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

S. B. Chaudhary and B.N. Narkhede 

Sorghuny ty 
ovement 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 on milo (A.) cytoplasm. The need for utilising 

non-milo sources of cytoplasm in hybrid production 
was felt in order to avoid disease and environmental 

hazards. With this in view the available diverse 

cytoplasms has to be characterised for commercial 
exploitation. Characterization of diverse cytosteriles 
based on fertility restoration was attempted 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,) cytoplasmic group, 

MS 840 to A, cytoplasmic group, SP A,-4A to 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 material was grinded and made into 

paste with 2.0 ml of 0.2 M phosphate buffer (pH 7.2) in 

pestle and mortar. The sample was centrifuged al 

10,000 rpm for 20 minutes in sorvall RC-5B super speed 

centrifuge. After centrifugation the supernant (protein 

extract) was collected and stored frozen for 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 ul 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 to 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 104A, 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 differences 

in cytoplasm. The relative migration (Rm) of values of 

different diverse cytosteriles 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 

qualitative differences of the polypeptide patterns of 

104A with 104B showed 6 and 9 bands respectively. 

Rm = 



Chaudhary et al 

and absent in other non-milo cytoplasm. The bands r four bands corresponding to Rm values 0.69, 

aaonee and 0.92 were eee both the isogenic with Rin values of ¢ dole ane UG! were COMMON in both 

lines. Simifarfy comparison of electrophoretic patterns lines ms 840A, and SPA,-AA. sralanly the band with 
of other three CMS lines with respective maintainers Rm value of 0.78 was common In SP A-4A and 
showed similarities in banding pattern to varying MSCS 3541 (mal). Tripathi etal (3) reported that the 

extent. A distinct characteristics protein bands at Rm protein band with Rm 071 was present only in rails 
cytoplasm and absent in other male steriles wheregs, 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 (B) 

A A 
¢ 4 

RM A. A, 3 

values 104A 104B_s MSB40A, 840A,B = SPA, 4A SPA-4B PAE r ae 
0.40 + 

0.42 ¥ 
0.45 r + 
0.48 . + 4 . 
0.49 : 
0.52 % 
0.54 ‘ n 
0.55 n + 
0.57 n . 
0.59 + 

0.62 ‘ 
0.65 ‘ ; 
0.66 ‘ ; 
0.67 . 
0.69 + + + + 

0.70 + n 
0.71 . 

0.73 . . . 
0.74 . : 
0.75 n ; 
0.76 ‘ 
0.77 + + 
0.78 . 
0.79 + + ¥ r 
0.20 rs e ‘ ; 
0.82 + 

c _ + + + 
J.09 + , 

0.87 
0.90 . ui ui + 

0.92 + + + 

0.94 * : + 
0.96 + + 

0.97 
Total 6 9 3 = 

a 16 10 rT 10 8 + band present



Seed protons studies in diverse cytosteriles of sorghum 

Table 2, P 2d. rote \ e tein content in seed in diverse male sterile and maintainer lines 

Cytopl Male sterile 
asmic 

Protein Male sterile Protein 

group line (A) content line (B) content 
: mq/g/seed ma/q/seed 

A, 104A ¢ —_ 9.90 104.B 10.67 
A. ; ne) 

x Sea A, 10.44 840 A,B 11.80 

‘ A-4A 8.26 SPA 4B 9.09 
MSCS 3541 (mal) 9.83 CS 3541 (mal)B 14.18 

a protein band with Rm 0.73 was absent in milo and 
present in other male sterile as well as their 
maintainer. 

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 

specific gene regulated by nucleo cytoplasmic 

interactions, since the quantitative analysis of protein 
indicates that, amount of seed protein was low in male 
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Genetic variability studies in grain amaranth (Amaranthus spp ) 

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

AICRP on Underutilized Crops, Regional Research Station, 

S. D. Agricultural University, Sardarkrushiangar-385 506 (Gujarat) 

Abstract 

50 exotic and indigenous genotypes of grain amaranths (Amaranthus spp.) were evaluated during rab; 
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, plant 
height, harvest index, grain yield and straw yield. Genetic advance sustained by 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 through 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 artificially created by three differ- 
ent dates of sowing (E,: 1" November 2004, Eto" 
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 practices as 
well as plant protection measures were followed to 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 bas!s 

are shown in Table 1. 

