0.04 and negative net ICBR. Whereas.
application of oxadiargyl @ 0.075 kg ha' (was
recorded the higher ICBR values of 1:17.89 and net
ICBR 1:16.89 followed by higher additional income over
control of Rs. 18714 ha* with the ICBR value of 1:10.51
and net ICBR 1:9.51 was observed under IC + HW at
20 and 40 DAS (W,). However, pendimethalin @ 0.75
kg ha'recorded higher additional income over control
(Rs. 17827 ha') as compared to fluchloralin @ 1.0kg
ha' Similarly, Dungarwal (3) also observed higher net
return under pendimethalin application.

Table 1. Effect of fertilizers and weed management practices on nutrient uptake by crop and weeds

(Mean of two years)

Nutrient uptake by Nutrient uptake by Nutrient uptake by
Treatent grains (kg/ha) stover (Egiha) weeds (kg/ha)
N P K N P K N P K
Fertilizers
F,. Control 30.12 506 6.07 720 359 355 332 189 839
F, 197 ha'FYM 3487 583 7.01 790 405 402 348 199 894
F,. 1.5kg ha' Mo 3056 517 6.26 723 368 370 337 194 877
F,. 5tha’ FYM+1.5 kg ha' Mo 3585 588 7.14 851 411 409 3.18 198 848
SEm. + 066 011 0.13 0.17 0.07 0.07 0.15 009 0.38
C.D. (P=0.05) 186 032 0.35 047 019 0.20 NS NS NS
Weed management practices
W_ - Fluchloralin@ 1.0 kg ha™ 3759 624 749 8.50 424 422 345 200 875
W Pendimethalin @ 0.75 kg ha”' 3876 644 7.74 9.01 448 451 266 156 6.85
wf; Oxadiargyl @ 0.075 kg ha 4011 660 7.93 907 450 446 216 118 520
W - IC+HW at 20 & 40 DAS 4082 665 8.16 921 459 456 168 098 429
W' - Weedy check 696 149 178 276 149 146 688 405 1813
g Ern i i 074 013 0.14 019 008 0.08 046 027 1.23
Cb D iF::U 05) 208 035 039 0.52 022 022 1.79 107 4.8
Invter‘action.f: X W NS NS NS Sig. NS NS | NS NS NS
12.78 13.00 11.96 13.69 2771 2768 2810

C. V. (%)

1193 MT.70

e e ————
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Economics and nutrient uptake by crop and weeds in chickpea

Table 2. Economics as influenced by fertilizers and weed management practices

Grain  Slraw Total Total Addi- Addi- ICBR Net
Treatment yield  yield income costof  tional tional ICBR

(kgha') (kgha') (Rs.ha') cultiva- costover Income

tion control over

(Rs.ha') (Rs.ha') control

(Rs.ha)

Fertilizers

F.: Control 1080 1362 18924 7954 10970 — = —
F.:1.5tha'FYM 1226 1494 21378 9154 12224 2454 1:205 1:1.05
F. 1.5 kgha' Mo 1092 1357 19094 12481 6631 170 1:0.04 1: -ve

F;: Stha' FYM+1.5 kg ha' Mo 1224 1482 21324 13581 7743 2400 1:043 1. -ve
Weed management practices

W, : Fluchloralin@ 1.0 kg ha! 1319 1581 22947 9112 13835 17156  1:14.82 1:13.82
W,: Pendimethalin @ 0.75 kg ha'! 1354 1654 23618 9474 14144 17827 1:11.73 1:10.73
W.: Oxadiargyl @ 0.075 kg ha" 1383 1649 24043 8974 15069 18252 1:17.89 1:16.89

W,: IC+HW at 20 & 40 DAS 1409 1685 24505 9734 14771 18714  1:10.51 1:09.51

W, : Weedy check 0313 0548 5791 7954 — — s —

Selling price of chickpea seed Rs. 15 kg Selling price of chickpea straw Rs. 02 kg’

References

1. Rathod P.S. 2002. Techniques and management 3. Dungarwal H.S., Chaplor P.C. and Nagda B.L.
of field crop production. Agrobios (India) 2002. Chemical weed control in chickpea
Jodhpur. pp. 317-318 (Cicer arietinum L.) Indian J. Weed Sci. 34 :

208-212.

2. Bhalla C.S., Kurchania, S.P. and Paradkar,
N.R. 1998. Herbicidal weed control in chickpea
(Cicer arietinum L.). World Weeds 5 : 121-124.
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Phosphorus Managem
. e

equence tinds Ntin pearlmillet-mustard cropping

" North Gujarat conditions
R. M. pat
atel, B. s, Patel y. N, Prajapati and M. M. Patel

1\18';” Cropp‘ I'g Systel | Qeseat‘ 1 385 fJHF {JU dard
c 1
h Statlon, S.D. Agrlcultura'. UI}iVBTSin, Sardarkrushir agar- b.(Gujarat)

Abstract

A field experiment was cqo , .
offect of levels of phosp:g?uc;e:n?ju_"ng sux_con_secutive years from 1997-98 to 2002-03 to study the
sequence at Main Cropping System R its app“Ca_tion frequencies on pearimillet - mustard cropping
The soil of experimental site wae lti‘search Statlon,QujaratAgriculturalUniversity, Sardarkrushinagar.
indicated that application of ohic hoarny sand having 21 kg/ha available phosphorus. The results
nigher yields of both the ¢ Phorus & 60 kg/ha to both the crops each year recorded significantly
t TOPS as compared to lower levels as well as others modes of application.
These treatments also secured maximum net realization and BCR values.

Keywords: Pearlmillet-mustard Cropping sequence, Phosphorus management.

Introduction 1997-98 to 2002-03 to study the effect of phosphorus
levels and its application frequency to increase
phosphorous efficiency in pearlmillet- mustard
cropping sequence.The texture of experimental field
was loamy sand having 7.8 pH, 0.44% OC, 188 kg/ha
available N, 21 kg/ha available P and 253 kg/ha
available K. Three levels of phosphorus (20, 40 and 60

Pearlmillet - mustard is the most popular crop
sequence of North Gujarat. Among the production
constraint for pearlmillet and mustard, imbalanced and
in adequate nutrition is considered one of the
important factors especially under areas having light

textured soil of North Gujarat. Requirement of kg/ 5‘320'5! ha) as mai_n plot aqd six phases of its
phosphorus of both the crops is high. Phosphorus applications (A, -khgmfand rabi both the crops each
fertilization is of prime importance need for normal year, A, - only kharif crop each year, A .- only rabi
growth and development of the plants due its vital role crop each year, A - a!ternatg year to only kharif,
invital role in physiological and metabolic process of A, -alternate year to only rabi, A- alternate year to
the plant (1). The status of available phosphorus in both kharifand rabi) as sub-plot treatments. Full dose
the soils of this area is low to medium. Phosphorus of phosphorus was applied as basal to both the crops.
use efficiency for most of the crops seldom exceeds Reco_mmended package of practices were adopted for
30 per cent. Phosphorus-management i oropping growing both the crops.
system is differing than single crop. THErEIQEe; L Results and discussion
prime need to find out the phosphorus req"}.‘rementt::
N H i Vlew
Pearimillet- mustard sequence. IKeeplﬂg ik d out Effect of levels of phosphorus
above facts, present investigation was carr!idl i

. ‘ o
under All India Co ordinated fese.a“’“ g’ | and The data presented in Table 1 indicated that the grain
Cropping System to evaluate production PR 2

yields of pearlmillet and mustard were significantly
increased with increase in phosphorus application
from 20 to 60 kg P,O,/ha in all the individual years as
well as in pooled analysis. Application of 60 kg P 0.
/ha recorded significantly highest yield of both the
crops. The mean pearlmillet equivalent yield (PMYE)
was maximum with application of 60 kg P.,O. /ha. The
grain yield of pearimillet with 60 kg PO _/ha increased

USRS ‘ ing sequences.
economical viability of different cropping s€q

Material and methods

Afield investigation was carried out I [Spsl;}sf:[:
design with four replications al Crop‘)pllcjl s by
Research Centre, Gujarat Agr";U”‘Ur.dl tlw; !‘r{m;
S.‘-],r(_iarkrushinagar during Six L;fJnSCL‘UlIVB year:
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by 30.0 and 12.6 per cent over 20 anq 40 kg p?%‘rl
respectively. Whereas the corresponding valUQS |

mustard were 25.8 and 10.4 per cent, rggpeqtlve y.
The favourable effect of phosphorus ferhh;ahon on
yield might be due to better nutritional emnronnjent
in plants and positive effect on ro.ot. _formation‘
proliferation and their functional activities. These
results are in conformity with the finding of Kumpawat

and Rathare (2).
Effect of phases of phosphorus application

The results further indicated that the effect of phases
of phosphorus on yield of pearlimillet and mustard was
significant in all the year of study as well as in pooled
resuits. Application of phosphorus to both the crops
every year gave higher yield of both pearlmillet and
mustard as well as in term of pearlmillet equivalent.
These results are in conformity with the earliar reports

(3).
Economics

The figures presented in Table 2 indicated that the
highest gross, net monetary return and BCR was
recorded with 60 kg P,O./ ha. Among different phases,
application of phosphorus to both the crops in each
season gave higher net return and BCR value over

rest of the phases.

Conclusion

From the six years results, it is concluded that for
getting higher yield as well as net monetary retutn
from pearl millet-mustard cropping system, grown in
light textured soil of North Gujarat Agro-climatic
condition, both the crops are fertilized with 60 kg P,O./
ha each year along with their recommended doses of

nitrogen.

6067
6904
7688
31
6727
7008
6202
6344
6973

PMEY

4

1576
1795
1982
76
96
2103
1699
1839
1591
1665
180¢

Pooled
1202
1387
1562
75
13.8
1637
1476
1324
1284
1198
1382

1544
1742
1817
150
12.6
1668
1633
1768
1571
1559
1708

2002-03

Mustard P.M.* Mustard P.M.* Mustard P M~ Mustard P.M* Mustard
1492

1476
1686
1774
123
10.6
1881
1702
1643
1520
1633

1465
1757
1861
146
12.2
2010
1639
1769
1479
1556
1715

2001-02

1314
1522
1594
88
8.4
1639
1542
1514
1349
1369
1449

1486
1736
1908
79
6.5
2178
1653
1823
1428
1484
1693

2000-01

1207
1434
1599
34
119
129
1662
1462
1432
1272
1258
1395

Grain yield (kg/ha)
1544
1777
1997

86
6.8

2096
1688
1788
1554
1642
1867

1999-2000

1621
1794
2029

102

79
2116
1942
1748
1688
1552

1841

Mustard P.M.*
1660
1772
2003

119

9.3
2182
1753
1830
1657
1707
1741

1998-99

799
978
1304
144
19.8
1410
1145
873
858
932
944

37
130

Mustard P.M.*
a1

1997-98
1755
1986
2307
2185
1824
2057
1855
2043
2130

P.M.?
51
177
269

ments — phases of P application

Both crops each year

973
910
1100
1111
1062
735
1046
623
1031

S Em.z
C.D. (5%)
C.V. (%)

tireatments — Levels of P,0, (kg/ha)
S.Em. %

Treatments

Alternate year only kharif

Alternate year only rabi
Allernate year both

Only Kharif each year
kharif and rahj

Only Rabi each year

Table 1. Grain yield of pearimillet and mustard (kg/ha) as influenced by levels of phosphorus and its phases of application
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A
A
Al
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177
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14.9
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266
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194

1.7

o4 0
@O~

wd .’

C.D{

12.8

9.9

117

229

CV I:‘:';Z;,J'.
pearimillet

‘P



Phosphorus management in peatlmillot rrustacd croppitid
able 2. Economics of differe

T///___—_x——- NMtreatmenty
~atments AV = Inyis
Tread i:ﬂ:’:l\t\\\:'t-lti P-M fodder  Gross Comtar  Natosturn  BEX
- g/ha) (kg/ha) return cultivation (Rs/ha)

PM* Mustard

WRQEM (Rs/ha) (Rs/hia)

Level - e
f 2
p =40 1387 1??6 2758 36161 16376 19785 272
o =60 1562 1 95 3045 41188 16680 24508 247
shases of P application 982 3365 45650 16986 28664 269
1 =Both crops each year 163
\ =0nly kharif each year 1 4?; 2103 3404 48158 17288 30870 2.78
+ =Only rabi each year b (e 3160 40161 16680 23481 2.41
N emaEVEEPRly B tgea. e 2990 41535 16680 24855 24
5 =Alternate year only rabi 1198 193 2909 37018 16376 20643 2.26
4 =Alternate year both 1665 2771 37665 16376 21289 2.30
kharif and rabi
1382 1809 3091 41445 16680 24765 2.48
‘PM=pearimillet
References 2. Kumpawat, B. S. and Rathore, S. S. 1995,
Response of maize (Zea mays) - wheat (Triticum
1. Mehta, Y. K., Shaktavat, M. S. and Singh, S. aestivum) cropping sequence to fertilizer
M. 2005. Influence of sulture, phosphorus and application. Indian J. Agron. 40 : 26-29.
farm yard manure on yield attributed and yield of
maize (Zea mays) in southern Rajasthan 3. Annual Report 2003. Annual Report of cropping
conditions. Indian J. Agron. 50 : 203-205. system Research PDCSR, Modipuram. pp.93.
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Bio-efficacy of various insecticidal treatments against chickpez
pod borer [Helicoverpa armigera (Hubner) Hardwick] in lucerne
seed production

M. V. Dabhi and C. C. Patel

Main Forage Research Station, Anand Agricultural University, Anand- 388 110.(Gujarat)

Abstract

Various insecticides were tested for the control of lucerne pod borer, H. armigera in lucerne seed
production. Among various treatments, endosulfan 0.07 per cent was found significantly superior over
the rest of the treatments in controlling the larval population and it was at par with quinalphos 0.05 per
cent in increasing the seed yield. Polytrin C 0.044, chlorpyriphos 0.05 and cypermethrin 0.01 per cent
were at par with each other in controlling the pest as well as increasing the seed-yield. Considering the
economics of the insecticides, all the treatments gave appreciable NICBR (Net Incremental Cost Benefit
Ratio). The chronological order of various insecticidal treatments based on Net Incremental Cost
Benefit Ratio was : quinalphos 0.05 per cent (1:36.64) > chlorpyriphos 0.05 per cent(1:33.87) > cypermethrin
0.01 percent (1:31.09) > endosulfan 0.07 per cent (1:28.95) > NSKS 5 per cent(1:18.37) > Gronim 0.0005 per
cent(1:18.20) > Polytrin C 0.044 per cent (1:16.83) > profenophos 0.05 per cent (1:14.46) > HaNPV 250 LU
(1:07.44). However, the highest NICBR was recorded m the treatments of quinalphos 0.05 per cent
followed by chlorpyriphas 0.05, cypermethrin 0.01, endosulfan 0.07 and NSKS 5 per cent.

Keywords : Bio-efficacy, Helicoverpa armigera, lucerne, seed production.

Introduction H. armigera is considered as one of the major
lepidopter-ous pests in lucerne seed production.
Lucerne (Medicago satrva Linnaeus) is one of the During summer months, it survives on lucerne crop
important perennial forage legume crops of India, cultivated for seed production purpose in absence of
which is also known as the "Queen of cultivated other host crops in the field (2). Different insect-pests
fodder crops” or "Green gold”. It provides good quality caused loss in lucerne seed yield up to 16.49 per cent
nutritious fodder and also improves the soil fertility. in Gujarat (3).
The crop provides a continuous supply of green
fodder for 3-4 years from the same field under favourable Material and methods
soil and climatic conditions. It has world wide
distribution and mainly cultivated in USA, USSR, With a view to test the efficacy of different
Australia, Argentina, France, New Zealand, Bulgaria insecticides against H. armigera.in lucerne cultivated
and India. In India, it is mainly cultivated in Gujarat, for seed production, a field experiment was conducted
Haryana, Punjab, Madhya Pradesh, Uttar Pradesh at Forage Research Farm, Gujarat Agricultural
and Maharashtra. In Gujarat, cultivation of lucerne s~ University during rabi-summer season of the year 2002
mostly confined to Saurashtra as well as north and to 2003. Ten treatments including control were tried in
middle Gujarat covering about 62,000 ha.(1). Gujarat randomized block design with three replications
is the leading state in lucerne seed production and its Lucerne variety Anand-2 was sown at 25 cm between
supply to Rajasthan and other states of India. two rows having gross and net plot size of 4.5x3.5m
and 4x3 m, respectively. All the recommended
The crop suffers from the altack of aphid ( Therioaphis agronomical practices were followed for raising the
maculata Buckton), gram pod borer [Helicoverpa crop. The insecticidal treatments were given twice,
armigera (Hubner)] and leaf eating caterpillar first at 50 % flowering and second at 50 % podding
(Spodoptera litura Fabricius), whereas leal hopper which were applied with the help of knapsack sprayer
(Amrasca biguiftula biguttula |shida) and alfalfa and quantity of spray solution was @ 750 lit. per
weevil (Hypera postica Gyllenhal) are minor pests. heclare. Observations on number of larvae were
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recorded from one g .
before 24 hours and 1 .;eg;en;nfézrygzaf?e;r; eahch plot
The da‘ta on larval number was ok ac spfay.
analysis after square rgpt transformation o statistical
Seed yield from each trea
separately and subj
Economics and effect
worked out.

. ted plot was also recorded
ected to statistical analysis.
Veness of the treatments were

Results and discussion

Effectiyeness of different Conventional insecticides
botam'calFs Iand NPV were evaluated againsi
H.armigera in lucerne cultivated for seed production

E.ffect of different insecticides on larval popula-
tion based on pooled over periods and sprays

It is evident from the pooled data of first spray
(Table 1) that all the insecticidal treatments were
significantly superior over control. A close perusal of
the data on larval population of H. armigera in different
treatments indicated that endosulfan 0.07 and
quinalphos 0.05 per cent were found significantly more
effective in reducing the larval population over rest of
the treatments. Polytrin C 0.044 and chlorpyriphos
0.05 per cent were closely followed by quinalphos 0.05
per cent. Cypermethrin 0.01 per cent was at par with
Polytrin C 0.044 per cent. Profenophos 0.05 per cent
was next best treatment but, was at par with Gronim
0.0005 per cent. It was further revealed that HaNPV
250 LU and NSKS 5 per cent were found to be the
least effective treatments.

Pooled data of second spray revealed that all the
insecticidal treatments proved significantly superior in
controlling pest population over c_ontrol. The plots
treated with endosulfan 0.07 and qumalphos 0.05 per
cent were found to be most effective treatment in
controlling the larval population. Polytrin C 0.044 per
cent and quinalphos 0.05 per cent were at par wng
each other. Polytrin C 0.044, cypermethrin 0.f0f1 < ?n

chlorpyriphos 0.05 per cent were next effective
treatments and also at par with each other, whereas
profenophos 0.05 a0 ST L PFL Lt e

i other. Ther :
?rtegi;:,:ttz fuaecrz less effective in controlling the

larval population.
Thus, on the basis of pooled data of two sprays, it

can be concluded that among different insecticid_al
treatments, endosulfan 0.07, quinalphos 0.05, Polytrin
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C 0.044, chlorpyriphos 0.05, cypermethrin 0.01 and
profenophos 0.05 per cent were proved to be most
effective in controlling this pest under field conditions,
whereas Gronim 0.0005 per cent, HaNPV 250 LU
and NSKS 5 per cent were proved less effective in
controlling this pest.

Seedyield

The data (Table 1) on seed yield (kg/ha) revealed

that all the insecticidal treatments recorded

significantly higher seed yield over control. Among the

various treatments under test, the plots treated with

endosulfan 0.07 per cent gave the highest seed yield

(530.56 kg/ha) and it was at par with quinalphos 0.05

(506.94 kg/ha) and Polytrin C 0.044 percent (454.17

kg/ha). Among the remaining treatments,

chlorpyriphos 0.05 (412.50 kg/ha), cypermethrin 0.01

(391.67 kg/ha), profenophos 0.05 (383.33 kg/ha) and

Gronim 0.0005 per cent (372.22 kg/ha) were at par
with each other, whereas chlorpyriphos 0.05 (412.50
kg/ha) was at par with Polytrin C 0.044 (45417 kg/
ha).These treatments were found next effective in
increasing the yield as compared to endosulfan 0.07
and quinalphos 0.05 per cent. The treatments of
HaNPV 250 LU (347.22 kg/ ha) and NSKS 5 percent
(327.78 kg/ha) showed lower yield and proved to be
less effective, however these treatments were
superior over control. Thus, on the basis of seed-yield,
the treatments can be arranged as :endosulfan 0.07
per cent (530.56 kg/ha) > quinalphos 0.05 per cent
(506.94 kg/ha) > Polytrin C 0.044 per cent (454.17
kg/ha) > chlorpyriphos 0.05 per cent (412.50 kg/ha) >
cypermethrin 0.01 percent (391.67 kg/ha) >
profenophos 0.05 per cent (383.33 kg/ha) = Gronim
0.0005 per cent (372.22 kg/ha) > HaNPV 250 LU
(347.22 kg/ha) > NSKS 5 per cnet (327.78 kg/ha) >
control (water spray) (205.56 kg/ha).

Different workers have tested number of insecticides
against H. armigera on different crops. Mishra and
Saxena (4) reported that two applications of
endosulfan 0.07 and quinalphos 0.05 per cent proved
effective in reducing the damage to pods of chickpea.
Bapodra (5) reported that endosulfan 0.07 per cent.

Incremental Cost Benefit Ratio (ICBR)

To know the economics of different insecticidal
treatments, ICBR was worked out on the basis of seed
yield and the details are presented in Table 2. The
chronological order of various insecticidal treatments
based on Net Incremental Cost Benefit Ratio was:



Bio-efficacy of various insecticidal treatments against chickpe,

Table 1. Efficacy of different insecticides, botanicals and NPV against H. armigera in lucerne seed productior,

(Pooled over periods and sprays) .
Number of larvae / sq. meter area Seed-yield
Treatment Before spray | spray |l spray Pooled (kg/ha)

Endosulfan 0.07 % 2.70° 1.21' 119 1.209 530.56¢
(6.79) (0.96) (0.92) (0.94)

Cypermethrin 0.01% 2.58¢ 1.66¢ 1.63 1.65° 391.67*
(6.16) (2.25) (2.16) (2.22)

Chlorpyriphos 0.05% 2542 1.63 % 1.65° 1.64° 412.50%
(5.95) (2.16) (2.22) (2.19)

Polytrin C 0.044% 2.57¢ 1.63% 1.58% 161" 45417
(6.10) (2.16) (2.00) (2.09)

Quinalphos 0.05% 2.61° 1.44 ¢ 1.42¢ 143 506.94°
(6.31) (1.57) (1.52) (1.54)

Profenophos 0.05% 2.62° 1.92¢ 1.90¢ 1.91¢ 383.33¢
- (6.36) (3.19) (3.11) (3.15)

HaNPV250LU 259 2.14° 2.14° 2.14be 347.22¢
(6.21) (4.08) (4.08) (4.08)

NSKS 5 % 2.64° 2.18° 2.18° 2.18° 327.78¢
(6.45) (4.25) (4.25) (4.25)

Gronim 0.0005% 2.70° 2.05° 2.03% 2.04¢ 372.22
(6.79) (3.70) (3.62) (3.66)

Control (Water spray) 2,67 2= 2.842 AT 205.56¢
(6.63) (6.84) (7.56) (7.17)

Mean 2.62 1.86 1.86 1.86 393.19
(6.36) (2.96) (2.96) (2.96)

S.Em+ 0.10 0.07 0.07 0.05 33.64

TxP 0.16 0.15 0.17 0.11 99.94

CV.% 10.62 13.99 13.59 13.79 14.82

Note: 1. Figures in the parentheses are retransformed and those outside are Vx :_a5 transformed values
2. Figures with letter (s) in common do not differ significantly by DNMRT
Table 2. Details of incremental cost benefit ratio (ICBR) for different insecticidal treatments

Insecticide Quantity 10tal costof  vield  Gross Net Profit ICBR Net
of trei‘%e”ts (kg/ha) realization  profit  over ICBR
ins_ecti- irgc?uds'r)g (Rs/ha)  (Rs/ha) control
cide labour (Rs/ha)
(kg/ha)  charges for
two applica-
tion (Rs/ha)
Endosulfan 3 1050 530.56 53056 52006 31450 1:29.95 1:28.95
Cypermethnn 0.750 562.50 391.67 39167 38605 18049 1:32.09 1:31.09
Chlorpyriphos 1.5 585 41250 41250 40665 20109 1:34.37 1:33.37
Polytrin C 1.5 1320 45417 45417 44097 23541 1:17.83 1:16.83
Quinalphos 15 780 506.94 50694 49914 29358 1:37.64 1:36.64
Profenophos 15 1080 383.33 38333 37253 16697 1:15.46 1:14.46
HaNPV 0.500 1500 347.22 34722 33222 12666 1:08.44 1:07.44
NSKS 75 600 327.78 32778 32178 11622 1:19.37 1:18.37
Gronim 0.750 825 37222 37222 36397 15841 1:19.20 1:18.20
Control - - 205.56 20556 - - = -

(Water Spray)
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S:I.n?jgﬂ?{slo'?? ga;r}r:_onl (1:36.64) > chlorpyriphos 0,05
Toeypermelhr j wee

£ 1:3‘{,09) > gn‘m‘a‘tiullnn {1.(\;!.7 per:‘l[l:fi::ll {ll;ég(zl’l'));ltl\jtstknsl
jp;‘f::‘(;ﬁ:jl{ L T]t’mf ) > Gronim 0.0005 percent (1:18.20)

]ry n.(,‘( 044 per cent (1:16.83) > profenophos
0.05 per cent (1 :14.46) > HaNPV 250 LU
(1:07.44).Thus, from the view point of NICER i
various treatments, the maximum NICBR was gain fg
inthe treatment of quinalphos 0.05 per cent (1 '936 63)
followed by Chlorpyriphos 0.05 per cent (1'5’;3 5?)
Lower NICBR was gained in the treatnller;t of
profenophos 0.05 per cent (1:14.46) and HaNPV 250
LU(1:07.44).Thus, the Ireatment of quinalphos 25 EC
@ 0.05 per cent at 509 flowering and 50% podding
stagg can be recommended to the farmer as itgave
:Jhees thlghest NICBR and gave protection against this
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Efficacy of native insect pathogens against Plutella xylostella
and Helicoverpa armigera on cabbage

Deepak Gauraha, Ravindra Sharma, M. V. Dabhi and R.V.Vyas

Department of Nematology, B. A. College of Agriculture, Anand Agricultural University, Anand-388 110 (Gujarat)

Abstract

Bioefficacy of three native insect pathogens viz. Bacillus thuringiensis (Berlir_"ler) (GAU TOB 1),
Heterorhabditis sp. (GAU A02) and Metarrhizium anisopliae var. anisopliae (Metsch nikoff) Soro-km (GAU
Ma) for microbial control of Diamond back moth (Plutella xylostella Linn.) and head borer (Hehc?verpa.
armigera (Hub)) on cabbage (Brassica oleracea var. capitata L.). All the treatments were tested in CRD
with 4 replications in micro plot (1 m x 1 m) under net house conditions during the year 2003 and 2004.
The larval mortality was recorded at 24 hrs intervals up to 12 days. Results exhibited that treatments of
insect pathogens like bacteria, fungus and nematodes remained significantly superior over control.
Maximum larval mortality was in B. thuringiensis (65.0 and 67.50%) followed by Heterorhabditis (42.50
and 42.0%) and M. anisopliae (30.0 and 35.0%) of P. xylostella and H. armigera, respectively. But Endosultan
being a chemical insecticide quickly reduced population of insects. Study indicated that laboratory
augmented native insect pathogens were found very effective in suppression of insects and
B. thuringiensis was found best amongst them.

Keywords : Pathogens, Plutella xylostella, Helicoverpa, cabbage.

Introduction Ma) for biological control of DBM (P xylostella Linn.)
and head borer (H. armigera (Hub)) on cabbage

Cabbage is one of the! chief vegetables generally (B. oleracea var. capitata L.) were carried out. The

cultivated in almost all the states of India. In Gujarat, microorganisms used in present study are neither

cabbage is grown during late monsoon and rabi imported nor exotic or genetically modified.

season, in an area of about 6.8 thousand hectares

(1). Insects that damage the cabbage are Diamond Material and methods

back moth (DBM), head borer, cabbage semilooper,

leaf eating caterpillar, aphid, whitefly etc., of which Bioeﬁ?cacyofthreenaﬁveinsectpathogens against

DBM (Plutella xyldstella Linnaeus) and head borer P. xylostella and H. armigera on cabbage in micro

(Helicoverpa armigera Hubner) are the major plots

caterpillar pests causing economic damage and widely

distributed throughout the state. The estimated The treatments comprised (1) 8. thuringiensis (GAU

avoidable yield loss caused by H. armigera in TOB1) @ 10° spore crystal mixture/m? . (2)

cabbage is 31.5 per cent (2 ). Management of Heterorhabditissp.(Anand isolate, GAU A02) @

cabbage pests is mostly insecticide oriented since 1,00,000 IJs/ m2, (3) M. anisopliae var anisopliae

last four to five decades (3). In recent past use of (GAU Ma) @ 10° conidia/ m?, (4) Tréated check

Insecticides is being curtailed on vegetable crops due (Endosulfan 35 EC @ 0.07%) and (5) Untreated check

to theu_r harmful effects. Hence, control of insects by (control). The cabbage crop variety JAVA was planted

biological methods has become loday’s prime need. atadistance of 40 x 40 Cm (3 Rows). The rh'-1boratory

Hence studies on native insect pathogens viz. | &

ool % P y reared second instar I_mul_lhylnr'vue of DBM and head
iMus luringlensis (Berliner) (GAU TOB 1), borer were released @ 10 larvae/ micro plot uniformly
queror_fhabchn.s- sp. (GAU A02) and Metarchizium on the cabbage plants in micro plots located at the
anisopliae var. anisopliac (Metsch ikofl) Sorokin (GAL Department of Nematology in net house.
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Insect Pathogens useq for the study
Bacillus fhlﬂ‘l'ngfensfs (BOI'“I][\I')

A native isolate of gy (GAU 10O is

tobacco field (No. 10) of g I'I\‘STE{;WI:;: )!\':{'::1(1 (4 5
xised for Ehe study (Identified by }\Aic;obial )TWEIS
L.U_“UI'G Collection (MTCC}, Chandi arh) );pe
mamtenance and mass production M.ediagused \;Nerzr

Yeast Extract Mannitol Polymii
and Luria Broth - LB (6). ymixin - B Agar, YEMA (5)

aled from

Entomopathogenic Nematode (EPN)

A native isolate of EPN, Heterorhabditis sp. (GAU A02)
isolated from tobacco field of nearby village Gamdi
Tahsil and District-Anand was used for the study. IE
was culltured and mass-produced by In vivo mass
productlon on rice moth larvae (Corcyra cephalonica)
in laboratory (7). For the field application EPN was
mass cultured using in vitro technique on egg yolk
agar media at 27 + 1 °C (8)

Entomopathogenic Fungus
(Metarrhizium anisopliae)

A native isolate of M. anisopliae (GAU Ma) isolated
from infected white grub at Anand, identified by CBI,
UK (1986) was used in the study (9). Fungus stock
culture was usually accomplished on selective agar
media (10, 11) For mass production PDA plates (50)
were inoculated under sterile conditions @ 10*
spores/plate from stock fungal culture.

Test Insects (P. xylostella and H. armigera)

P xylostella and H. armigera larvae were us_ed as a
target and test insect for laboratory studies which were

reared in laboratory.

Results and discussion

After 24 hrs of treatment larval mortality was not
started in all the native i;olate_s_ trgatment. B‘Utk'
Endosulfan being chemical msect_mde |r_1duc§(égmcd
mortality of P.xylostella and H.armigeraviz., 42. a;‘n

37.50 per cent, respechyely. 31 came in}o aUClIOD a e:
48 hrs of treatment giving 1.‘;.0_ar_1d 1/‘3 p?.:-cin
mortality in P.xy!os!eﬂa and H. a.*m.'gt;efd r{.‘bp.(:‘(, W:,I y.
Whereas, Heterorhabdills .L;,u.. m,uj M.dl.*.l.i.,f)pu‘”_;
ir action only after 3 and days of

a3 3 (8 ”-]e 3
expressed tively on both the insects lested.

treatment respec

"

AL day of treatment there was, significant differences
amongst the treatments. Fndosulfan showe 77.50)
and 75.0 per cent larval mortality against P zylostellz
and H.armigera respectively On the: U'”'rlzr-/ Bt showed
good conltrol of larvae: recording more than 50 per cent
morlality of target insccts. Hetarorhabelitis 5p. also
showed 32.50 and 35.0 per cent mortality, M. anisogliae:
was found relatively less effective among all the
pathogens giving 5.01 and 7.5 martality but it was
significantly superior over control. Same trend on
larval mortality as of 5" day was-also recorded or 7|
9th and 11" day due to different treatments. At 11
day all the treatments were found significant!y
superior over control. The highest mortality was
observed in Endosulfan followed Bt, Heterorhabditis
sp. and M.anisopliae for both the insects tested. In
untreated control no mortality was observed
throughout the experiment.

The experiment showed that among the three native
insect pathogens, the Bt gave higher P. xylostella and
H.armigera larval mortality (65.0 and 67.50 %) followed
by Heterorhabditis sp. (40.0 and 45.0 %) and
M. anisopliae (30.0 and 35.0 %) respectively. Study
indicates that laboratory augmented different insect
pathogens were very effective in suppression of insect
and B. thuringiensis was found the best.
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Table 1. Bioefficacy of insect pathogen against P. xylostella and H. armigera in micro plot.
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M.a.= Metarhizium anisopliae

Heterarhahditis sp.

Hetero sp

"Figures in parentheses are retransformed values

Arc sin transformation
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Effect of different herbici

des on nutrient uptake b
weeds as well as maize und " -

er middle Gujarat conditions
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d Contro i ;
ol,B.A, College of Agriculture, Anand Agricultural University, Anand - 388 110 (Gujarat)

Abstract
An experiment i j
oy 0\:?: conducted during Kharif seasons of 2001 and 2002 at the College Agronomy Farm,
| eRheg griculture, Anand Agricultural University, Anand to find out the effect of different
herbicides on nutrient uptake

revealed that all by weeds as well as Maize under middle Gujarat conditions. The results
at all the herbicidal treatments were found to be effective with respect to depletion of

tri ;
:Etn'entts by weeds. In general, minimum depletion of nutrients by weeds and higher uptake of
l;l;en s b){ Crops were observed under pre emergence application of atrazine (0.5 kg/ ha) +
pendimethalin (0.25 kg/ha) and treatment of twice hand weeding done at 20 and 40 DAS. Significantly

highest depletion of nutrients (17.79, 10.18 and 29.06 kg N, P and K per hectare, respectively) by weeds
was recorded under weedy check treatment.

Key words : Herbicides, weeds, uptake and maize.

Introduction Material and methods

Maize is one of the most important cereal crops in A field experiment was carried out for two consecutive

the world’'s agriculture economy both as food for rainy seasons of 2001 and 2002 at College Agronomy

human being and feed for animals. Being a rainy Farm, Anand Agricultural University, Anand, Guijarat,

season crops, its suffers with number of weed India. The soil was sandy loam in texture having low

species which affect the growth and development. available nitrogen and medium available phosphorus and

Weeds are generally vigorous growers and their high potassium with pH 7.8. The experiment was laid

nutrient requirements are often larger than the crop out in randomized block design with four replications
plant. Weeding is normally done after they have involving 16 treatments comparising atrazine, alachlor
attained sufficient growth by which time a great deal and metolachloreach @ 1.0 kg/ha, metribuzin @ 0.30
of damage has already been done to the crop in terms kg/ ha, pendimethalin @ 0.50 kg/ha and their feasible
of drain of nutrients and competition for water and light. mixtures were applied at half of the rate and compared
The extent of yield reduction due to infestation of grassy with twice hand weedings carrieq out at20and 40 DAS
weeds, non-grassy weeds and-sedge alone was 84 4, and weedy check. IAH_the herbicides were apphed_ as
1.7 and 21.5 per cent, respectively over weed free pre- emergence using 500 L of water/ha. Maize variety
condition in maize (1). Chemical weed control is a GM-4 was sown at a row spacing of 60 cm during first
better suppiemented method and forms an integral week of July in both the years. Full dose of pho:aphorus
part of the modern crop production. Effective control and half dose of the nltroger‘n through diammonium
of weeds through two or more herbicidal mixtures phosphate and urea were applied at the time of sowing
curtails the flow of nutrient uptake by weeds and and remaining quantity of rutrt_)gen was upphe_d at
provide weed free environment to the crop. Hence, an knge»hngh stage.The crop Iretiewid 484 mm rainfall
experiment was planned fo find out the effect of dunng_.?OO? and 1110 mm during 2002. In general, weather
herbicidal mixture on nutrient uptake by weeds as well conditions were f_amuruhle for plqnl grov_vth and no
as maize under middle Gujarat conditions. severe pest and diseases were noticed during both the
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years of experimentation. Weed species and their dry
weight were recorded penodically from the randomly
selected quadrates (1.0 m?) in each plol. Data on
densily of weeds were subjecled lo transformation for
statistical analysis.