Wide range of variability was conspicuous for almost 

all the characters including grain yield. Genotyple 

coefficient of variation for majority of traits except gral 
yield/plant and straw yield/plant were close to the 

estimates of phenotypic coefficient of variation which
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ndicated that most of the traits were least influenced 
py environment, 

Highest genolypic and phenotypic coefficient of 
variation was observed in number of branches/plant 
and the least in days to maturity (Table 1). The 
estimates of heritability coupled with genetic gain on 
the basis Of pooled analysis were high for traits such 
gs number of branches/plant, days to flowering, plant 
neightinflorescence 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), 
phenotypic coefficient of variation (PCV), heritability (H), genetic advance as percentage of mean (GA) in 
grain amaranth over three environments and pooled analysis (P) 

Character E General SEs — GCV PCV H  GAas% 
Mean ~ (%) (%) (%) of mean 

Grain yield E, 13.47 0.99 5.90 - 24.53 34.54 36.80 88.12 66.81 
Iplant (g) E, 13.48 1.05 5.17 - 27.71 34.49 37.05 86.65 66.10 

E. 10.32 0.73 2.48 - 20.02 45.93 47.54 93.35 91.38 
P 12.42 0.54 6.141 - 19.37 17.55 26.41 44.14 24.02 

Days to E, 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 
B 50.50 0.35 34.00 - 75.78 28.52 28.68 98.83 58.40 

Plant height E. 105.80 6.13 57.17 - 157.23 26.14 27.99 87.17 50.27 
(cm) E, 108.98 6.65 65.65 - 154.77 26.12 28.18 85.93 49.88 

E, 100.86 5.94 60.68 - 141.61 26.30 28.21 86.91 50.50 

P 105.20 3.61 62.83 - 146.33 26.07 26.33 98.00 53.17 
Inflorescence E, 71.33 5.09 47.59 - 90.68 14.68 19.20 58.48 23.13 

Length (cm) E, 76.50 5.58 33.84 - 106.36 22.28 25.61 75.70 39.93 

E, 69.13 4.27 3658 - 93.58 22.05 24.50 80.97 40.91 

P 72.82 289 44.30 - 94.01 18.42 19.42 89.94 35.98 
No. of E, 2.89 0.17 447 - 7.73 98.42 98.96 98.90 201.73 
branches E. 2.80 0.12 413 - 807 99.30 99.55 99.49 203.93 

[Plant E 2.38 0,08 3.40 - 5.80 99.16 99.34 99.64 203.78 

Pp 2.69 0.08 4.28 - 669 97.44 9807 98.70 199.25 
Days to E 88.21 0.59 71.00 - 111.67 = 11.314 41.37 98.95 23.16 

maturity E. 92.11 0.75 84.33 - 107.33 7.75 7.88 96.83 15.72 

E 93.39 0.74 86.67 - 100.67 4.90 5.09 92.79 9.73 

p 91.24 0.40 81.22 - 104.33 7.14 7.55 89.37 13.90 

raw yield E 68.34 5.19 27.27 - 135.27 33.64 36.12 86.73 64.53 
Plant (a) E! 63.91 4.99 33.60 - 100.57 22.93 26.63 74.15 40.67 

E. 42.43 275 29.06 - 6154 15.47 19.12 65.49 25.78 

Pp 58.23 2.57 36.59 - 83.00 16.79 21.57 60.63 26.93 
Harvest E 16.56 1.19 8.11 - 23.86 18.59 22.36 69.15 31.82 
ndex(%,) E 17.73 1.42 5.62 - 27.78 31.32 3428 983.51 58.94 

eS 19.19 1.33 4.20 - 38.85 38.68 40.48 91.27 76.13 
Pp 17.83 0.75 7.43 - 25.98 24.96 27.69 81.25 46.33 

1000-seed " 0.75 0.04 0.54 0.98 12.62 12.69 98.90 25.33 
Weight (g) = 0.79 0.04 0.44 0.98 13.65 13.95 95.67 27.85 

. eS 0.69 0.01 0.46 0.87 12.29 12.47 97.07 24.95 
Pp’ (74 0.004 0.47 0.90 8.86 10.37 72.88 15.58 

Seed protein - 44.54 0.42 11.34 - 17.50 8.91 10.20 76.36 16.02 
Content (4%) gE 14.70 0.43 11.94 - 16.84 8.19 9.60 72.86 14.42 

. E 14.54 038 11.26 - 17.50 9.15 10.24 79.73 16.85 

— p 44.59 0.24 14:27 17.12 8.64 8.80 96.36 17.47 

5



through selection for these traits due to their non
- 

additive genetic effects. These results were in general 

in conformation with the findings of Lohithaswa et al. 

(4), Waghmode ef a/.(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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(L.) Wilczek] 

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

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

Abstract 

Genotype x environment 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 2003. 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. During crop growth 

Green gram (Vigna radiata (L.) Wilczek) is an period, recommended package of practices were fol- 

important pulse crop thriving well under dryland lowed at all the locations. Observations were recorded 

conditions. Environmental conditions have always been on different agronomical traits viz. grain yield (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 pet 

factors called yield components, which are greatly plant, seeds per pod, pod length (cm) and test weight 

influenced by environmental fluctuations. It is (g). Data were subjected to ANOVA for individual 

essential to breed high yielding varieties which environment and pooled analysis of variance over 

perform consistently better under different environments following Eberhart and 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 test 

interaction in 12 diverse mungbean genotypes. 
. 

Results and discussion 

Material and methods The results revealed 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 weightindicating the presence of genetic variability 

for these traits (Table 1). Highly significant difterences 

Twelve diverse genotypes of mungbe
an were 

evaluated during kharif 2002 and 2003 in random
ized 

block design with four replications al th
ree locations 

viz., Sardarkrushinagar, Junagadh and Navsa
ri in 

Gujarat state. The inter and intra-row 
spacings were
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due to environments were observed for all the traits 

studied except seeds per pod revealing that the 

environments were highly variable, Highly significant 

differences of high magnitude due to 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 
maturity indicating that phenotypic performance of the 
genolypes 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 perfect in 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 traits have results into the stability 

of grain yield. The findings are in agreement with the 
results of Patel et a/. (3), Patil and Narkhede (4) and 

Yadav and Kumar (5). 
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Genotype-ernvironment interaction in mungbean 

Table 2. Mean and Stability x t y rs | » | f j . 

1S ‘rameters for yield and its Components in mungbean. 

r Genotype Yield (Kg /hiy , ; —_— < Genotype = eid (Kg sha) Days to flowering Days to maturity Plant height (cm) 
. ean b Sid Mean b, S’d Mean’ b, 8S’, Mean sob, Sd 
GM 944 19 7m . 1.20 12046.41 37 0.06 = 7.54** 64 -0.68 30.55** 49 0.53 17.91" GM-9604 87: 
GM-9608 363 ve nor eae 46 0.73 13.95" 70 0.12 12,58 68 077 1.61 

3 GM-9703 8171.99 85 a 45 144 12.97 76 -0.55 28.64** 73 0.98 18.28" 
GM9703. «770 Ges SEAS ab! 40 0.50 1.68 78 0.47 11,79 63 0.84 22.27° 
GM9705 8631.04 5999.27 45 0.99 826% 76 1.57 13,37*° 70 0.90 19.52" 
BMS sen wen 220.00 46 1,44 7.88 77 0.49 1088 68 0.81 19.35° 

0.71 15122.84** 44 115 7.02" 76 2.06 7.03 69 0.91 -9.32 

o
a
 

O
T
 

i 

8 GCM9710 8110.93 5741.27" 47 104 3.05" 75 079 603 75 118 7283" 
9 GM-9717 971 4.23 10101.36* 44 0.80 479 76 1.56 8.07% 66 1.48 24.58" 
10 GM-9722 8530.92 13811.20** 49 098 8.9gr owe ae 
4 GMOT7ES 927 O87 19 8.99 77 1.31 «6.12 77 1.65 41.73 
: 54.57 46 1.33 0.72 76 2.38" 0.42. 70 1.07 50.68** 
12 GM-9726 957 1417 2127.41 46 1.53 4.97** 75 1.98% 1.34 69 0.85 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*d, Mean b, Sd, Mean b, S’d) Mean b Sd, 

1 GM4 2 O77 = =622.92* 185 103 O12" 14 073 025° 77 153 0.02 394 016 0.12" 
2 GM-9604 S 169 4033" 252 089 009 115 228 034 71 120 0.02 307 0.69 0.009 
3 GM-9608 SB 120 896° 300 089 0.009 16 164 023 74 106 002 326 095 0.008 
4 GM9703 % 253 2891 275 100 002 2 039 003 69 116 000 326 155 0.01 

5 GM9704 2 095 387 270 143 0.002 7 224 007 68 O87 001 315 1.43* -0.007 
6 GM9705 SB 159 441 #290 113 002 115 -168 016" 74 147 006" 337 1.31 0,02" 
7 GM¢9709 2 147 555 267 092 0.004 16 120 009 73 094 0004 331 048 0.04" 
8 GM9710 % 002 1655 270 O97 000 13 019 004 69 O72 002 317 1.64*-0.003 
9 GM9717 2 083 053 275 121 O01 15 205 001 74 078 0003 347 103 0.02" 
10 GM9722 D 068 308. 225 O79 002 5 194 002 714 132 0003 336 118 0.02" 