Results and discussion

N, P and K uptake by grains

The results presented in Table 1 clearly indicated that
all the herbicidal treatments showed considerable

increase in N, P and K uptake by grain. Under
conventional method (Twice hand weeding) crop

removed 41.49,18.03 and 23.60 kg NPK/h;
respeclively, which was 2.5 times higher than weed
check. Similarly, Sangwan et al. (2) also observe
higher uptake of nitrogen by grain under convention:
method. Among herbicidal treatments, application ¢
atrazine + pendimethalin recorded higher uptake of |
and K, while pre-emergence application of atrazine «
metolachlor recorded higher uptake of P than othe
treatments. In general, all the herbicidal mixtures were
found superior in increasing the uptake of NPK b,
grain. This might be due to congenial conditions
provided through effective control of weeds and
consequently made more nutrients available to maize
and thereby higher uptake of nutrients. Gonzalez and

Table 1. Effect of herbicidal treatments on nutrient uptake by crop and weeds (Mean of two years)

Nutrient uptake by Nutrient uptake by Nutrient uptake by
Treatment (;%?s:) grains (kg/ha) stover (kg/ha) weeds (kg/ha)
N P K N P K N P K
T, Atrazine 100 3118 1425 1929 27141 11.39 4859 2.92 1.84 5.41
T,: Alachlor 1.00 2896 1332 1828 2662 1235 4555 4.71 3.09 844
T, :Metolachlor 1.00 26.73 1238 1848 1836 11.31 43.35 3.86 2.93 9.09
T, : Metribuzin 0.30 20.99 9.97 15.81 19.21 7.81 30.37 5.97 3.44 9.37
T, :Pendimethalin 0.50 30.04 1253 19.36 30.20 12.37 48.15 4.54 2.34 6.17
T,:Atrazine 0.50 35.15 16.06 21.20 30.74 12,79 48.21 0.35 0.16 0.56
+ Alachlor +0.50
T,: Atrazine 0.50 4066 17.20 23.37 3112  15.27 50.21 0.21 0.07 0.30
+ Pendimethalin *0;25
T,: Atrazine 0.50 3436 1858 20.57 2781 1419 4983 1.00 0.43 1.693
+ Metolachlor +0.50
T,: Atrazine 0.50 3228 13.13 19.52 2671 1459 4136 146 082 269
+ Metribuzin +0.15
T,,: Metolachlor 0.50 3509 16.25 2094 31.00 1457 4657 1.26  0.50 1.74
+ Metribuzin +0.15 '
T..: Metolachlor 0.50 35.01 1441 19.97 2792 1446 4860 1.47 0.60 2.58
+ Pendimethalin ~ +0.25 '
T.,: Alachlor 050 31.78 1215 20.05 2600 1223 3516 2.86 1.50 5.32
+ Metolachlor  +0.50 '
T..: Alachlor 0.50 37.28 1572 2119 3090 1435 4792 1.98 0.94 2.91
+ Pendimethalin - +0.25 o
T, Alachlor 050 3232 1283 1975 2309 10.81 4300 298 159 458
+ Metribuzin +0.15 )
T, Weed free i A 5
i e DAE) 4149 18.03 23.60 3142 1570 47.00 0.27 0.13 0.42
Ty Wwdysf.'i'__':?*: 159{15 32? g,ao 921 572 1973 17.79 1018 2906
C.D. (P=0.05) b e 133 036 025 045 032 015 056
C.V. (%) i i o 5 102 070 127 097 045 169
ot [0 P

545 401 588 304 536 1349 16.83
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Effect of different herbicides on nutrient uptake by woeds
Table 2. Effect of he

rbicidal {re: : ;
I treatments on yields and economics (Mean of two years)

Treatments Dose Cirnin yield Slover yield Cost
T, :Atrazine o (iul’r!n_ - __ﬂ“f_lf_'_""_}__ (keyhe) henefit ratio
T.: Alachlor 1.00 3386 6155 257
T.: Metolachlor 1.00 3254 6120 267
T, : Metribuzin 1.00 3065 5688 2.20
T, : Pendimethalin 0.30 2439 3944 1,73
T Atrazine + Alachlor 5 ng% 3314 6166 244
' Atrazine + Pendimethain ok 0.22 3582 6266 2.7
7 _AtraZ?ne + Metolachlor 0.50 . 0.50 3652 6366 2.71
T, . Atrazine + Metribuzin 0'50 . 0' 15 32’48 6245 2.60
T.. :Metolachlor + Metribuzin 0'50 5 0‘15 2482 6162 2-52
T.. - Metolachlor + Pendimethalin 0.50 +0.25 3491 22152 525
T.. : Alachlor + Metolachlor 0'50 L 0'50 a7 oo 2‘48
T.,:Alachlor + Pendimethalin 0.50 + 0.25 3509 6253 268
T, - Alachlor + Metribuzin 0.50 +0.15 3240 6014 255
T.s- Weed free (HW at 20 & 40 DAS) ' 3658 6355 266
Tm 7 WeEdy check 1047 3471 1.87
S.Em.t 62.83 56.85 —
C.D. (P=0.05) 177 160 —
C.V. (%) 12.85 10.22 —

Salas (3) also observed higher uptake of N, P and K increase in nutrient uptake by stover. Under weedy

by maize under application of atrazine + check, crop utilized only 9.21,5.72and 19.73kgN, P
metolachlorthan than unweeded control. In weedy and K per hectare, respectively.
check treatment, crop utilized only 12.92, 8.69 and
8.80 kg NPK/ha, respectively. This might be due to N, P and K uptake by weeds
acute crop-weed competition for mineral nutrition,
which resulted from maximum total weed population. The differences in the total losses of nutrients by weeds
were more a function of the total biomass production
N, P and K uptake by stover by these weeds under any particular treatment. Weed
control treatments lowered the quantum of N, P and K
Differences due to different treatments with respect to drain by weeds in comparison to weedy check
uptake of nutrients by stover were found to be treatment. Weeds removed 17.79, 10.18 and 29.06
significant. The results showed that all the herbicidal kg N, P and‘ K per hectare, respectively which was
2nd twice hand weeding treatment recorded maximum the highest in weedy check and the lowest nutrient
uptake of N, P and K by stover as compared to weedy drain of 0.21, 0.07 and 0.30 kg N P and K Ihg by
check. Crop under twice hand weeding treatment weeds under pre-emergence application of atrazine +
utilized 31.42, 15.70 and 47.00 kg N, P and K kg per pend_imethahn followed by twlce hand weeding,
hectare, respectively, which was higher than weedy atrazine + alachlor and atrazine with metolachlor.
check ‘Sangwan et al. (2) also reported that Thesel results are in accordance with the results of
(;orwderﬁirma'- method for weed control in maize proved Slreenivas and Satyanarayana (4) \ivho noted the
superior and recorded maximum uptake of nitrogen highest uptake of nitrogen by weeds under weedy

uptake of nitrogen, phosphorous check treatment. Thus, it can be concluded that use
pserved under treatments of of herbicidal mixtures helps in minimizing nutrient drain
ed free condition provided by weeds leading to improvement in the nutrition of
h directly leads to crop and enhancement in the crop yield.

by stover. Maximurm
and potash was 0
herbicidal mixtures as we .
luxurious growth of €rop. whic
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Effect of treatments on yield

All the herbicide treatments showed significant
variation in grain yield as compared to unweeded
control (Table 2). Grain and stover yield of maize were
significantly higher under pre-emergence application
of atrazine with pendimethalin closely followed by twice
hand weedings treatment, pre-emergence application
of atrazine with alachlor and metolachlor plus
metribuzin. Among herbicidal treatments, significantly
lowest grain and stover yields was recorded under
pre-emergence application of metribuzin @ 0.30 kg/
ha due to its phytotoxic effect on maize crop. The
maximum yield under said treatment might be due to
enhanced efficacy of herbicides applied as mixture
which might have prevented the rapid detoxification
and maintained their potent action for a longer period
leading to increased nutrient uptake and thereby growth
and yield of crop. The yield reduction due to weeds
under unweeded control was recorded to the tune of
> 44 per cent over manual weeding.
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Abstract

Data were collected onr

under ICAR-NBAGR net
in Mehsana, K

eproductive traits of 925 goats belonging to Mehsana, Kutchi and Sirohi breeds
work project during 2004-2006. The least squares means for age at first oestrus
: utchi and Sirohij goats were 13.59 * 0.07, 13.27 # 0.26 and 14.06 £ 0.29 months,
respectively. In general, the oestrus cycle was observed to occur around 20 days. The least squares
mean§ for oestrus duration were, 42.36 £ 0.42, 40.37 + 1.81 and 44.03 £ 0.03 hrs in Mehsana, Kutchi and
Sirohi breeds, respectively. The corresponding least squares means for age at first mating were 15.23 £
0.14,15.32 + 0.27 and 16.06 + 0.30 months while those for age at first kidding were 20.32 +0.12, 20.41 £
0.28 and 21.12 £ 0.29 months, respectively. The breed had significant effect (P < 0.05) on the service
period and kidding interval. The service period was observed to be significantly lowest in Sirohi goats
(160.83 + 5.72 days) followed by Kutchi (172.94 + 6.69 days) and Mehsana (180.81 + 2.14 days). The
kidding interval also showed the same pattern with estimates of 305.26 * 4.56, 315.63 * 5.74 and
322.27 + 1.77 days in Sirohi, Kutchi and Mehsana breeds, respectively. The mean gestation period in
Sirohi, Kutchi and Mehsana breeds were 150.44 +0.78,146.92 + 2.64 and 150.94 + 0.95 days, respectively.

Key words : Genetic resources, reproductive performance, goats.

Introduction ' Material and methods

The goat genetic resources in semi-arid and regions The information on reproductive traits in Mehsana
of North Gujarat and Kutch represent an unique (683), Kutchn({l:})and Siroh{{199)go§ats,mamtamed
example to adjust under the extreme and harsh almost exclusively on grazing/browsing Iand“were
environment where feed and fodder resources are collected form 60 villages randomly _selgcted in the
restricted in quantity and quality, and regular Bapaskanlha. Patan and Mehsana dts[r:c_ts of quth
phenomenon of erratic rainfall accompanied with Gujarat under ICAR~NBAGR network prqject during
scarcity of water and drought compel goat keepers to 2004-05. The traits studied were age at first oestrus

migrate during summer. Despite such variable and (months), cestrus cycle duration (days), oestrus

. i ignifi duration (hours), age at first mating (months), age at

SATeh & the goats contribute significantly to ‘ on { ; irst matl .

I:drs_h ggncht{;{);f&oat gwners through milk, meat and first kidding (months) kidding interval (days) and

o lwehhog |0§u input system prevalentin the area. gestation period (days). The information was collected

manure under through a developed questionnaire and also by
i traits related to reproduction play an direct observations in farmer's flocks by regular visits

The econumtr{r. in production efficiency, but the of supervisors and enumerators in the network project

l_mPUrl_"im r:—jl..‘rf-'-pmducwe traits of goats in North The data were analysed by least squares analysis of

gfqr”t‘c:“iz”\;@ry 5:z;e_1l|ly and the genetic potential of variance (1)

,qur§| ermplasm remains unexploited. The present _ .

valua ehg '.[ fore, has been planned to study the Results and discussion

; erelore, las M=

&wdyt.i l-livc information of goat breeds in North Gujaral .

rePd’O ';"(‘“ conditions in farmer's flocks. [he least squares means along with their standard

under hield N
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Table 1. Least squares means of reproductive traits in different breeds of goats

— Breed -

Mehsana Kutchi Sirohi

Age at first oestrus (months) 13.59 £ 0.07(683) 13.27 % r)_zz_s_.r;g; - 4:,‘ $ ). 2° ‘::':,_
Qestrus cycle duration (days) 20.18+0.12(678) 2069+ 0.20(43) 2050 +0.11(32)
Oestrus duration (hours) 42.36+0.42(682) 4037 + 1.81(43) 44 03+ 003 (32
Age at first mating (months) 15.23+0.14 (674) 15.32+0.27(43) 16.06 £ 0.30(32)
Age at first kidding (months) 20.32+0.12(651) 20.41+0.28(41) 21.12£0.29(32
Service penod” (days) 180.81+2.14(610) 172.94 + 6.69(35) 160.83 £5.72(32
Kidding interval® (days) 322.27 +1.77(598) 31563+ 5.74(35) 304.26 +4.56(30)
Gestation period (days) 150.94 + 0.95(645) 146.92+2.64(41) 150.44 +0.76(32

Note: Figures within parenthesis indicate number of does.

* Indicate significant difference (P < 0.05) between breeds for the traits

errors for reproductive traits in Mehsana, Kutchi and
Sirohi goats are presented in Table 1.

The least squares analysis of variance revealed that
the breed type was not an important source of
variation for age at first oestrus (AFO), oestrus cycle
duration (OCD), oestrus duration (OD), age at first
mating (AFM), age at first kidding (AFK) and
gestation period (AFM), age at first kidding (AFK) and
gestation period (GP). The least squares means for
AFQO, OCD and OD in Mehsana, Kutchi and Sirohi
goats were observed to be 13.59 +0.07,13.27 + 0.26
and 14.06 + 0.29 months; 20.18 £ 0.12, 20.69 £ 0.20
and 20.50 + 0.11 days, and 42.36 + 0.42, 40.37 £ 1.81
and 44.03 + 0.03 hrs, respectively. The present
findings for OCD and OP are in agreement with the
results reported by Puneet Kumar (2) in Jamunapari
and Beetal goats.

The least squares means for AFM in Mehsana, Kutchi
and Sirohi goats were 15.23£0.14,15.32 + 0.27 and
1606 + 0.30 months respectively. These findings fairly
agree with the reports of Singh et al. (3) in Black
Bengal goat. However, Kumar and Singh (4) reported
higher estimates for AFM in Kutchi goats under
organized farm conditions. The corresponding least
squares means for AFK in the three breeds were 20.32
+0.12, 2041 + 0.28 and 21.12 £ 0.29 months,
respectively. The present findings of AFK are in
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agreement with the earlier report for Black Bengal (3)
and for kutchi and sirohi goats (5). Kumar and Singh
(4), however, reported comparatively higher AFK in
Kutchi goats under farm conditions.

Least squares analysis of variance showed that there
were significant (P< 0.05) differences between breeds
for service period (SP) and kidding interval (Kl).Sirohi
goats had lowest SP (160.83 + 0.57 days) followed
by Kutchi (172.94 + 6.69 days) and Mehsana (180.81
+ 2.14 days). Similarly, Kl was observed to be
significantly lowest in Sirohi (304.26 + 4.56 days) as
compared to Kutchi (315.63 +5.74 days) and Mehsana
(322.27 + 1.77 days) goats. These findings are in
agreement with the reports of Prakash and Balain
(6) for Kl in Marwari goats. However, Mishra etal. (7)
reported lower estimates for SP and Kl in Barbari goat

The least squares means for GP were 150.94 + 0.05
146.92 + 2.64 and 150.44 + 0.78 days in Mehsana,
Kutchi and Sirchi goats respectively. These finding
fairly agree with the reports of Anonymous (5) for large
size goat breeds and Mishra et al. (7) for Barbarn goats

The overall results revealed that there was no
significant difference between Mehsana and Rulchi
breeds for majority of reproductive traits studied
However, Sirohi goats excelled in their SP and klover
the other two breeds under farmer's flock in North
Gujarat.
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Abstract

Estradiol 178 concentrations increased in follicular fluid of goats significantly as th‘:;' fT”'Cr:Z ?_:Vﬁ:;':'“:d
(P< 0.05, r = 0.96). The lowest concentration was found in smallest (8.95 % D.f}9 ng/m )'a sg ) ‘t:
anovulatory follicle (53.00 * 3.01ng/ml). Similarly progesterone concentration also mc;;ea e kwt;]

development of follicle but the differences were non-significant up to pre ovulatory stage. eg:r 530 ‘3:
higher levels of progesterone with significant difference were noticed in pre ovulatory_( ‘f" I
5. 87ng/ml) and anovulatory (728.00 * 33.52ng/ml) follicles. Testosterong levels decreas—ed signi |'cantly
as the development of the follicle advanced showings negative correlation (P < 0.05; r = 0.96). Highest
testosterone level was found in smallest follicle (5.68 * 0.50ng/ml) and lowe§t wa§ in pre ow:llatory
follicle (0.55 * 0.03ng/ml). Ratio of estradiol 17 to progesterone decreased while ratio of estradiol 17p
to testosterone increased with development of follicle, reflecting their importance with regards to

follicle development and maturation.
Keywords : Estradiol 173, Progesterane, follicular fluid, testosterone, goat

(10 each) of pre ovulatory follicles and anovulatory

Introduction
follicles were collected from farm born goats

Goat plays a vital role in Indian economy by immediately after standing estrus and 72 hrs after
contributing 469 thousand metric tones of meat and breeding respectively. All these samples were
2200 thousand metric tones of milk per annum (1). centrifuged at 1000 rpm for 5 minutes to remove cell
The follicle, an ovarian compartment, fulfills dual debris and stored at -20 °C till analyzed.
function of gametogenesis and steroidogenesis. The
follicular fluid plays a major role in the physiological, Estradiol 173 was analyzed by solid phase radio
biochemical and metabolic aspects of nuclear and = immuno assay described by Robertson, et al. (3) while

progesterone and testosterone as per the method

cyto-plasmic maturation of oocyte, release of egg from
the ruptured follicle and its fertilization. Estradiol 173

and progesterone in follicular fluid are required for

the development and maturation of follicle and Statistical analysis was carried out using two ways
inhibition of atresia of antral follicle. Testosterone serves Randomized Block Design as per standard
as precursor for estradiol 173 (2). statistical procedures.

described by Kubasic et al. (4).

Material and methods Results and discussion

The differences in the levels of estradiol 173 due to
size of the follicles were statistically significant (Table,
P < 0.05).The report of Fortune and Hansal (5) in
cows; Pirzada et al. (6) in pigs and Kulkarni et al. (7)
in buffaloes were lower than present results. This may
be due to variation of species, age, nutritional status
and stage of collection of samples. Nevertheless, the
increasing trend observed in present study is at par
with that reported by Edwards (8).

Expenmental animals used were Indigenous goats
of this area as well as farm born goats. Follicular fluid
was collected by aspiration form small size (2-3 mm),
medium size (>3-5 mm), large size (> 5 mm), pre
ovulatory and anovulatory follicles. Follicular fluid from
small, medium and large sized follicle were collected
by aspiration from freshly slaughtered goat ovaries.
Pooled fluid of same sized follicles from six animals
constituted one sample, such ten samples were
collected for each category. Follicular fluid samples
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differentiation of both theca ang granulose c:a?lz (?g)d

Vs iti
B showed positive and

by Polta et al (13). Increa
and higher aromatase 5
availability of androgen
might have played ro|
estradiol 173 levels in

as substrate from theca cells
e in formation of maximum

| B Preovulatory and anovulatory
follicles. Similar to estradiol 173, progesterone also

si1ow¢d increasing trend, which revealed positive but
non significant correlation with size of the follicles
(r=0.83). Similar correlation was reported by Moor et
al. (14) in sheep. The differences observed in
progesterone concentrations for small, medium and
large follicles were non- significant but significant for
preovulatory and anovulatory follicles. Similar results
are reported for other species Eilerand Nalbanov (15)
and Gerard et al. (16) in pigs, Seamark etal. (17)in
sheep; Fortune and Hansal (5) in cows and Eissa (18)
in buffalo.

Significant levels of progesterone in preovulatory and
anovulatory follicles are due to the basic fact that
3p-hydroxysteroid-dehydrogenase; a key enzyme in
steroid biosynthesis is acquired by membrane
granulosa, which coincides with luteinisation of these

cells leading to higher production (19). Ratio of
astradiol 171y and progesterone decreased gradually
from small sized follicle to pre ovulatory follicle, which
could be due to remarkable increase in progesterone
level. Same type of results has been reported by Gerard
etal. (16) in cow follicular fluid.

Results on testosterone concentration revealed that

it decreased in follicular fluid as the size of the follicle

increased with negative and significant correlation

between size of follicle and testosterone

concentration (r =-0.90). Similar trend and correlation

have reported by Moor et al. (14) in sheep; Handerson

etal. (20) and Wise (21) in cows and Zeifoun (9) and

Nigam et al. (1995) in buffaloes. This can be explained

as in small healthy follicles, due to low aromatase
activity, higher testosterone and lower estradiol 17
levels are observed in follicular fluid. As the follicle
develops, there is increasing concentration of
estradiol at the expense of androgens indicating
activation of aromatase activity in granulose cells (22).
In support of this, Richard (23), Handerson et al. (20)
and Wise (21) also reported that in cattle,
testosterone was predominant androgen in follicular
fluid and its concentration decreased with development
of the follicle.

Ratio of estradiol 17p to testosterone increased as
the size of the follicle increased. Palta et al. (13) stated
that developing follicles have many active receptors
for LH and under influence of LH, these follicles
produce testosterone which undergoes aromatization
and gets converted in to estradiol 173. Thus, results
of these three steroid hormones and their ratios in
follicular fluid during developmental stages reflect their
biosynthesis as per physiological demand for

Table 1. Levels of steroid hormones (ng/ml) in follicular fluid during developmental stages of follicle.

Categories of follicles

Hormones Small Medium

Large

(2-3 mm) (> 3-5 mm) (> 5 mm) Preovulatory  Anovulatory
Estradiol 17 8.95+0.89° 19.30£1.41°  25.40+1.60°  32.40+0.78° 53.00£3.01¢
Progesterone 3.98+0.40° 8.40+0.35¢  16.15%1.05°  12850+587°  728.00+33.52°
Testosterone 5.68+0.50° 1.2720.13° 0.68+0.07° 0.55+0.03 0.80+0.09:
Ratio. E: P 2.66¢ 2.35¢ 1.58 . .- 0.26° 0.07¢
Ratio. E:T 1.67° 16.36" 40.39° 59.71 69.51¢
Ratio. P:T 0.63" 6.87 26.08" 228.07" 98242

Not

e : Figures with same s'u_per?:ript do not differ within the row.



development and maturation of follicle and
oocyte,ovulation and luteinisation of cells under
influence of gonadotropins.
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Abstract
Inportance of the A i .
in different SalinityT:\ZE ‘2:?3 inaquaculture is described in this paper. Hatching efficiency of the cysts
Cyst of Artemia could Bateh s studied and described in this paper in salinity range of 15 ppt to 20 ppt.
2 ppt salinity was seen it ?Iut from pure!_y fresh water to 35 ppt salinity. Total mortality of nauplii in
(total survival). Maxim in 5 hrs, I’)nortallty of nauplii in 5 ppt salinity to 35 ppt salinity was not found
um hatching efficiency was recorded in the water having 25 ppt salinity. (Av. 84 %)

Keywords : Artemnia salina, hatching efficiency, cysts.

Introduction brine shrimp revealed that the nauplii prefered a
_ salinity of 35 % and temperature of 27 °C Royan (3).
Due to increasing demand of shrimps in the foreign

market as well as saturation in shrimp catch from Sorgeloos et al. (4, 5) have studied a simple
wild stock has diverted aquaculturist to produce technique for the improvement of the use of brine
shrimp through culture. At present coastal shrimp in aquaculture through decapsulation ofArtem{a
aquaculture in india is in a stage of momentum. For cysts. They have also described the culture ofAdemfa
better yield of economically important varieties of salina on rice bran. Thus, most of these studies are
shrimps per unit area good quality stocking material limited to the culture of Artemia salina only.

l.e. seeds are required. These are produced in _ _ _ _

hatcheries in almost all maritime states of India. The The earlier studies mentioned above did notreveal the
hatcheries need cysts of Artemia as feed of Mysis-| hatching efficiency of Artemia cysts in varying
to PL - 16. there is no substitute of Artemia cysts as salinities, which is of utmost importance for
live feed in shrimp hatchery at present. Thus Artemia calculating the required densities for culturing of

intermediate larval stages such as zoea-| to mysis-|l|

i cysts have become an : ) ;
culture and production of cy stages of economioally important peraeid shrimps.

essential aspect in coastal aquaculture (Finfish and

: i i today.
shell fish hatcheries) practices Y This paper deals with the study of hatching effciency of

Artemia cyst in varying hydrological conditions. Cysts

o i uaculture as an
Artemia is widely used by ag were collected from saltpans of Okhamandal area.

excellent food sources for the fish and crﬁsi}s;nc;eaphs,
instances, itis the only food availa e for the )
Iigr:;naa:ngt;ges of cultured species. Artemia as food Material and methods

; ianifi rowth as survival for
showed higher significant g ) and prawn than Glass jars of 4 lit. capacity were disinfected prior to

L hanos ; ; o !
tarvae.of Milk fish ((f?':,anlodsiés introduction of water with varying salinities. Eight jars
other live feed or artificia ' containing water having 2 ppt to 5 ppt salinity and so
1 : - t salinity with a difference of 5 salinit

ibi the hatching of Artemia on up to 35 pp _ y
The:ariest o1 antlg'lggjlf; ogoleman etal. (1). Dwivedi except 1% and 2™ (whgre it was 3) were arranged
bt t mass culture of brine shrimp serially on the table, with aeration and fluorescent
et al. (2) Ca”'gd DnLéjitionsin parent pools at Bombay. lights. Previously weighed and counted cysts of
undercanrolle co was in between 30 to 75 % by Artemia, 1 gm in each jars were introduced. Water
The, Sa'”,““" rsngoencentrate of crude common salt, temperature, pH were recorldgd through mercury
idﬁmgtﬂ"rf;d geld <tudies on an Indian strain of the thermometer and pH meter (digital), respectively.

aborato
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Table 1. Hatching in different salinity in Artemia cyst

Salinity Experiment pH Waler Live: Unhatched Mortality
(Ppt) Temp. H:‘alr:h_crl Cyst (%)
re) Nauplius (7o)
2 180 7.00 28.50 10.00 90.00 60.00
3 7.00 28 .50 11.50 88.50 59.00
Average 7.00 28.50 10.57 89.43 60.00
5 1st 7.50 28.50 29.50 70.50 NIL
2nd 7 .50 28 .50 57.20 42.80 NIL
3 7.50 28.00 28.90 71.10 NIL
Average 7.50 28.33 38.53 61.47 NIL
10 18 7.50 27.50 50.80 49.20 NIL
2nd 7.50 28.50 64.80 35.20 NIL
3 8.00 28.50 48.30 51.70 NIL
Average 7.60 28.17 54.63 45.37 NIL
15 L : 7.00 29.50 60.40 39.60 NIL
2" 8.00 26.50 84.30 15.70 NIL
3 8.00 27.50 52.50 47.50 NIL
Average 7.60 27.83 65.73 34.27 NIL
20 18t 7.00 29.50 80.60 19.40 NIL
2nd 8.00 27.50 65.40 34.60 NIL
3 7.50 26.50 60.00 40.00 NIL
Average 7.50 27.83 68.67 31.33 NIL
25 18 7.00 28.50 85.10 14.90 NIL
2nd 7.00 27.50 86.60 13.40 NIL
3w 8.00 27.50 80.30 19.70 NIL
Average 7.33 27.83 84.00 16.00 NIL
30 E 7.50 28.50 80.40 19.60 NIL
2nd 7.00 27.50 47.80 52.20 NIL
3rd 8.00 28.00 54.50 4550 NIL
Average 7.50 28.00 60.90 39.10 NIL
35 1s! 7.00 28.50 55.50 44 50 NIL
2nd 8.00 27.50 88.20 11.80 NIL
3rd 8.00 28.00 78.90 21.10 NIL
Average 7.67 28.00 74.20 25.80 NIL
Results and discussion were observed at 2 ppt and 25 ppt salinity

respectively, when water temperature and pH

fluctuated from 28.16 °C and 7.0 and 27.6 °C and 7.3,

s [ i aliniti
Hatching percentage of cysts in varying s es are respectively.

shown in Table 1. It was observed that hatching
Egﬁi?t:?ngie? 58 igti;og;) ﬁp‘:gt,-,za;;;;g itnocr‘l:aspepdl :‘t 2 ppt salinity most of the nauplius died within 1.5
In 25 ppt. Hatching efficiency above 25 ppt did not p;rastsTaT?\Tta ”‘{35320 mortality of hatched out nauplii in
increase. Minimurm and maximum hatching efficiency ¥ 1095 ppt salinity.
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As maximum hatchin

salinity (PH-7.3 and 27 ¢ oG tYSts OCcurrs at 25 ppt
need to prepare iesg
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Personal characteristics of st e
colleges in Gujara

B.K.Ashwar, M.C.Soni, Jacob

Livestock Inspector Training Centre, S. D. Agricultural
Abstract

The personal characteristics of the students determine their attit

regarding the personal characteristics of the veterinary students i
age of the students was 21 years with a majority of them being eithe

family. Majority of the students belonged to the upper caste, had a goo
found to be very low.

unmarried. The level of participation in extracurricular activities was

Keywords : Personal characteristics, attitude, veterinary students.

University, Sardarkrus

udents of veterinary

Ninan and M.M. padheria

=

hinagar-385 506 (Gujarat)

ude towards education. Six variable-
n Gujarat were studied. The averags
r the first or second born child in the
d academic record and were

Table 1.Variables and Measurement technique.

Measurement Technigue

Introduction
India is basically an agrarian country with majority of S(r) Namg of the
its population based in the rural areas.The students i variable
nucleus of most of the veterinary College is rural 1 Age
based. Hence it is important to understand the 2 Birth Order
personal characteristics of the students, in order to
determine and understand their attitude towards 3 Caste
veterinary education. Personal characteristics play a
significant role in deciding the future choice of job.
Keeping this in mind, a study has been conducted on
the personal characteristics of students of the
seterinary College in Gujarat.

4. Academic
Methodology achievement
In order to determine the kind of prospective students 5

{aving to veterinary science as a career a study was Participation

made aboul the personal characteristics of the 0 e%[ra
enrolling students at the two veterinary colleges in cur.”(.:%'lar
Gujarat stale Data were collected by direct i es
questionnaire from 284 students of the BV.Sc. & A H.
degree course during the academic year 1991-92. For
measurement of the selected vanables the following 6 Nurmt

e of

techniques were used

req| brotherg
and sisterg

Chronological age of respondent
Ordinal position by birth of the
respondent

Scoring procedure development
(SC, ST, Nomadic tripe
Denotified -NT, Other backwarc
and non - reserved were allotted
scores of 1.2,3,4,5 and 6 respec
tively)

Percentage of marks obtained I"
B.V.Sc.& AH. degree course
examination in the concerned
semester.

Scoring procedure developed
(Participation and prize winners
were awarded score 1 and 2
respectively. Total of these Wi
participation score of extrd

| be

Curricular activities)

thers
Actual number of real broth’
and

Sisters.

e
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Results and diScL'SSiOn

The data on the Person

students were analyzeq al ch

araclorislies

and iy l‘-l‘nsullt(\.dlil:{:“],-:|],l|(.“;“
Age

Students enrolled we re above 17
of the_studei_\ts was 21 Vearé Thand thg average age
(54.57 ®0) of students were iy thee Maximum number
years. age group of 20-22

Birth order

Table 2 shows that about 5

! N equal number
were first and second born children (18.520;23135[3;
per%ent, respectively). Combined forming more than half
of the students number, 24.65 percent and 19.00

percent of the students were born at 4™ and above
ordinal position and 3" position, respectively. These

findings are: supported by the findings of Pandey (1)
and Solanki (7).

Caste

From Table 2 it can be seen that majority (90.50
percent) of the respondents were from non-reserved
caste categories, whereas the respondents
belonging to reserved caste categories were only 9.50
percent. It is a well known fact that the literacy rate,
social and economic condition of the non-reserved
caste is higher than the reserved castes, so they can
afford higher education for their children, This may be
the probable reason for majority of the Veterinary
college students in Gujarat belonging to higher caste.

able 2. Distributi ;
Table 2. Distribution of respondents according to their personal characteristics

Sr. -
s Characteristics Number Percentage
1 Age (years) 17-19(years) 60 21.13
20-22(years) 155 54.57
23-25(years) 69 24.33
Mean Score: 20.99
2 Birth Order 18t 81 28.52
2nd 79 27.82
3 54 19.01
4" and above 70 24 65
Mean Score: 2.56
3. Caste:
Non reserved 257 90.50
Other backward 10 3.52
Denotified 00 0.00
Nomedic tribe 04 1.41
Schedule tribe 02 0.70
Schedule caste 11 3.87
Mean Score: 5.7 _
4 Marital status: Married 62 21.83
' Unmarried 222 78.17
; i t Pass class (4.5 to 5.99) 132 48.48
5. Academicachievemen Second class (6.0 10 6,89) 129 45.42
First class (6.9 to 7.39) 23 8.10
Distinction (7.4 and above) 00 0.00
int: 59.46
Ave(agrf gra(?s g:?t‘rr:.cgflricular Lowparticipation(upto 3 score) 254 89.44
6. Pafi'f" : R Mediumparticipation(4 to 6score) 24 8.45
activities Highparticipation (6 & and above score) 6 2.1

Mean sCore: 1.365
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This ﬁnding'is in concurrence with the findings reported
by Solanki (2).

Marital Status

Among the respondents studied 21.83 percent were
married and 78.17 percent were unmarried. On
scrutinizing the questionnaire the students were found
to belong to various communities. The varied customs
and social obligation of individual community was
definitely the reason for the above observation.

Academic achievement

It can be observed from the table 2 that merely half of
the respondent (48.48 percent) were in pass class
(4.5105.99 0.G.P.A.) categories, while proportion of
respondents in second class (6.0 to 6.89 O.G.PA.)
and first class (6.0 to 7.3 O.G.P.A.) was 45.42 and
8.10 percent, respectively. From the personal
discussion with students it was known that this was
because of change of medium of instruction from
Guijarati to English.

Participation in extracurricular activities

It was observed that participation in extracurricular
activities like athletics and games like Cricket,
Khokho, Kabadi, Volley ball, Badminton, Basket ball.
Table Tennis, Chess and other cultural programmes,
Debates, NSS and NCC at College, University, State
or at the National level was very low in majority (89.44
percent) of the students, while 8.45 percent
respondents have medium level of participation and
only 2.11 percent were having high level of
participation. This may be due to the pattern of
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?:53:21; Ta r?ous games due to which they may sh,
away from active participation till they reach the
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Conclusion

Erom the above findings, it can be concluded that
majority of the respondent’s were from higher caste,
having good academic achl‘e.v_ement but their
participation in extracurricular activities was low. Hence
there is an urgent need to popularize veterinary
education among the lower caste of Gujarat state, and
also to encourage the students to actively participate
in extracurricular activities.

References

1. Pandey, R. 1973. Social structure and
educational aspiration of College going youth, an
empirical evaluation of explanatory factors. Indian
J. Social Work. 34 : 195-207.

2. Solanki, G. K. 1975. Value orientation and job
preference of undergraduate Agricultural
Colleges under Gujarat Agri'cultural University.
M. Sc. (Agri.) Thesis. Gujarat Agricultural
University, Sardarkrushinagar.




GAUReS. J.. 29(1-2) : 77.79 (2004

Empl -
Ployment pattern of the farmers of arid region of
North Gujarat

K.A.Thakkar, M.c. Soni, D.P. Vihol and S.V. Kaid
Directorate of Extens: '
nsion Education, S.D, Agricultural University, Sardarkrushinagar-385 506 (Gujarat)

Abstract

he stud
Iwo dist:/i::‘gsh(;g?ndguf,:zi.to know the existing. employment pattern of the farmers of the North Gujarat.
each district and three vill'mum area under arid climate were selected purposively. Two talukas from
selected randomly. The g ages from each taluka were selected purposively. Total 120 respondents were
thelr own farmiond . ik ata revealgd that maximum (85.00 %) farmers were getting employment frgm
maximum far YA0rhalt year. Animal Husbandry was the other source of employment through which
MErs were earning their livelihood. Their employment through other than farm work was

v?ry‘ l.lmlted. Three variables viz., education, land holding and herd size were found positively and
significantly related with employment pattern.

Keywords: Employment pattern, relational analysis, animal husbandry.

Introduction Methodology

In the last decade, India had made tremendous Two districts viz. Banaskantha and Patan were
advancement in agricultural sector due to technologies, selected purposively as maximum area of these
which were responsible for making the country districts fall under arid climate. From each district, two
self-sufficient in the food front. From the food scarcity talukas fall under arid climate were selected purposely.
to food security, is quite apparent. However, this Thus, four talukas were selected. From each taluka.
advancement has mostly confined to the areas with three villages were selected randomly. Ten farmers were
assured irrigation and favourable environment.The arid selected from each village randomly making a sample
and semi-arid areas of the country in particular have of 120 respondents. A structured interview scheduled
not been benefited by these technologies. These was developed for data collection.

areas possess harsh environment with low and erratic . .

rainfall, high wind velocity, high temperature, induced Results and discussion

evapotranspriration coupled with a number soil related

problems such as low water holding capacity, erosion, Period of employment available to the farmers
salinity, sodicity etc.The recurring droughts are most during a year

hich results in instability. The The details regarding the period of employment
te only monsoon season. For available to the farmers from various sources is
hey depend on other depicted in the subsequent tables.

ties. The present study was

common phenomena w
farmers generally cultiva
remaining period, t_ .
employment-oriented activi

therefore planned with specific objectives. (1 ) To know Period of employment on own farm
the period of employment available to the farmers The data in respect of employment available to the
P the existing employment farmers on their own farm during a year are presented

ina the year, (2) To study ; :
ggﬂggntof 15\:18 farmers with respect to agriculture and in Table 1.

other occupations and (3) To study tl‘_le relalionship
between selected personal, !5(1(;&()-U(;U‘{IQHI‘I(:,
communication and psychological cl'mra.r;tenslu:%, of
the farmers and their existing employment pattern.
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Table 1. Distribution of the respondent families accord

ing to their period of employment on own farm

Sr No  Working days/vean Number Per conl
1 Up to 90 days 40 33.33
2 91 10 180 days 62 51.67
3 More than 180 days 18 15.00
Total 120 100.00

Table 1 show that 51.67 per cent respondents were
found gelting employment from their own farm for 91
to 180 days followed by 33.33 per cent getting
employment up to 90 days. Only 15.00 per cent were
employed on their own farm for more than 180 days.
This may be due to reason that with no / limited
irrigation facility, most of them cultivate either kharif
or kharif + winter crops.

Employment period on other’s farm
The data in respect of employment available to the

farmers on other's farm during a year are presented in
Table 2.

Table 2. Distribution of the respondent families according
to-their period of employment on other's farm.

Sr. No.

Working days/year Number  Per cent
1. No waork available / 41 3417
not necessary
2. Upto90days 51 42.50
3. 91to 180 days 18 15.00
4.  More than 180 days 10 8.33
TOTAL 120 100.00

[t can be seen from Table 2 that 42.50 per cent
farmers were getting employment on other's farm for
up to 90 days. On the other hand 15.00 per cent
respondents were getting employment on other’s farm
for 91 to 180 days. Only 8.33 per cent of them were
getting employment for more than 180 days.
Remaining 34.17 per cent respondents either could
not get employment on other's farm or could not go
for such employment.

Employment period on other than farm work
This include employment in manual labour, cutting of
fuel wood, working as labour under private contractor/
private factories, small occupation like pan parlor,
carpentry, tailoring, skilled labour etc. during a year.
The data regarding this are presented in Table 3.
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Table 3. Distribution of the respondents according
period of ermployment on other than farm wey

Sr. No Waorking dayslyear Number  Per re

r".'f (ST}

1. Notgetting work 8 66 F7
2. Upto90days 33 27 50
3. More than 90 days 07 5 80

Total 120 100.00)

Table 3 indicate that opportunity for getting
employment through other than farm work was yar,
limited. Two- thirds respondents could not get any work
On the other hand, 27.50 per cent of them wera
getting employment up to 90 days. Only 5.83 per cent
were getting employment for more than 90 days from
other than farm work.