1 GM9725 ” 056 -141 237 09 003 113 139° 002 73 064 0.006 365 106 0.04" 

2 GNM-9726 2? 103 -132 280 108 0.00 4 042 007 73 O57 006" 377 048 0.03" 

* "Significant at 5% and 1% level, respectively 

3. Patel, M.S., Pathak A.R. and Patel K.M. 1998. 
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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 was 
carried out for seed yield and yield attributing characters. Genotype and genotype x environment (GxE) 
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 S*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/ 

10 

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 Sd, 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 trails 

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 the 
genotypes was predictable for these traits. The pooled 

deviation, a non-linear component was significant 
for 

grain yield, days to flowering, days to maturity, plant 

height, seeds/pod and test weight. Thus both inearat 

non-liner components of genotype x environmen 

interactions were responsible for 
the differences I ne 

stability of genotypes observed. The linea
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regression (b) is regarded as . a meas ) 
responsiveness and S weagsure ol “das a measur 

sith Si asure of stabil 
classification of genotypes as Suggested by Par ie " Hayes (2) Agenotype With t aan 

YN Significant Sed 
qaer S IPE ~~ : . - wnt 

was considered as stable genoty be. As revealed from Table 2. for grain vield, non-linear portion of G 
interaction was found Significant in three wen y re 
as display by significant deviation from re pe ecian slope with non-significant regression soefficient. 
Further Seven genotypes did not inter st with 
environments as shown by both b and Sid being non-significant. Thus prediction of performance was perfect In case of these seven : > genotypes. Th 
genotypes, GMO-9704 (614 kg/ha), GMO0-9713 (659 
kg/ha), and GMO-9004 (465 kg/ha), exhibited high 
mean values for grain yield a -signifi 
regression coefficient (b) approaching cay ath 
non-significant deviation from regression Stability for 
seed yield in mothbean has also been reported b 
Henry (3), Henry and Dauley (4), Henry and aie, 
(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-97 13 for plant height, pods/plant, 
pod length and test weight; GMO-9004 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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Table 2. Mean and stability parameters for yield and its components in mothbean 

Stability performance of mothbe;, 

SI ee Yield (Kq /na) Days lo flowering Days to maturity Plant height (em) sranchesiplan 

No oe 

Mean bo S’d) Mean b, S’d Mean b,  S’d, Mean b,  S’d Mean b. Sq, 
— — = = 7 . yeanemeteend rs ana ir er e 

1 @w! 05M ON" 7B 0.296 2207 108120 19.51 6 08H OA 5B TAD 474 
2 GYO978 4 1094 (0,007 8 -1.530' 0.98 QP 044 — -0,09 61 1029 AAS TN 1244 tay, 
3. GMOeTIS RD 1249 0.004 @BO1.439' 367) HCG 14.55" BBN 4.291157 arg. 
4 Qvoor 614 1.566 0,003 — 1652" 641 & 105 -8.60 GY 0831 -1.51 (FB 1.357 — Qepq 

S GMO 40 1.010 = -0,004 61 1.572" — -1.80 6& O77 289% DBD 098 293 779 15h 2545 
6 GMO91 472 1170 ~=—:0.019"* = Bs 1.692 6.68 ® 037 8.68 € 1004 1649 761 1187 3567 
7 aoond 38 1.001 -0.0001 2 1.760 3.19 $B 100 47.00 @ 1126 081 618 OFA7 4266 
8 GVO9118 39 = =0871 ~—--0.001 7 1700 090 100 09% 17.210 © 09862 13395 58 089 tu) 
2 QWO9125 273 (0.728 ~—— 0.014" 5 1429 118% 9 192 243165 @M 1018 -139 501 O69 t7¢¢ 
10 Gv0-9701 34 80797 ~—0.004 %® 0010 005 12 169 -1.65 @ 1117 -1.24 498 0632 gare 
11 Mean 47 Ct; @ QB 6 6.52 

12, SEm+ 66.78 0.25 188 0.56 483 483 3.10 0.20 097 = 037 

Contd.... 