Period of employment in animal husbandry

Animal husbandry as a subsidiary occupation by
farmers has generally been observed in North Gujarat.
Hence, the period of employment available to the
farmers through animal husbandry was studied.

Table 4. Distribution of the respondents according to
their period of employmentin animal husbandry.

Sr. No.

Working days/year Number  Per cent

1. Upto 90 days 21 175
2. 91-180days 63 625
3.  More than 180 days 36 30.0
Total 120 100.0

Animal husbandry was found to be important source
of employment. Due to limited irrigation sources, most
of the respondents keep animals, As a result, more
than half (52.5%) of them were getting employment
for 91-180 days. On the other hand, 30 per cent were
getting employment for more than 180 days may be
due to their big herd size. Only 17.5 per cent were

found getting employment from animal husbandry for
up to 90 days.

Period of employment in watershed work

In some of the villages, National Watershed
Development Project was operating. The details of the
employment received under this project are depicted
in Table 5.



68 Didti &
Table 5 D|§1||L)1|l|0|1 of the resp
their period of ¢ ki

according
Mployment i w ol

ater shed work

Sr.No.  Working davs/vear
w s

Number L W
1. Notgelling work Per cent

g- rldlp 10 90 days g? 66.67
; ore than 90 da 25.83
ys
Total 09 7.50

120 100.00

Period of employment available throughout the
year

As discussed above, the farmers were employed in
various types of farming and non-farming works. The
data regarding their total employment from various
sources during the year are given in Table 6.

Table 6. Distribution of the respondent families
according to their total employment
throughout the year.

Sr. No.  Working days/year Number  Per cent
1. Up to 90 days T 5.83
2. 91 to 180 days 68 56.67
3 181 to 270 days 26 21.67
4. More than 270 days 19 15.83

120 100.00

Total

e respondents (56.67%) had the
Mo e atr:r; peri{?d of 91 to 180 days during
by 21.67 per cent employed for the
days during a year. On the other
hand 15.83 per cent farmers were employed for mors
than 270 days. Very few i e. 5.83 per centwere foun

getting employment up to 90 days.

employment for t
the year followed
period of 181-270

Existing Empioyment Pattern

Jattern refers {o the working numpers
1[h(, workable members in different kinds
i 5 earn the money during a year.
ard is presented in Table 7

Employment
in days by all
and types of wo_rk 10 sam
The information i this reys

79

Employment pattern of the farmers of arid region

Table 7. Distribution of the respondent families
according to their employment pattern.

Sr.No.  Working days/year

Mumber Per cent

1. Low (Up to 50 score) 62 51.66
2. Medium (51-75 score) 47 3917
3. High (Above 75 score) 11 9.17
TOTAL 120 100.00

Low level of employment pattern was observed
among 51.66 percent respondents. On the other
hand, 39.17 per cent had medium level of
employment pattern. Itis unfortunate to note that only
9.17 per cent had high employment pattern.

Relational Analysis

The results regarding relationship between selected
characteristics of the farmers and their employment
pattern are depicted in Table 8.

Table 8. Relationship of selected characteristics with
employment pattern. (n=120)

Sr. Variables Correlation
No. coefficient
| Personal
X, Age -0.112
X, Education 0.518*
Il Socio-economic
X, Family type 0.091
X, Familysize 0.099
X, Occupation DA3]
X, Land holding 0.346**
X, lrrigation facility 0.082
X, Herd size 0.242*
X, Material possession 0127
I Communication
X, Extentofuse of information 0.092
sources
IV Psychological
X,, Economic motivation 0.087

*Significant at 0.05 level of significance
** Significant at 0.01 level of significance

[t can be seen from the Table 8 that only two variables viz.,
education (0.518) and land holding (0.346) were found
positively and significantly related with employment pat-
tern at 0.01 level of significance. Herd size was (0.242)
was positively and significantly related with employment
pattern at 0.05 level of significance. Remaining variablles
viz., age, family type, family size, occupation, irrigation
facility, material possession and extent of use of informa-
tion sources have failed to establish any significant refa-
tionship with employment pattern.
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Abstract

Looking to the production scenario of the country, potato will be the imp'ﬂ‘rta-”t crop to-satl_sfy the food
requirement in the coming days. Though, potato cultivation requires h[gher CaP'_tal investment,
monetary output is uncertain due to the fluctuating wholesale price index. Itis alsoa hlgﬁly risky crop.
All these aspects point out that the potato growers are real agripreneurs in comparison to other
entrepreneurs and farmers. The present research was intended to measure the entrepreneu rial behaviour
of potato growers and its relationship with the extent of adoption of recommended potato technology.
The results of the study depict that majority of the respondents were observed in the medium level of
entrepreneurial behaviour index and had adopted the recommended practices of potato cultivation
from medium to high extent. The extent of adoption of recommended potato production technology
was statistically found to be positively and significantly correlated with entrepreneurial behaviour of
potato growers.

Keywords: Entrepreneurial behaviour, potato growers.

Introduction
The present study was conducted to measure the

Advanced and scientific agriculture is based on entrepreneurial behaviour of potato growers of North
capital investment and its outputs. It also requires Gujarat Agro-climatic Zone of Gujarat State with
entre-preneurship. Entrepreneurship is the character, following specific objectives.

practice, and / or skill of an entrepreneur. An

entrepreneur is a person who organizes, manage and 1. To measure the entrepreneurial behaviour of
assumes the risk of a business. Accordingly, potato growers.

entrepreneurship restors to identifying/innovating 2. Toassess the extent of adoption of recommended
ideas, product and servres mobilizing resources, potato technology by the potato growers.
organizing production / services and finally, marketing 3. To study the relationship between the extent of
them covering the risk with constant strive for growth adoption of recommended potato technology and
and excellence. Bisht and Sharma (1). Looking to the entrepreneurial behaviour of potato growers.
production scenario of the country, potato will be the

important crop to satisfy the food requirement in the Methodology

coming days. Though, potato cultivation requires .

higher capital investment, monetary output is To measure the entrepreneurial behaviour of potato
uncertain due to the fluctuating wholesale price growers, an objective scale was developed using
index. It is also a highly risky crop considering the Normalized Rank Approach as suggested by Guih‘orﬁ
natural hazards. All these aspects point out that the (2). North Gujarat Agro-climatic Zone is an intensive
potato growers are real agripreneurs in comparison to potato farming area of the Gujarat S\mte which
other entrepreneurs and farmers. However, very few accounts for 80 per cent of total D i) Lﬁ;o pr(;dudlﬂﬂ of
researches have been conducled in the past on the state therefore, it was purposiw;] selecte’d. The
potato growers to know their entrepreneurial behaviour. multi-stage random sampling techniqﬁe was. used for
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Inorder to measure the entrepreneurial behavi f
the potalo growers, the scale S0 construgtelim\::'o
applied to the 270 respondents. In order to calculac:z:
the entrepreneurial behaviour index for each
respondent each scale item w :

: . as first rated for the
maximum of that particular main indicator, then the
actual scale value of score obtained was multiplied by

scale value and entrepreneurial behaviour index (EBI)
was calculated by using the following formula.

Bl :L Score obtained forthe indicator X Scale value of the indicator

: x10
2 Maximum score for the indicator X Scale value of (he indicator

The potato growers were grouped into low, medium
and high category of Entrepreneurial Behaviour
Index (EBI) using + S.D. from mean. For the purpose
of measurement of extent of adoption of various
recommended/improved practices of potato crop by
the potato growers, a simple adoption scale was
developed. Using the formula suggested by Sengupta
(3) adoption of quotient was workedopt and pot?to
growers were grouped into low, medium and high
category levels of adoption using S.D. from mean.

Correlation of coefficient was used to measure
relationship between the ex}ent of adoption o(:
recommeded potato production technology an
entrepreneurial pehaviour of the potato growers.

Results and discussion

Entrepreneurial pehaviour of the potato growers

applied to measure
. J ‘1ed scale was app

A special constructe : rowers.

therenlrppren;.;uual pehaviour of the pqt&:tighaviour

From the scale values entrepreneuna and on the

5t calcutated for each respondentand
index u\;alqrs (,ldl;l" ;“ grouped INto three
bhasis of that, et

categories of EBL

spondents were
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The distribution of respondents on the basis of their
antrapranaurial behaviour is presented in Table 1

Table 1. Distribution of the raspondents by their
entrapreneunial behaviour index

Cateqgory Fraquency Percent-
No. _ age
1. Low (upto6i1.41EBI) 4 1852
2. Medium 176 65 96
(61.15t0 72, B2 EBI)
3 High (Above 72.82 EBI) 44 15.92

X=6698 SD=584 CV. (%)=872

It can be seen from Table-1 that majority of the
respondents were observed in the medium level of
entrepreneurial behaviour index, while 18.52 per cent
respondents fell under the category of low
entrepreneurial behaviour. The remaining 15.92 per cent
respondents possessed high level of the
entrepreneurial behaviour.

Thus, it can be discerned from the results that by and
large, the potato growers has fairly good
entrepreneurial behaviour. This might be due to their
better score on almost all the parameters selected to
measure the entrepreneurial behaviour. Secondly,
now-a-days agriculture is considered both as
professional industry and enterprise on economic point
of view. Potato cultivation requires higher capital
investment in comparison to other rabi vegetable crops.
It is also highly risky crop considering the natural
hazards and day to day fluctuating wholesale price
index. Under these circumstances, such type of
better entrepreneurial behaviour of the potato growers
might have helped them not only in managing their
enterprises more efficiently and profitably, but also had
a positive rating of their economic progress.

Extent of adoption of recommended potato
technologies

Adoption in this investigation was considered as the
use of recommended specific aspects or package of
practices of potato cultivation by the farmers for
obtaining expected benefits in terms of higher yield.
The data with regard to adoption of recommended
potato cultivation technology by the farmers are
presented in Table 2.



Table 2. Distribution of the respondents according
to their adoption quotient(AQ)

Sr. Adoption Fre-  Percent- Mean
No. Quotient quency  age  score of
EBI
1.  Low 45 16.67 62.65
(upto 52.30A.Q.)
2. Medium 161  59.63 66.91
(52.31t0 74. 04 AQ))
3. High 64 23.70 70.20
(Above 74. 04 A.Q.)
Total 270 100.00 66.98*

*Meanof E.BI. X=63.17,SD.= 10.87,C.V.(%)=17.20

A cursory look at the data presented in Table 2
revealed that majority (83.33%) of the potato growers
had adopted the recommended practices of potato
cultivation from medium to high extent. The findings
really indicate a happy state of affairs with respect to
adoption level. This might be due to more
concentration in maximising profit and better
extension participation of the potato growers. Table 2
also depict that the low category of the adoption
quotient of potato growers corresponds to low level of
entrepreneurial behaviour score (62.65 mean E.B.I.)
while potato growers with high category of adoption
quotient had high level of entrepreneurship (70.20 mean
E.B.l.). From this, it can be concluded that the extent
of adoption of improved package of practices in
potato cultivation had increased with increasing
entrepreneurial behaviour score of potato growers.The
probable reason behind this might be the decision
making ability of the potato growers, the main
component of entrepreneurial behaviour, which may
have direct influence on the entrepreneurial behaviour
as well as the process of adoption.

Relationship between extent of adoption of
recommended potato production technology and
entrepreneurial behaviour of the potato growers

The data pertinent to relationship between extent of
adoption of recommended potato production
technology and entrepreneurial behaviour of the
potato growers are presented in Table 3.
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Entrepreneurial behavior of potato grower

Table 3. Correlation, coefficient showing the
relationship between the extent of adoption,
of recommended potato production
technology and entrepreneurial behaviour of
the potato growers. (n=270)

Carrelation

Sr. Consequent variable el
No coefficient '
| valuse

0.429*"

1. Extent of adoption of
recommended potato
production technology.

**Significant at 0.01 level of significance.

It is clear from Table-3 that the extent of adoption or
recommended potato production technology (0.429)
was statistically found to be positively and significantly
related with entrepreneurial behaviour of potato
growers at 0.01 level of significance.

It can be concluded that the entrepreneurial behaviour
was affecting the extent of adoption of recommended
potato production technology of potato growers. The
probable reason might be that the entrepreneurial
behaviour is the function of many components. Al
the identified components of entrepreneurial
behaviour are leading the farmers to earn high profit.
In order to earn the profit, the farmers may have
adopted most of the recommended potato produc-
tion technology.
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Abstract

Three popular stabijit i
a

(1968) and Freeman ar{d ;:Ir?'s models proposed by Eberhart and Russell (1966), Perkins and Jinks
of nine pearimiilet genot NS (1971) were compared empirically for their efficiency using yield data
it Guilarat. COnSideringytT]es testgd over five different locations raised in summer season for two years
freedom associated with ree Faﬂ{(lng'pattern of genotypes based on stability parameters, degree of
in estimation, the Eberhartgaressmn' information used in estimating stability parameters and simplicity

e nd R i .
varieties tested over space ang ti;sese" model was recommended for stability analysis of genotypes/

Keywords:  Stability models, regression,correlation, pearimillet.
Introduction (G,) and GHB 591 (G,) were tested at five different
environments (locations) of different agroclimatic
Stability in performance is a desirable property for zones of Gujarat viz., Deesa (E,), Vijapur (E,).
selection or recommendation of a specific genotype Sardarkrushinagar (E,), Anand (E,) and Jamnagar (E,)
in plant breeding programme. The concept of stability during the summer season of the year 2001 and 2002.
is either biological or agronomical (1). Biologically The trial was laid out in randomized block design (RBD)
genotype with minimum variance under different with three replications. Genotype were sown in first
environments is considered as stable. An week of March every year at all the environments. The
agronomically stable genotype has minimum spacing was 45 cm. x 15 cm. for Sardarkrushinagar
interaction with environments but responds to while it was 60 cm. x 15 cm. at four other
favourable environment(s). Numbers of statistical environments. Thus net plot size for Sardarkrushinagar
methods have been developed (2,3,4,5,6,7,8) to wasslm.x1.8 m.anq the samewas 5m. x 2.4 m. for
evaluate the phenotypic stability of genotypes. remammg four environments. Thus net plot size
comprised four rows each of 5.0 m, length. Due to
The literature on use of stability concgpt fqr different sizes of pioll at Sardarkrushinagar as
comparing genotypes of different crops is available in cppoared to Oihefteg\f‘ltwﬂkmi:“b. Th: dale! on grain
plenty. But literature on comparison of stability z;:ﬁstg;saig?vs?;e 0 kg/ha and subjected to
analysis models based on genotype tested under YR

aryi i .ntal condition is very scanty (9,10).
varying environmental e

me stabilit
The present .sludy di,m? ho 32{:gzr;irs10yield data 03; Analysis of variance was followed for year-wise and
- empl.ma '?{el (Penniseturm glaucum pooled over both the years. Further stability analysis
of [Jeajr Fsl“me in Gujarat. was carried out as per Eberhart and Russell model
& (ER), Perkins and Jinks model (PJ) and Freeman
and Perkins model (FP) to estimate stability
parameters. In ER model three stability parameters

analysis mode
nine genolypes
L.) tested over space

Material and methods

~ 26 (G ) mtormance (Y) regression of mean
. - . 45 viz., (€ HB 526 (G)), viZ., mean pei . !
The nine pearimillet {f'_{,'{;uu(r!“ GHB ‘;'m (G ) GHB performance on environmental index (b ) and mean
- - W v . k)
GHB 537 (G,) G&B(;;i; {(‘JriijB 573 (G ), GHB 577 square deviation from regression [ Sy, | for every geno-
559 (G,), GHB 564 (5,), BHE =0 e
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type were estimated. In PJ model also lhree stability
parameters viz., mean petformance (Y, ), regression

of Genotype x Environment (G x E) interaction on

environmental index ( }, ) and mean square deviation

M

o <2E)
from regression| S, |were estimated [Note: Sy, and

i

2™
S, have the same values]. In case of FP model
mean performance ( Y, ), regression coefficient (b')

and mean square deviation from regression [ g31.5)]
were estimated by dividing replication into two groups,
one replication was used for measuring environmental
index whereas remaining two replications were
considered for estimating stability parameters. Simple
correlation coefficient (r) between stability parameters
were worked out for studying association behaviour of
the parameters and thereby signify the comparison of
madels.

Results and discussion
The variable effect of genotype (G), environment (E)

ane G x E interaction on grain yield was significantin
individual year (Y) analysis, while in pooled analysis

Y Y Xk, Y x G and G x E interactions Were
significant, The later showed non-significant influen,
of E, Gand Y x G x E interaction. Resuits clearly
indicated differential response of genotype in differan;
environments and also seasonal varialion The
presence of G x E interaction is creating problems i,
ordering and relative ranking of genotypes and als,
causing difficulties in demanstrating significan;
superiority of any genotype. Such situation imposear
restriction to evaluate and predict the performance of
genotype accurately over the environments and hence
leads to the stability analysis. The objettive of the
study was to compare stability analysis models, hence
the data were analysed accordingly. The results are
presented in Table 1 and 2. The stability parameters
(Table 1) indicated high heterogeneity among
regression coefficients.

The mean grain yield pooled over two years, ranged
from 4313 kg (G,) to 4793 kg (G,)- None of the
genotypes showed significant b, , and b values,
indicating that all the genotypes were average in
response over space and time. The four genotypes viz.,
G,, G,, G,and G significantly deviated from linearity
and thus observed to be unstable genotypes. The

Table 1. Estimates of stability parameters based on five environments using various models for grain yield.

- Genotype Y bF B, bf §§(‘E [ g, &
G, 4716 1.101 0.101 1.101 151036.90** 321640.30
G, 4761 1.005 0.005 0.911 64526.31 167588.30
G, 4394 0.821 -1.179 0.761 248867.90" 148663.80
G, 4537 1.001 0.001 0.981 21240.08 51042.75
G, 4435 1.104 0.104 1.021 -15012.79 15403740,
G, 4606 1.143 0.143 1.091 -7677.33 8435217
G, 4480 0.902 -0.098 0.871 46840.39 96331.78
G, 4793 1.058 0.058 1.111 112669.80** 4331.79
G, 4313 0.864 -0.136 0.801 134577.90** 388249.20

Table 2. Correlation matrix of stability parameters for grain yield.
v bt b or R
bE 0.6082
fi 0.6082 1.0000**
b 0.6934" 0.9415" 0.9415**
g, 2" -0.1194 -0.6085 -0.6085 -0.4655
S, I‘f“ / 0.3478 -0.2363 -0.2363 -0.3193 0.3812
Legend: " Significant at 0.05 probability level ** Significant at 0.0 1 probability level
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_ ‘ SSociation was not ob

n; r?::st?(?npattem_. In ER model, G, had the hsiZ::;

lr:ngdel (;:c:efﬁcnentm A 43) while it was with G, in
111). The lowest regression coefficient

value was observed with w

and in FP model (0.761 G, in ER model (0.821 )

. ). None of
possessed significant devig the genotype

tion fr <
under FP model i.e. §° =g am regression

In PJ model a regression of G x E interaction on
enwronmental Index was worked out while in ER model
regression of mean performance on environmental
index was worked out. This is the basic difference
between these two models. The sum of square due
to environment (linear) in ER model has 1 degree of
freedom whereas same estimate termed as joint
regression in PJ model has E-1 degree of freedom.
In normal analysis linearity component (regression
SS) has 1 degree of freedom. The ambiguity in
degree of freedom associated with testing of
regression component is likely to affect inference.
Apparently from ranking pattern of genotypes and
deviation from regression estimates, it can be
generalised that PJ model does not give additional
information in comparison to ER model.

The ranking pattern of genotypes ba_seq on
respon-siveness (bf) in FP model was not similar to
that of ER and PJ models. This deviation in ranking
pattern was due to the fact that b and p, were
estimated using information of all replications, whereas
. N —2(E)
bF was based on few replications. Similarly Sy,
alnd 5“" \vere obtained. The variation in sample
di : !
i ications) affected the estlmate§ causing
i ) ttern of genotypes in ER and

iation in ranking pa .
cliela:‘wflrlic'dels very specifically with reference to

estimates of both the models (Fabie2) Anysshmin
based on full set of data is more reliable and precise

than that with partial data set.

ed that ER model be used for
stability analysis for genotyoes tested over space and

' in and Thompson (9) and
i hra and Singh (8), Linan
E’Tzﬁétgtti etal. (10)also recommended ER model on

itis, therefore, conclud
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Comparison of some stability analysis models

the ground of simplicity, computational convenience
and on the basis of providing an of enough information
for the identification of high performing stable
genotype with general adaptability.
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Abstract

2 0
Coefficient of variation (C.V.%) is a good index of reliability of results of field experiments. The C.V. % of

906 experiments conducted in randomized complete block design at 25 reg.earch statlon; of2 theG;uarat
Agricultural University on six pulse crops indicated that out of 906 expeflmentS. 20;36 8, 4980 7nana
5.19% of the experiments did not satisfy basic assumptions underlying analysis of variance viz.
normality, additivity and both respectively. The results obtained in the present study _"'3_V93|9d that.the
basic assumptions viz. normality and additivity significantly influenced C.V. % (precision) of the field
experiments. The C.V. % was reduced by about 44.96 % per cent, when BX_Pe“me"tEf' data which
satisfied both the assumptions (15.36%) compared to the experimental data did not satisfy these as-
sumptions (27.89 %). Therefore, in order to improve the precision of experimental results (or to rgducg
C.V.%), it is advisable to test, normality and additivity of data and use an appropriate transformation (if
necessary) before applying analysis of variance technique.

Keywords: Analysis of variance coefficient of variance, precision, basic assumptions.

Introduction . experiment. C. V. % was assumed as random
variable in testing difference between mean C.V. % by
Coefficient of variation (C.V. %) is a good index of T test.
reliability of experimental results or precision of field
experiments (1). Additivity and normality are the As mentioned earlier, the normality, additivity and
basic assumptions underlying analysis of variance independency are the basic assumptions related to
(ANOVA). Departure from one or more of these various components of ANOVA. The treatments were
assumptions affects the level of significance i.e. the assigned to experimental units at random hence
sensitivity of F test and ultimately the precision of the errors were assumed as random and independent
experimental results. In this situation, present study Further, assumptions viz. normality and additivity were
was undertaken to know the effect of these tested as described by Snedecor and Cochran (6)
assumptions on the precision of results of field and Tukey (7) respectively.

experiments through an empirical study.
Results and discussion
Material and methods

Effect of Normality

Among various field layouts (designs of experiments) On the basis of test of assumptions, all the
of agricultural field experiments, Randomized experiments were classified into two groups viz.
Complete Block Design (RCBD) occupies the first experiments which satisfied an assumption of
position showing large proportion of experiments as normality and experiments which did not satisfied an
compared to other designs (2, 3, 4, 5). Considering assumption of normality. The average C.V. % of both
the area and importance of pulse crops in the state, the groups were worked out and their difference was
plot-wise yield data were collected for 906 experiments tested by 't' test which is presented in Table- 1
conducted in randomised complete block design on

siximportant pulse crops at 25 research stations of It was noticed that 20.86 per cent of the total
the Gujarat Agricultural University. The experiment-wise experiments of pulse crops did not satisfy the
data were subjected to statistical analysis following assumption of normality. The results revealed that the
analysis of variance for RCBD with a view to obtain average C.V. per cent of the experiments following
error mean square and thereby C.V. % of each normality was significantly lower (16.87 %) than the
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Table 1. MeanC.\, 9%, ¢ _
<o of experiments) following and

not follo ;
el V:mu assumptions of normality
y and both alongwith 't’ values |

Assumyp- Resulls Ig:;;e(;t é\dsan 't
tion - M
ments " valve
Normalty — Normal
) € 7Xf 16.87 5.50"
Additivity Non-normal 189 29 17
Additivity 688 1637  7.39°
Non-additivity 218  23.05 |
nNormality  Following both
5
and_ | Pl 46 1535 7.99
Additivity  Not-following 47  27.89

Both (Group-2)

* Significant at 95 per cent level of confidence.

average C.\V. % of the experiments showing non-
normality (22.17 %). The results thus showed that the
assumption of normality influenced C.V. % (precision)
of the field experiments. The average C.V. % was re-
duced (efficiency of experiments increased) by about
23.91 per cent by following the assumption of normal-
ity.

Effect of additivity

The experiments were classified (Table 1) into two
groups /.e. additivity and non-additivity on the basis of
additivity test as described by Tukey (7). It was ob-
served that sizable number of experiments (24.06 per
cent) had violated the basic assumption of
additivity. The average C.V. %ofthe experiments show-
ing non-additivity was significantly higher (23.05) than
that of showing additivity (16.37). This results indicated
that C.V. % can be reduced by about 28.98 per cent
by satisfying the basic assumption of additivity.
The results thus showed that the assump-
tion of additivity influenced C.V- % (pr(_ec:ision) of :(he
field experiments. Joint effect of normality and additiv-
ity.

T?we joint effect of both these assumptions .. NOr-
mality and additivity on mean C.V. % was also
studied (Table 1) bY classifying all the 906 e_xpe_nments
into two groups, viz., thoseé experiments satisfying both
the assumptions as grouP 1 (546) and group-2 (47)
wherein both the assumptions Were not satisfied. It

was observed mat only 60.26 per cent of the total

experiments (906) have followed both the assumptions

of ANOVA.
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The experiments wherein both the assumptions were
salisfied (group-1) produced lower C.V. % (15.35) than
experiments not satisfying both the assumptions
(27.89). The C.V. o, was reduced by about 44.96 per
cent by satisfying both the basic assumptions i.e.
normality and additivity underlying ANOVA. Itwas also
observed that the group-2 produced high C.V. per
cent (27.89) than that of either non-normality (22.17)
or non-additivity (23.05). Contradictory to this, group
-1 produced low C.V. % (15.35) than that of either
normality (16.87) or additivity (16.37).

The results obtained in the present study revealed
that the basic assumptions i.e. normality and
additivity significantly influenced C.V. % (precision) of
the experiments. [n order to ensure petter precision
(low C.V. %) of experimental results, data need to be
tested for the basic assumptions before employing
analysis of variance procedure. If required, the data
pe transformed to appropriate scale before employing
ANOVA to reduce C.V. % and thereby increasing
precision as well as validity of the experimental
results.
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Abstract

Uniformity trial on irrigated chickpea crop was conducted at Main Pulses Research Station, Gujarat
Agricultural University, Sardarkrushinagar to find out optimum size ?nd sljape of plot, number of
replications and land use efficiency for the same. Three methods viz. (i) Maximum curvatpre method
(ii) Fair-field Smith’s variance law and (iii) Comparable variance method were used for th-ls purpose,
A plot of 9.6 m? size having shape of 4 m. length (E-W) and 2.4 m. cross width (8 rows in h_l-S) was
considered optimum plot size with 6 minimum replications at 5 % S. E. level of accuracy for irrigated
chickpea field experiments at Sardarkrushinagar. Relative land use efficiency for different sizes and
shapes of plots also exhibited similar trend to that of C.V. per cent.

Keywords : Plot size, shape, replications, land use efficiency, chickpea.

Introduction

Efficient planning of field experiments depends on’

various factors of which suitable size and shape of
plot is one, which varies with the crop. Each
experimental site has an inherent soil variability, which
could be assessed through uniformity trial. The study
of such variation helps in proper choice of size and
shape of plots and blocks, experimental design and
number of replications. Such studies based on
uniformity trials were undertaken with various legume
crops like pigeonpea (1, 2), mungbean (3), black gram
(4) and gram (5) under Indian conditions.

However, there is no report on optimum plot size for
irrigated chickpea for North Gujarat, being
predominantly irrigated chickpea growing area. Hence
the present investigation was taken up.

Material and methods

Uniformity trail on Chickpea crop (cv. ICCC-4) was
conducted during rabi season of 2002-2003 at Main
Pulse Research Station, Gujarat Agricultural
University, Sardarkrushinagar to workout optimum size
and shape of plot and number of replications for the
same. The crop was raised East-West direction with
inter row spacing 30 cm. Four blocks each of size 20
m. length and 12m. width were marked covering lotal
area of about 0.5 hactare. Each block consisted of 40
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rows with 20 m. length. One basic unit was taken as
2 rows of 1 m. length. There were 400 basic units per
block and in all 1600 units under trial. The dimensions
of the smallest basic unit were 1 m. length and 0.60
m. width (0.60 mz). Border area were excluded from
each side of experimental plot. The grain yield for each
basic unit was recorded separately. The different sized
plots of size 1, 2, 4, 5, 8, 10, 16, 20, 25, 40 and 50
units were formed by combining the adjacent units
both length wise as well as width wise. The coefficient
of variation (C.V. %) for each such arrangement was
calculated independently.

Results and discussion

The coefficient of variation (C.V.%) were calculated for
different size and shape of plot using grain yield data
and are presented in Table 1. The results revealed
that C.V. % decreased with increase in plot size. The
decrease in C.V. % was more rapid with an increase
in length rather than increase in width. The average
C.V. % decreased from 37.35 % to 9.0 % with
increase in plot size from 1 unit to 50 units. The
decrease in average C.V. % was from 37.35% to
13.08 % with the increase in plot size up to 16 units
size, thereafter, the reduction in C.V.% was not
proportionate to the area added. Thus 16 units plot
size, (4 m. X 2.4 m.) could be considered as optimum
plot size, which is just beyond the point of maximum
curvature.
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Table 1. C.V % 1o

Ui SI2n

lon Qo yig|g 0l t'.hit'.k[lun

No. of C .
e tnnllin.\hnn,; o : e S
V% Tor Different Blocks, Average Average
| : CN % far C N % for
1| X1 - b L W, Block plot Size
2X1 :w';(} 14.23 31.61 3165 3735 3735
) 1X2 ol 34.11 25.37 26.31 29.52 2519
4x1 S 29.44 22.81 25.41 26.86
2X2 55 98 27.61 21.32 21.18 23.77 2189
| 1X4 éd'” 2280 1853 2144 24.37
5 5X 1 20.44 23.44 19.55 18.70 20.53
. 1X5 22.79 26.72 20.50 19.60 22.40 2035
8 4X2 '1"7‘41 1874 2001  17.06 18.31
2%4 .77 18.48 16.06 17.44 17.44 17.02
10 10X1 1?.68 18.56 15.83 16.31 16.60
5X2 15'90 2312 17.05 14.40 18.12 15.92
X5 61 17.74 16.08 16.52 16.48
1X10 13.15 13.87  16.80 14.77 14.65
16 x4 13.48 15.93 15.16 13.11 14.42
20 10X2 :g.go 13.84 13.12 12.97 13.08 13.08
5X4 10-9? 15.67 13.56 13.21 13.87 12.77
O s 13,31 14.35 12.59 13.22
st bl 11.9‘1 15.42 11.81 12.06
25 Sxs e a2 4 12.99 11.96 11.95
40 20%2 . 9.14 15.00 11.41 11.16 11.16
09.84 12.44 12.08 07.76 10.53 10.17
1?:1(3 08.69 14.02 11.92 10.14 11.19
08.91 09.21 11.91 10.09 10.03
2X20 07.38 09.86 07.61 10.86 8.93
50 10X5 07.95 07.31 12.37 08.85 9.12 9.08
5X10 07.55 08.10 11.68 08.86 9.05
The difference between average C.V.% of the
Layout and experimental details consecutive points (plot size) may help to estimate
per unit decrease in C.V.% and there by the point of
0 24m maximum curvature. The results are summarized in
W 12|m Table 2.The results indicated that per unit decrease
in C.V.% decreased with the increase in plot size.
| i The highest per unit decrease in C.V. % was also
observed upto 16 units plot. Therefore, 16 units plot
20m size could be taken optimum plot size for chickpea.
Beyond 16 unit plot size, the decrease in C.V. % was
not proportional to the amount of land use.
E
1 v The well known Smith (6) equation Y = a x* was fitted
between plot variance and plot size for different sized.
AOfFi The fitted equation was Y = 48.6 X 56 yith R?= §4.35
Location Main Pulses Research Station,

Crop Variety
Total Area
Block Area
Spacing

Basic Unit Area
No. of Basic Unit

per Block

Total Basic Units

G.A.U., S .KNagar

ICCC-4

40 m. X 24 m. = 960 m?
20m. X 12m. = 240m?

40cm.

1, X 0.60m. = 0.60m*

400

1600

The value of ‘b" indicating existence of correlation

between neighbouring plots. The Smith's method just
serves as guide line only.

From the estimates of average C.V. % (Table 2), the
minimum number of replications and area required
for 5 % S.Em for different plot size were calculated
and are given in Table 3. The number of replications
required for a given level of accuracy decrease with
increase in the plot size, which indicates greater
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Table 2. Per unit decrease in C.V.% for grain yield of

Table 3. Number

ment in irrigated chickpeg

of replications and land use

chickpea efficiency for grain yield of chickpea
- e Number Area  Relative
Plot Average Difference Peru unit Plot Average Num b Resied landiss
Wi 5 , & : i>ain C.V.% ofRepli 9
Sizein  CV. % iNnC.V. % decreasein Size in ations offi-
Units C.V. % Units ¢ ciency
1 37.35 - - 33.0 100.0
55 55 : .00
2 28.19 9.16 9.16 1 37.1;;3 32 64 384 8594
4 2189 6.30 3.15 2 e 19 76 456 7237
5 20.35 154 154 ‘; Ay 16 80 480 6875
8 17.02 3.33 1.1 8 17'02 11 88 528 62.50
10 15.92 110 0.5 10 1592 10 100 600 5500
16 13.08 2.84 0.47 16 13.08 6 % 5;8 2259
20 12.77 0.31 0.08 20 1277 6 120 75. o 3
25 11.16 161 0.32 25 1116 5 125 56‘3 34-gg
40 10.17 0.99 0.07 40 1017 B 160 oy 36‘6?
50 9.08 1.09 0.1 16 9.08 3 150 90 :
efficiency of smaller plots. The results showed that References
as the size of plot (units) increased, the number of
replications and relative land use efficiency of plot is 1. Reddy, M.N. and Chetty, C.K.R. 1985.
decreased as compared to small plots. Relative Experimental plot size and shape based on data
efficiency is very high with small plot size but from uniformity trail with dry pigeonpea. Indian J.
practical difficulties arise when experiment is Agric. Sci. 55 : 538-543.
conducted with small plot size. Therefore, such size
of plot should be considered more efficient with lesser 2. Prajapati, B.H., Tikka, SBS, Purohit, L.P. and
number of replications. As plot size increase, the Chaudhari, GK. 2004. Pot size study from
number of replications and the relative land use uniformity trail data on Pigeonpea under north
efficiency decrease up to 16 units. Thereafter the Gujarat condition. Indian J. Pulses Res., 17:25-
decrease was not proportionate to the amount of land 27 _
added for the plot. Thus 6 replications could be
considered minimum number of replications at 5 % 3. Singh, V.P. and Singh, D.P. 1989. Estimation
S.E. level of accuracy. of Optimum plot size for field experiment with
: ; mungbean. Narendra D i :61-
Thus the results leads to the conclusion that 16 unit 64 g HEed, Agric: Res, 48
plotsize i.e. 4 m. length and 8 rows width (4 m. X 2.4
m. = 9.6 m?) could be considered optimum plot size 4. Rao,C.S.andP .
with 6 minimum replications for 5 % SE level of plot size for es:?r::ﬂ;qA-Si.Tg g?l}i OE“?;“;
accuracy for chickpea crop raised under irrigated Indian J.Agric.Sci. 61 5971 2?80 AORARAY.
conditions when grown east-west at e el
Sardarkrushinagar. 5. Lakhera, M.L,, Singh, V.P. Sunder. R.M. and
Patel, N.m. 1995 Optimum Plot size and shape
ffgeld expenment on gram. GAU Res. J. 21:142-
6.
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Smith, H.F. 1935 An empiric

heterolgeneity in the yield of
J. Agric. Sci. 28 - 23-28.

al law describing
agricultural crops.
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Short Communication

Screeni
Ning of clusterbean genotypes against bacterial
leaf blight

D.S. Shah, S.D. Solanki and S.B.S. Tikka

Main Pulses R -
€Search Station, S. D. Agricultural University, Sardarkrushinagar-385 506 (Gujarat)

_(Xanrhomonas axonopodis pv.
Jmpolrtant wide spread disease
amoptSJs tetragonoloba (L.)Taub.].
. potential con [

production were the crop is growsrffsg:ir:g rg;::;
season. Under epiphytotic condition, BLB alone is
found to be responsible for reduction in yield by 50 to
56.?3 percent. For the resistance breeding programme,
information on nature and magnitude of genetic
variability for disease resistance is of greatimportance.

of clusterbean [Cya
The disease is

Eighty five genotypes of clusterbean were screened
during kharif 2002 and 2003 at Main Pulses Research
Station, Gujarat Agricultural University,
Sardarkrushinagar. The infector row technique was
followed for screening against bacterial leaf blight
(BLB) disease (1). To get uniform disease intensity,
the BLB inoculum (10°® cells/ ml.) was sprayed twice
at 7 days interval during evening hours starting from
35 DAS. The infector rows of susceptible check Pusa
Navbahar were sown alternate to each genotype and

Table 1. Evaluation of eighty five genotypes under artificially inoculated condition against bacterial leaf blight of

clusterbean

Name of genotypes

Disease intensity Category Number of
Percentage genotypes
0 % Immune -
1-10% Resistant "
10.1-20 % Susceptible 44
220 % Highly susceplible 30
I

GAUG-0107, GAUG-0108.

Nil
GAUG-0001, GAUG-0003, GAUG-9915, GAUG-0010,

GAUG-0011, HGS-884, GAUG-0206, RGC-870, RGC-
1002, CAZG-97, GAUG-9406.

GAUG-9012, GAUG-9007, GAUG-9107, GAUG-9703,
GAUG-9712, GAUG-21, GAUG-20, GAUG-60, GAUG-
89, GG-1, GAUG-8819, GAUG-8832, GAUG-9002,
GAUG-9003, GAUG-9005, GAUG-9012, GAUG-9707,
GAUG-9714, GAUG-9709, GAUG-9801, GAUG-9803,
GAUG-9804, GAUG-9805, GAUG-9806, GAUG-9810,
GAUG-9811, GAUG-9813, GAUG-9814, GAUG-9901,
GAUG-0115, GAUG-9908, GAUG-9909, GAUG-9910,
GAUG-9911, GAUG-0114, GAUG-9008, GAUG-9809,
GAUG-9702, GAUG-0111, GAUG-9106, GAUG-0109,
HG-75, Naveen, RGC-936.

Pusa Navbahar, GAUG-73, GAUG-9711, GAUG-9713,
GAUG-9716, GAUG-9807, GAUG-9812, GAUG-9902.
GAUG-9903, GAUG-9904, GAUG-9905, GAUG-9906,
GAUG-9907, GAUG-9013, GAUG-0002, GAUG-0004,
GAUG-0005, GAUG-0006, GAUG-0007, GAUG-0008,
GAUG-0009, GAUG-0012, GAUG-0013, GAUG-0014,
GAUG-0015, GAUG-01 01, GAUG-01 03, GAUG-01 05,
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also on periphery of the experimental plot. The
disease intensity of BLB was recorded using 0 o 5
scale (0 = Immune, 1=1-10%, 2 =10.1-25%, 3 =
25.1-50 %, 4=50.1-75 % and 5= > 75%) and aver-
age disease reaction was calculated in both the years.
The disease intensity due to BLB was calculated as :

Disease Sum of numerical ratings

intensity (%) = "
ensity (%) Highest rating x total no.

of leaves observed

100

To measure the intensity of the Bacterial Leaf Blight
disease, the infector row-technique was followed
Anahosur and Hegde (1).The disease intensity of
Bacterial Leaf Blight was recorded using 0 to 5 scale
(0= Immune, 1= 1-10%, 2 = 10.1 - 25%, 3 = 25.1550
%, 4=: 50.1 - 75 % and 5= > 75%) and average
cisease reaction was calculated in both the years.

During both the yeas severe attack of Bacterial Leaf
Blight was found. On the basis of average of both the
years, the lines were categorized into three groups
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(< 10%), susceptitﬂe (10-20%) and highly
0%). The results showed that eleven
GAUG 0001, GAUG 0003, GAUG
0. GAUG 0011, HGS 884, GAUG
0206, RGC 870, RGC1002.ICA_ZQ 97 and GAUG
9406 showed resistant reaction incidence, while 44
genotypes were susceptible and 30 genotypes were
highly susceptible against Bacterial Leaf Blight
(Table 1). Gupta et al. (2) also reported a number of
genotypes resistant against Bacterial leaf blight

utilizing infector row technigue.

i.e. resistant
susceptible (> 2

genotypes Viz.,
9915, GAUG 001

References

1. Anahosur, K. H. and Hegde, R. K. 19_?9_
Assesment of techniques used for screening
sorghum genotypes for downey mildew. Mysore
J. Agric. Sci. 13:449-451.

2. Gupta, P. P, Gupta, Vivek, Singh, J. V., Punig,
Anita and Kapoor, Richa. 2003. Advances in
Arid Legumes Res., Indian Arid Legumes
Society. Scientific Publ.Jodhpur. pp. 415-418.
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Valin: ,
alidity periog for groundnut (GG-2)

Short Communication

under

ambient conditions

K.Vv.
Buhecha, K k. Dhedhi, G. J. Parsana and C. J. Dangaria

Main Millet R
ese i ;
arch Station, Junagadh Agricultural University, Jamnagar-361 006 (Gujarat)

Ageing is a natural, irrey

; : ersible ph ,
in seed deterioration pnenomenon resulting

which leads to loss of viability
rage. '_l'he loss of seed viability
reduction in germination, sub-
t[k_mérfcnrrnance of surviving, plants
lon in yield. Therefore present
study was undertaken to assess whether the validity

period of nine months is appropriate for groundnut crop
(GG-2) stored under ambient conditions.

optimal survival, poor
and ultimately reduc

The experiment was conducted during December 1997
and April 2000 under ambient conditions under the
National Seed Project programme at the Main Millet
Research Station, Gujarat Agricultural University,
Jamnagar. Groundnut variety GG-2 produced kharif -
1997 and 1999 with 5 to 8 % moisture content stored
in gunny bags having minimum standard of seed
certification was used as experimental material.
Obeservations on germination (%), field
emergence (%) and moisture content (%) were
recorded, at three and two months interval during 1998
and 2000, respectively. Germination percentage was
recorded as per the prescribed procedure of ISTA(1),
while moisture content (%) was estimated by oven
drying at 105° C for 8 hour as per method adopted_by
Dange et al. (2) in groundnut. _The wqather data !!ke
room tempature, relative humidity, rainfall and rainy
days were recorded during the entire experimental

period (Appendix 1).

during two years (Table 1)
indicated that groundnut GG-2 seed ls_fl_m:w:a‘ed
germination percentage above seed certi 1ca.tcijn
ctandard (>70%) up to SiX months of gtorag?hperlo y
As storage period increasgd beyond six monThs st—’:ed
germination decreased during both the years. The s.f(_eeld
ination was tested in laboratory as well asinfie
gceafwn;iirt]i?)n from the start of seed storage under

ambient conditions in both the years.

The results obtained

laboratory than
inati ercentage was morg in

iertm;'}?et:grl:gndilion which is obvious. Hence, there
Esaa (r)weed to revise the validity period of groundnut
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(pods) produced during kharif season from the
existing nine months to six months. Similar results
were reported by Basave Gowda and Kenchanagouder
(3) for five different varieties of groundnut (pods)
produced in summer season. Sarwa et al. (4) reported
that the pods of three groundnut varieties viz.,.
ICGS-11, R-8808 and JL-24 harvested from kharif
season had seed germination above minimum seed
certification standard (>70 %) up to 6,7 and 8 months,
respectively, when stored under ambient conditions. The
moisture content remained constant up to six months
from the date of storage in gunny bag under ambient
conditions, but after that it increased during storage
which developed the insect population and damaged
the seeds which might have affected the seed viability.
This research center is near the sea shore and the
results of the studies at this station may be considered
for the coastal region where groundnut seed (pods) is
stored to utilize for subsequent seasons.

Table 1. Seed germination (%), moisture content (%)
and field emergence (%) Influenced by
storage period in kharif ground nut (GG-2).

Experiment year: 1997-98

Storage period

Character (Three months interval)
e 3 6 9
|
e months months months
Germination (%) 98.00 9950 9550 53.00
Moisture content (%) 4.98 4.93 4.29 597
Field emergence (%) 96.00 9550 81.50 1050
Experiment year : 2000-01
Storage period
Character (Two months interval)
Initial 2 4 6 &
L months months  months  months
Germination (%) 9700 9100 8100 78.00 62.00
Moisture content (%) 496 496 506 518 512
Field emergence (%) 86.00 87.00 81.00 7200 65900
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W _ Appendix-1 _ '
eather Data (Room Temperature, Relative humidity and Rainfall during experimental period)
Month Std. Temperatur °C RH % Rainfall Rainy
week Maxi. Mini. Maxi. Mini. (mm) days
December-97 49 o5 99 80 60 2 -
50 25 21 58 60 < o
51 22 20 59 55 =
52 25 20 61 60 -
January-98 1 22 19 58 60 .
2 25 21 65 57 2!
3 22 19 h3 45 -
4 22 18 54 48 s
5 25 20 60 58 g :
February-98 6 26 29 58 47 " a
I4 26 23 54 52 - .
8 25 22 T2 54 = -
9 26 22 77 50 - -
March-98 10 27 25 63 49 : -
11 29 25 62 53 = .
12 31 28 56 43 - s
13 23 29 53 43 - 5
April-98 14 35 30 64 48 - -
15 33 29 59 41 - =
16 33 29 65 54 = -
17 34 31 70 65 - =
18 35 32 74 60 =
May-98 19 36 32 71 49 - -
20 37 33 67 58 - -
21 36 33 63 56 - -
22 35 33 66 61 - -
June-98 23 35 32 69 65 69.0 2
24 35 30 77 68 -
25 35 32 i 58 - -
26 33 31 74 70 71.0 1
July-98 27 31 28 88 83 233 2
28 31 30 82 71 0.8 -
29 32 29 79 68 - -
30 32 30 78 69 1.0 -
31 32 30 80 74 14 .4 2
August-98 32 32 30 80 79 4.0 1
33 32 29 78 77 : s
34 34 30 75 71 2 x
35 31 29 80 77 27.0 2
September-98 36 32 29 73 68 2
37 32 29 77 71 > .
38 31 28 83 [ 57.0 3
39 32 29 82 77 20.0 1
October-98 40 34 30 79 72 - -
41 36 31 73 62 7.5 1
42 30 27 81 73 96.0 2
43 32 27 75 70 2 .
44 31 27 70 62 - g
November-98 45 31 27 63 63 - ¢
46 29 24 57 47 . -
47 27 23 56 53 .
48 27 21 57 52 . -
Cont...
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Wweather Data ( Validity period for groundnut (GG-2)

Room fempe R e
perature, Relat h ( R
. Relalive umi my and Rainfall durin

Month Std. Te g experimental period
mperatur 'C a it i
. week Maxi RH % Rainfall i
April-2000 : Mini. Mani : Rainy
14 33 - - Mini. (mm) days
15 34 28 B4 35
18 a3 28 67 44
17 a4 23 71 49 .
May-2000 . 29 29 1s o 7
19 35 72 58 &
20 35 30 68 53
21 a5 30 68 55
o 22 35 31 69 55 : .
une-2000 23 31 72 59 8
A5 o 5 1
24 s 68 57 y i
o5 = 32 64 56 ; .
26 o 2 66 55 2
July-2000 27 . Be 68 60 - -
28 i 33 80 78 215.5 5
= - 84 79 169.0 3
o : 29 86 78 6.0 1
- 3% 30 79 67 " :
August.2000 2 5 . = 7 : :
33 30 28 85 7923 ggg :
:;é 32 29 83 78 7.0 1
31 29 82 76 0.5 .
September-2000 36 3 29 79 73 0.5 -
37 31 29 77 69 . -
38 32 29 76 66 s %
39 35 31 71 58 - 2
October-2000 40 35 32 68 48 . ]
41 34 32 69 52 5 ;
42 34 30 68 48 5 .
43 33 30 73 53 5 L
44 32 29 56 43 - .
November-2000 45 31 30 0 s ] i
46 20 28 64 54 > ?
47 27 24 62 58 . .
48 28 23 49 51 ” -
49 25 21 50 47 - -
December-2000 B 25 23 49 50 - -
51 25 22 52 53 - 2
os 23 20 58 55 "
January-2001 2 22 19 58 52 J
s 22 19 53 44
5 22 19 it Gl

es
Referenc ting. Proc 3. Basave Gowda and Kenchanagouder. P.V. 2000.
| rules for seed testing. : Effect of genotypes and storage period on seed qualty

985, lnlernaliuna ‘ :
1. ISTA. 1992 - 1 -62. in summer sroundnut. Seed Tech. News. 30 : 22-23,

int. Seed Test AGSOC. 31

atil Vv.J., Ladani M'.G' énd M:mr\ia:: 4. Sarwa, RK., peshpande, V.K. and Shekhargouda.
2 Dange‘:l‘aﬂlﬁ ‘Ei‘[ecl of retative |'.Ull”"m‘/ "l"” su?(‘lt‘!ix’l M. 2002.Pmthclmnm storability of groundnut through
s g on {ungal invasior and thnh?‘ g accelerated aging. Seed Tech News Abst 32 : 115
perio . p. 22 ;225231
ain Tec!!
seeds i1, Grél
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ed management in Slfmmer Soybear= tiop
[Glycine max (L.) Merrill.]

A.D. Raj, A.U.Amin and B. S. Patel

e oy q
C. P College of Agriculture, ©

¢s shows that produlctiwty of
<ovbean crop in India (917 kg ha') and Gujarat (581
kq ha ') is far low as compared to the world averqge
l1~921 kq ha'). A large number of wegd species
infest the crop during its growth and resulting decline
in the productivity from 27 to 71 per cent (_1).
Unavailability of adequate labourers during weeding
peaks and difficulty in the use of mechanical weeders
create problems for effective control of weegis.
Herbicidal weed control remains the only choice
under such situation.The herbicides are costly and
the availability in desired quality and knowledge
regarding application time, method and rate are main
constraints for adoption.

Production statisti

A field experiment was conducted at Navsari during
the summer season of 1999-2000. The soil of
experiment plot was clayey in texture with low in total
N (0.039 %), medium in available P,O, (27.3 kg ha")
and fairly high in available K,O (410 kg ha') and
neutral in reaction. Fourteen treatments (Table 1) were
compared in a RBD with three replications. Crop
variety “Gujarat Soybean 2" was sown on 3 February
1999 at 45 cm apart by using uniform seed rate of 60
kg ha".The herbicides were applied in agueous
solution @ 600 litres ha'.

Weed intensity

The_ dominating weeds in crop were Desmostachya
b;pmnara L., Cynodon dactylon (L.) Pers

Echinochloacolonum Link., Sorghum halepens a.sl
grassy weeds | Euphorbia geniculata L., Digera
arvensis (L.) Forsk., Physalis minima L., Phyllanthus
maderaspatensis | Trianthema portulacastrum

Convolvulus arvensis as broad leaf weeds and
Cyperus rotundus | as sedges.

The maximum weed intensi

<1¢) °nsily was recorded und
unweeded contro| at 30 60 and 90 DAS as well as e:
harvest. The lowest weed density was obse;ved 31

30 DAS, when Fluchloralin @ 1.5 kg ha applied a
as
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D. Agricultural University, Sardarkrushinagar -385 506 (Gujara;
AL al)

pre sowing. Chemical and mechanicg weed
methods when applied in combination reduPed'w'r'a
infestation significantly than both the methr‘gdslmfeﬂ'
alone (Table-1). These treatments having I':JwenuaE
intensity consequently produced significany, l";:id
weed biomass than unweeded control Thege ﬂndir: .
are in conformity with the results reported gs
Padmavathi et al. (2) and Nandurkar et a/ (3). The
highest weed control efficiency was recordeq 3 ¢
DAS (89.0 per cent) and at harvest (84.6 per cent)
with the application of fluchloralin @ 1.0 kg ha" wity
hoeing and HW at 30 DAS and closely followed by
pendimethalin @ 1.0 kg ha™" with hoeing followed by
HW at 30 DAS. The impressive higher weed control
efficiency under these treatments might be due to
appreciable reduction in weed biomass under these
treatments resulting in higher weed control efficiency.

Crop performance

In general plant height was the maximum under the
application of fluchloralin @ 1.0 kg ha™* with hoeing
and hand weeding. Number of branches per plant
pods per plant and seeds per pod were maximum
under application of fluchloralin @ 1.0 kg ha" Wi
hoeing followed by HW at 30 DAS and were atpa'
with pendimethalin @ 1.0 kg ha™' with hoeing followe?
by HW but significantly superior to rest of i
treatments (Table 2). Similarly, grain and straw }"IeI‘:
were significantly higher under these treatments mi*
rest of the treatments. This can be attributed dué \:1
the low weed dry weight, which offered less Cor,npe[rlwm‘
for light, nutrient, moisture, space and a"* 12&1
resulted in better growth consequently h'ghe-r y—or
(Table 2). Above results corroborates the fitd %>
Padmavathi et a/ (2) and Nimje (4).

f the

Economics
f
. urn pe
Net realization over control as well as net rét weed
p :
upee invested was affected by al{mong the

Management treatments (Table 2).
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Table 1. Effect of weed man

S e weaed biomass and weaed control efficiency of soybean
Tret.. vl ) . g . g —
No alment - \E}_-_‘:_llrl_\l_ltllﬁlly (Plants m-) Weed biomass (gm m?) WCE (%)
ti:]c; 60 90 AU 30 60 90 Al 90 A
S DAS DAS harvest DAS DAS  DAS  harves DAS  harvest
i Fludﬂorfghn 1.5kg ha ' = (kg ha') -
pre-sowing B 638 427 453 44 168 260 2909 775 751
(10.67) (40.00) (17.33) (19.67)
T. Fluchloralin 1.0 k
g i gha1
pre-sowing 391 652 457 485 49 211 281 3004 718 743
(14.67) (41.67) (20.00) (22.67)
T. Pendimethalin 1.5 k A
G- Samnenee g ha 358 640 419 416 52 190 262 2920 746 750
(12.00) (40.33) (16.67) (16.33)
T. Pendimethalin 1 :
pre-emergence Okgha' 409 659 429 468 51 219 301 3304 707 718
(16.00) (42.67) (17.67) (21.00)
T. Alachlo - -
' Dre—em:; oo 362 655 478 496 60 228 300 3409 695 709
gence (12.33) (42.00) (22.00) (23.67)
T, Alachlor 1.5kg ha™ 420 682 461 514 61 247 343 3602 67.0 692
pre-emergence (16.67) (45.67) (20.33) (25.67)
T, Oxyfluorfen 0.25 kg ha™* 344 643 446 458 70 215 310 3302 713 713
pre-emergence (11.33) (40.67) (19.00) (20.00)
T, Oxyfluorfen 0.20 kg ha 416 665 441 500 63 234 345 3806 687 675
pre-emergence (16.33) (43.33) (18.67) (24.00)
T. Fluchloralin 1.0 kg ha 399 480 333 348 48 820 150 1808 890 846
" pre-sowing + Hoeing and  (15.00) (22.33) (10.33) (11.33)
hand weeding at 30 DAS
T, Pendimethalin 1.0 kg ha” 407 549 316 345 52 980 198 2203 869 818
" pre -mergence + Hoeing and (15.67) (26.00) (9:33) (11.00)
hand weeding at 30 DAS
T Alachlor 1 .5 kg ha'! pre- 420 579 338 367 57 139 250 2909 814 751
" emergence + Hoeing and (16.67) (32.67) (10.67) (12.67)
hand weeding at 30 DAS
T Oxyfluorfen 0.20 kg ha’ 418 575 348 13.55 62 181 280 3107 758 735
“ reremergence * Hoeing - (16.67) (32.33) (11.33) ( 2.00)
and hand weeding at 30 DAS
_ sg7 739 593 628 304 372 432 4803 503 590
Hoeing followed by hand ;
T v;@pdiﬁg at 30 DAS (33.67) (53.67) (34.33) (38.67) .
.ontrol 699 836 746 739 358 748 108 1170
T, UnweededC (48.00) (69.00) (54.67) (63.67)
086 084 086 077 275 646 618 6065

CD at 5%

agement on weed intensity

. Se = : 26 i i L !ati()"
I i .II d 1 =] el erlUd = 100U
gurES i p rel I 1e5¢€ drt l W 1 £
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Integrated weed management in summer soybeap,

Table 2. Effect of weed management on growth, yield and economics

l?(r) Treatment mf’m! Bran Pods  Seeds Seed  Slraw Net N?l _ﬁ;‘T—-—-
; |‘It‘.ln|'l| ches plant ' plant ! yield yiedld realiza- realiza- return
(em) plant (kg ha') (kg ha')  tion tion over  per
(Rs ha')y control rupee
(Rs ha') invested

T, Fluchloralin 1.5 kg ha'' 73.6 34 338 227 993 1595 3057 2563 098
pre-sowing

T, Fluchloralin 1.0 kg ha" 727 33 309 225 931 1377 3272 2778 1.76
pre-sowing

T. Pendimethalin 1.5kgha' 735 34 314 222 987 1410 3469 2976 144
pre-emergence

T. Pendimethalin 1 Okgha' 709 31 275 220 852 1265 2322 188 118
pre-emergence

T. Alachlor 2.0 kg ha" 708 33 267 224 840 1,235 2350 1,859 1.36
pre-emergence

T, Alachlor 1.5 kg ha™ 70.5 3.0 25:1 2.16 803 1,194 2,225 1782 1.66
pre-emergence

T, Oxyfluorfen 0.25 kg ha™' 709 341 283 220 881 1,350 2,202 1,708 0.83
pre-emergence

T, Oxyfluorfen 0.20 kg ha 70.6 3.0 26.1 215 834 1,209 1,994 1,500 0.91
pre-emergence

T, Fluchloralin 1.0 kg ha™ 76.4 4.0 39.0 252 1,271 1906 6,955 6,461 3.03
pre-sowing + Hoeing and
hand weeding at 30 DAS

T,, Pendimethalin 1.0 kg ha' 75.8 3.8 36.5 240 1,204 1,800 6,154 5,660 2.70
pre -mergence + Hoeing and
hand weeding at 30 DAS

T,, Alachlor 1.5 kg ha™ pre- 75.2 3.5 339 2.31 1,006 1,641 4,229 3,735 2.34
emergence + Hoeing and
hand weeding at 30 DAS

T., Oxyfluorfen 0.20 kg ha’ 73.9 3.4 337 2.29 993 1,643 3,446 2,952 1.34
pre-emergence+Hoeing and
hand weeding at 30 DAS

T., Hoeing followed by hand 66.7 3:3 227 2.1 685 1,037 1,248 754 ST
weeding at 30 DAS

T,, Unweeded control 63.4 2.5 17.0 1.90 578 968 494
CD at 5% 6.1 0.5 50 0.19 141 193

*Figures in parentheses are actual weed population
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«orent treatments (Rs. 6,955 ha'y ov
dlf:a5’660 ha')and net return per rup)ee i:vrel:l(;c? ?I?gg;
e maximum under appiication of luchioraiin @ 1 0
gh o' as pre sowing with Ijoeing and HW at 30 DAS
fo"owed by pendlm_ethalm @ 1.0 kg ha' as pre
omergence with hoeing and HW at 30 DAS The net
ofurn per Tupee invested (0.83) was the minimum when
oxyflurofen @ 0.25kg ha used alone.
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Growth and yield of pearl millet hybrids as influence.d by.
different dates of sowing under North Gujarat agro-climatic
conditions during summer season

M.M. Patel, B.S. Patel, M.M. Patel and Varsha Joshi

C. P. College of Agriculture, S. D. Agricultural University, Sardarkrushinagar-385 506 (Gujarat)

Pearl millet [Pennisetum glaucum (L.) R. Br. Emend.
Stuntz] is one of the major cereal crops grown in the
arid and semi-arid region of the world. It is generally
grown as rainfed crop in kharif on almost all types of
soils and as a matter of fact, it is a component crop
of dry land system. In Gujarat, this crop is grown both
in kharif as well as in summer season. Date of
sowing and selection of hybrids are recognized as most
important non-monetary inputs affecting the yield of
summer grown pearl millet. Adoption of high yielding
short duration hybrids is an important input, which
plays an important role in the maximization of pearl
millet production per unit area per unit time. Hence,
this study was undertaken to find out suitable hybrids
and their optimum time of sowing under North Gujarat
agro-climatic condition during summer season.

The study was. carried out at Sardarkrushinagar
during summer season of 2001 at Agronomy
Instructional Farm, C.P. college of Agriculture, Gujarat
Agricultural University, Sardarkrushinagar. The
treatments consisted of four dates of sowing (D,: 20"
February; D,: 2™ March; D, 12" March and D,: 227
March) and three hybrids (V MH-169; V, : GHB 235
and V, : GHB-316) were tried in split plot deS|gn with
four replications by assigning dates of sowing in main
plots and hybrids into subplots. The crop was sown
with 3.75 kg/ha seed rate at a spacing of 45 cm
between rows and was fertilized with 120-60-00 NPK
ka/ha The soil was loamy sand with pH 7.7 and the
available N, P,O, and K,O was 140.0, 35.7 and 119.2
ka/ha, rpsppr,nwaly All lhe recommended packages of
practices were followed and the crop was harvested at
maturity.

Growth and yield attributes

Plant heightincreased with delayed sowing while 1olal
number of tillers, dry matter accumulation per plant
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and LAl increased upto 2™ March sowing and later on,
it decreased (Table-1). Plant height increased with
delayed sowing upto 22" March due to progressive
increase in temperature. Similar findings were also
reported by Rao (1) and Koli (2). Results also indicate
that effective tillers per plant, length and diameter of
ear head, number of grains and grain weight per ear
head and 1000-seed weight (Table 1) differed
significantly due to different dates of sowing. All the
yield attributes increased up to 2" March sowing and
thereafter, there was decreas under 12" March and 22
March sowing. These results are in accordance with
earlier reports (3,4,5) Among hybrids, GHB-316 recorded
significantly higher values of plant characters viz.,
effective tillers per plant, diameter of ear head,
number of grains per ear head and plant height, butin
case of plant height and effective tillers per plant, it
was at par with GHB-235 and both were significantly
superior than MH-169 for effective tillers per plant. These
differences in plant characters might be due to
genetical make up of plant. Similar results were
reported by Verma (6). The interaction effects due to
different dates of sowing and hybrids were non-
significant for different growth and yield attributes as
well as yield.

Grain and straw yield

Grain yield is a complex function of all physiological
processes with combined effect of biological and
biochemical changes. These changes are obviously
influenced by temperature and vapour pressure and
therefore, the date of sowing holds its own
significance. Differences in grain and straw yields as
well as harvest index due to different dates of sowing
and hybrids were found significant (Table 2).
Significantly highest grain and straw yields as well a5
harvest index were recorded for 2 March sowing, but
these values were al par with 20" February sowing:
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Thisincrease in grain and g

% tl‘1w 1 2 v
SOWINg wWas 1o the tyne awyields due to 2™ March

of 6,20 and 49 percent and &
;;3';?;2}?:;&‘3:2 Ol‘\:ilhm‘lh- February, 12 March and
. ’ ASoespectively - e dim pm ! '
isarlz;lg:y _?tly‘ihulﬁd to t[}1:: thli\(I;L:-".l: I\Tr:[ai':;f}:vt)lfnjl‘gllg
Siarnetere;b:.w]” L::ﬁm"tlw llers per plant, length and
otearhead, number of grains and grain weight
perear head as well as 1000-seed wei ht (Tabl %
The possible reasons responsible forgreduitioi ii)';

Table 1. Growth and

yields under advanced and delayed sowing were
lemperature, rainfall and wine velocity. 20" February
sowing producaed lower yields due to lower
lemperature during the major growth period of the crop.
Delayed sowing beyond 2 March resulted in
damage due to high temperature at the time of
flowering and grain setting which creates hindrance in
fertilization as well as early pre-monsoon showers at
time of grain development. These results confirm the
findings of patel (5).

yield attributes as well as harvest index as influenced by different dates of sowing and

hybrids.
Treatments Plant Drymatter A | Total Effec- Length Diameter Number Grain  1000-
height  accum- (70 tillers/ tive ofear ofear of weight  grain
at ulationat DAS) plant tilerss  head head  grains/ (g) ear weight
maturity  maturity plant (cm) (cm) ear head (9)
(cm) (g plant’) head
Dates of sowing
D1Z 20 FEDFUBW 1515 63.99 488 534 2.53 21.36 1.96 1460 9.88 7.06
DZI 2" March 1722 67.29 498 550 262 2207 2.05 1562 10.66 7.24
Da: 12" March 187.4 5F.61 463 483 235 19.97 1.80 1288 8.56 6.72
D4: 22" March 2032 50.98 437 390 229 1854 1.74 1081 757 6.51
CD (P=0.05) 24.9 7.62 0.33 0.20 0.19 1.12 0.18 178 1.29 0.44
Hybrids
V.: MH-169 170.4 54.85 4.31 439 2.24 20.50 1.70 1205 9.10 7.02
V;,: GHB-235 1782 58.00 443 528 252 20.95 1.79 1349 8.29 6.83
V.:GHB-316  187.0 67.06 540 500 258 20.02 218 1489 1012  6.79
CD (P=0.05) 11.3 490 031 018 017 NS 0.0 97 099 NS

NS= Non significant

Table 2. Grain and straw yields and harvest index as well as economics as influenced by different dates of

sowing and hybrids.

ainyield  Straw yield _Harvest Cost of Net Net BCR

Treatments G(rkg fhya) (kg/ha) index (%) production realization

(Rs. ha-) (Rs. ha-')
Da-t?? ”o; s;g;rr‘? 4621 9408 33.00 14060 13897 0.99
ek = ; 4891 9866 33.21 14060 15524 110
D2 Marc . 4080 8866 31.56 14060 10684 0.76
g-;_;;h; “&Z’;;I 3273 7648 29.94 14060 5736 0.41
CD(P=0.05) 4 926 033 )
Hybrids 4870 7957 35.53 14060 9357 0.67
V. MH-165,’5 4151 8780 31.95 14060 11048 0.79
i GHB'Z;J;G 4628 10103 31.30 14060 13933 0.99
b 05) 270 555 0.21 I
L s I LT 8 R
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Among different hybrids, GHB-316 produced
significantly highest grain and straw yields as
compared to MH-169 and GHB-235 to the tune of 20
and 11 per cent for grain and 27 and 15 per cent for
straw yields, respectively (Table 2).This increase in
grain yield was due to higher values for plant
characters viz., effective tillers per plant, length and
diameter of ear head and number of grains and grain
weight per ear head recorded under GHB-316
(Table 1). Similar increase in grain yield with newly
released hybrids were reported by Verma (6).

Economics

The maximum net realization of Rs. 15,524 ha"' with
1.10 net BCR was recorded with the sowing on 2™
March, followed by 20" February sowing. Among the
hybrids, GHB-316 registered maximum net
realization of Rs. 13,933 with 0.99 net BCR, followed
by GHB-235. (Table 2).
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and quality of
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C. Sadhu, P, C. Patel, M. R. Patel and J. P.Yadavendra

Forage Re y
Search Project, Anand Agricultural University, Anand-388 110 (Gujarat)

A field experiment was co i i
seasons of 1994-95 tq 1996-dial:$§ggdeu;{lgsge;fc?
Stgnon ,Anand on sandy leam soil. The experimental
soil had pH 8.1, available nirogen 219.5-227 .4 kag/ha

phosphorus 87.9-92 5 kg/ha, potassium 247 9.268 4
kg/ha a_nd available sulphur 24 0 ppm.The tre‘atmen.ts
comprised of three fertility levels (20:50:50:
15:37.5:37.5 and 10 :25: 25 kg N. P, 0, and K. O/ha)
and four sulphur levels (0, 20, 40 and 60 kg S/ha)

The entire quantity of N and P through diammonium'
phosphate and urea, K through muriate of potash and
S through gypsum were applied at the time of sowing

as per treatments. Variety Anand-2 was sown in rows
25 cm apart using seed rate of 10 kg/ha.The crop was
sown during second fortnight of November and 5 cuts
of forage were harvested during all the three years.
The first cutting was done at 60 days after sowing and
subsequent cuttings were taken at an interval of 25 to
30 days. Fresh weight of forage from each plot was
recorded after each cutting. 500 g samples were taken
and dried at 70° C for dry matter estimation. The crude
protein percentage was worked out on dry weight
basis by estimating nitrogen content.

Table 1. Effect of fertility and sulphur levels on green forage, dry matter and crude protein yields of income

(Total of five cuts)

Green forage yield (g/ha) Dry matter yield (g/ha) Crude protein yield (g/ha)
Treatment —552"7995- 1996 Pooled 1994~ 1995- 1996- 71994~ 1995- 1996- .

95 96 97 . 95 96 97 95 96 97
Fertility levels
(NPK, Kg/ha)
20:50:50 671 581 482 578 1289 1244 929 1154 2344 2651 2061 2352
15375 37.5 663 579 501 581 1303 1248 971  117.4 2354 2769 2208 24.41
10:25:25 656 594 493 581 1279 1258 94.8 116.2 2352 2791 2145 2429
S Efroe 11 12 8 6 2.2 25 1.4 1.2 ” - -
C.D.at5% NS NS NS NS NS NS 40 NS . ” . .
Sulphur levels
(S, Kag/ha)
0 655 572 491 573 128.2 1214 953 115.0 2355 20.01 2192 2403
. 660 572 496 576 129.7 123.0 95.4 116.0 2346 2691 2130 23.89
= 61 588 488 579 129.0 1254 93.9 116.1 23.84 2752 2090 24.09
I 677 605 493 592 1291 129.9 95.1 118.0 2315 28.41 2139 24.32
w0 . 13 13 9 7 25 28 16 14
RN . ws NS NS NS NS 83 NS NS
cB jl 5% 663 796 635 705 669 810 581 7.15
CV. % o =
v
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Table 2. Effect of fertility and sulphur levels on crude protein NOF content and plant height of income
Crude protein yield (g/ha) NDF %) Plant height (cm)

Treatment content (%

1994-95 1994-95 1994-95 1994-95  1996-97 1994-95 1994-95 1994-95 1994.95
Ferlility levels
(NPK, Kg/ha)
20:50:50 18.65 22.30 22.91 21.29 39.1 86.3 85.3 722 813
15:375,375 1875 23.18 23.05 21.65 39.8 87.1 84.8 73.4 818
10:25:25 18.87 22.91 22.85 21.54 38.6 86.3 85.3 72.5 814
Sulphur levels
(S. Kg/ha)
0 18.96 22.81 22.87 21.55 394 85.5 84.8 73.1 811
20 18.58 2277 22.90 21.42 39.7 86.6 84.1 725 81.1
40 18.94 2273 22.71 21.46 38.9 86.7 86.2 72.9 81.9
60 18.55 22.85 23.26 21.56 38.7 87.5 85.4 723 81.7

Green forage yield did not differ significantly due to
different fertility levels during individual years as well
as in pooled results (Table1). Application of 15: 37.5
:37.5kg N, P,0O, and K,O/ha gave significantly higher

dry matter yield (97.1 q ha) than 20 : 50 : 50 kg N *

P,O, and K,O/ha during 1996-97 and also recorded
the high dry matter and crude protein yields in avarage
of there years (Table 1).The beneficial effect of
15:37.5:37.5 kg N. P,O, and K,O/ha on dry matter
and crude protein yields were reflected through the
highest crude protein-content and plant height under
this level in average of three years. Patel et al. (1)
also reported that application of phosphorus failed to
increase seed yield of lucerne at Anand.

Application of 60 kg S/ha gave the highest green
forage yields during 1994-95,1995-96 and in pooled
results however differences due to suphur levels were
found not significant. Similarly dry matter. yield do
not differ significantly during 1994-95,1996-97 and
in pool analysis. However application of 60 kg S/ha
recorded significantly higher dry dry metter yield
(129.9 g/ha) than no sulphur application during 1995-
96. The non-significant response to sulphur
application might be due to sufficient available
sulphur in the experimental soil (14.0 ppm). Patel (2)
also reported marginal (2.0 to 3.0 %) response of
groundant in soils testing more than 10 ppm available
sulphur. Application of 60 kg S/ha synthesized the
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lowest NDF content (38.7 %) and gave maximum crude
protein yield (24.32 g/ha) in average of three years
due to the highest crude protein content in forage
during 1995-96, 1996-97 and average of three years
(Table 2). Hajra and Sinha (3) also reported that
sulphur plays important role in legumes particularly
where the sink material is largely sulphur containing
amino acids.

It was concoluded that fertility levels had no
significant influence on forage yield of lucerne and the
crop do not respond to sulphur fertilization in the soil
with adequate amount of available sulphur.
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aluation of d.lfferent tree species for fuel wood
Production under rainfed condition
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The estimated annual fue| wood demand is likely to
vary pgiWeen 200-385 m?* by 2000 AD for which about
40 m|II|on_ ha. of additional |and area will be needed
North Gujarat has only 9.45 per cent of area undef
the forest land unable to meet the present demand
During the last ten years on account of low erratié
rainfall, the production from arable cropping has gone
down. Under the situation plantation of MPTs is
expected to meet the ever increasing demand for
fodder, fuel, food and small timber, beside protecting
the underneath soil.

An exploratory long term research was carried out
on the performance of indigenous and exotic fast
growing six fuel wood tree species Acacia tortalis,
Prosopis juliflora, Dichrostuchus nutan, Albizzia
lebbek and Dalbergia sisso by allowing to grow these
for the period of ten years in order to hasten the fuel
wood production in the wasteland of the zone. The
selected tree species were fast growing, drought
resistant and hardy in growth habit. One year old
saplings of above tree species were planted ina1m?
refilled pits, spaced 3 x 3 m with amean of 1 11_1 plapts
per ha arranged in a randomized block ‘deS|gn with
four replications. After ten years of plantahpn t_he trees
were felled. The total dry biomass production in terms
of dry fuel wood weight was recorded after three

months.

site was loamy sand

i e experimental .
The soils of th P deep, well drained,

with loose structure, very de /
undulating and poor in productivity falling un_der th_e
classes Il and IV of land capability cl_assuflcatlon, Itis
low in organic carbon (0.16%), available N (228 kg

105

ha''), medium in available P (59.4 kg ha ') and high in
K (200.3 kg ha"').

The tree species Albizzia lebbek performed
significantly superior among all the other species
tested (Table 1)in the production of sun dried fuel wood
(120 t ha') as well as in other characteristics like
height (1102 cm), collar diameter (205 cm) and DBH
at 105 cm(159.8 cm). This species has shown
favourable and significant adoptability in this agro-
ecological situation. For urgent afforestation
programme in maintaining balance between
requirement and production of firewood in plain areas
of semi-arid zones this tree species seems to be most
promising for the energy plantation of quick growing
and high productive firewood. It has ability to check
complete cutting in rural sites. Moreover the leaves of
this tree have got good fodder value, may be lopped
and fed to the cattle during acute shortage of fodder
resources during drought years of summer months.

Soil analysis at completion of experimentation indi-
cated organic carbon 0.20 to 0.35 %, available P 60
to 102 kg ha' and available K 199 to 241 kg ha'. In
general tree species increased the available nutrient
content in soil compared to the fellow.

Based on survival, growth parameters, biomass
production and utility as fuel wood and timber, Siris
(Albizzia lebeck) followed by Shisham (Dalbergia
sisso) were identified as promising MPTS for
Agroforestry system in dryland agriculture. Studies
conducted by Jaimini and Tikka (1) on multipurpose
tree species have also indicated higher biomass in
Siris.



Shakhela R.R. and Patel B.T.

Table 1. Production of sun-dried firewood (I/ha) and other observations recorded for the different tree Species

Sg. Spedies ?ttrl:\l\';i(::;trl Height Collar ;Jiarneler DBH

({Iha) (cm) (15emy) (105cm)

1 Acacia tortalis 54.92 7915 9.28 s
2. Prosopis juliflora (Israel) 62.01 754.2 11.53 9:17
3. Prosopis juliflora (Peru) 65.42 850.7 114.58 9.73
4. Dichrostuchus nutan 8.31 300.3 4.84 -
5. Albizzia lebek 119.60 1102.1 205.3 159.8
6. Dalbergia sisso 31.96 7134 11.00 8.28
S.Ems+ 9.17 50.9 WIT 1.17
C.D. at5% 26.83 153.6 3.52 3.60

Table 2. Available nutrients in soil (0-20 cm depth) after felling the tree species (After ten years of plantation )

S; Treatment Org. C (%) P,0,(kgha™) K,0(kg ha')
1 Acacia tortalis 0.24 118 241
2 Prosopis juliflora (Israel) 0.22 117 210
3. Prosopis juliflora (Peru) 0.23 113 209
4. Dichrostuchus nutan 0.25 94 224
b Albizzia lebek 0.26 102 235
6. Dalbergia sisso 0.35 132 222

S.Emz 0.19 e 199

C.D. at5% 0.03 10 17

Initial 0.20 60 219
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