St. Genotype Pods/plant Pod length (cm) Seeds/pod Test weight (g) 

xe Mean b, S¢d Mean b,  S’d, Mean b,  S’d Mean b Sq 

1. GWOo1 4780 0.916 0.820 41 1.174 0.173" 5.18 = 0.794 0,007 238 0.233 O06 
2 Gwog703 56.70 1.060 25.252" 43 2529 0.110 547 ~=—1.030* — -0.007 267 1509 0,008 
3. GMO$9713 61.31 1.136 10.368 44 1.841 0.001 548 0.993" —_ 0.008 219 1433 000 
4. GMo-9704 61.13 1.169 33.053 44 1549 -0.004 549 1.067* = -0.007 2.87 1.934" 0,025 
5. GMO-9004 58.48 1.120 67.706" 42 -0034 0.040 554 1.104" 0,007 2.68 1478 0,082 
6. GMO-9105 58.15 1.154 46414" 40 1.442 0.245 538 1.079" — -0.008 276 «©0348 ~=- 0.008 
7.  GMO9114 46.63 0.889 23.874* 38 1491 0.006 530 = 0.931 0.007 246 0.468 0.010 
8  GMO09118 46.19 0,880 10.614 39 0.626 0.009 529 0.993 0.007 248 1.200 0.002 
9. GMO9125 46.34 0.845 23.3777 40 0.047 0.016 526 1.017 0.007 251 0.931 0.004 
10. GMvo-¢701 46.57 0.832 14.107* 39 0682 0.000 5.27 0,993 0.008 2.50 1162 0.005 
11. Mean 52.93 41 5.36 261 

12. S.Em.+ 3.73 9.87 0.19 1.55 0.002 ~=0.01 0.071 0.58 

* ** Significant at 5% and 1% level, respectively 
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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 

Mains — oa NN Sorghum Research Station, Navsari Agricultural University, Surat (Gujarat) 

Abstract 

The present Study 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 parents 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 revealed 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 

important 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 

Cultivation of sorghum on poor fertile soil, low cost . . 

crop management, rainfed cultivation, diseases and Ten homozygous lines of grain sorghum were used 

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

lines 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, GMRP 27, SR 1571, SR 1718 and 
GJ 38.The crossing programme was adopted using 

Choice of parents which had good potentiality for yield diallel mating design at Main Sorghum Research 

and its related characters is the primary necessity in Station, Navsari Agricultural University, Surat. The 

breeding programme. Information on relative parental lines and their resikans _ oe were 

importance of general and specific combining ability evaluated with GJ 41 as Sianoare check at Main 

is of immense use in the development of an efficient Sorghum Research Station, Sut al. q he trial was 

breeding programme. It not only helps to identify the conducted ina randomized block eesigh ial inne 

parents and crosses which are likely to give the replications. The recommender agricultural practices 

maximum improvements for the characters ape 
were adopted to raise the crop. 

-Onsiderati als ovides means O 

Re eee esa ralbrevof ders action involved in it. The observations recorded were plant height (cm), flag 
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anicle length (cm), primaries pe
r 

panicle, grain yield per plant (g) a
nd test weight (9): 

Analysis of data for general and sp
ecific combining 

ability was carried oul following Griffing’s (1) me
thod 

Il. Model | (Fixed effect model). 

leaf area (sq. cm), pi 

Results and discussion 

The analysis of variance for combining ability of yiel
d 

and its attributing traits are presented in Table 1. T
he 

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 a/. (15), Gaikwad et al. (16) and 

Tiwari et a/. (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 
in respect 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 
pnimanes per panicle, parents SR 171 
GMRP 27 exhibited higher GCA tects, roman’ 

14 

While, parents SPY 1022, GMRP 
9, SR 1571, Sp 

770 and GMRP 27 recorded higher
 GCA effects for 

the grain yield per plant, Wh
ile for test weight, only 

two parents SR 1571 an
d SR 770 were observeq

 

significantly promising f
or GCA effects. 

In most of cases, higher GCA was as
sociated with 

higher mean values, which indicat
ed that Selection 

based on per se performance is also ef
fective. This 

trait is matched with the earlier findings of P
atel (18) 

and Wadikar et al. (19). 

Looking to the overall situation for 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 
1022 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 9x SR 
1571 observed most promising. These crosses also 

exhibited high mean values for the respective trails 
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 770 
x SPY 1022, CSV 15 x GMRP 9 and SR 1571 x SR 
1718. Crosses with higher SCA effects also 
registered higher mean values for the trait



Combining ability analysis in sorghum 

Lis — ~— ance for combining ability in sorghum for yield and its attributing traits in sorghum 

variation : Plantheight Fiagleafarea Panicle No. of prima- Grain yield/ fest 
- - ae ~ \cm) (Sq.cm) —Jength(cm) ries /panicle — plant(q) weight (q) 

a ST B0F 3.950 0.533 19,063 25.013 0.010 

—_ - 1844.65 9764822" = 62.512** 108.059" 257.420" 0.523"" 
_ — 7 a 23816.840%  33.016"* 188.305°%* 3766.279"" —0.409°" 
> vs hybrids ‘ 43673172  85347.282 44.123 163.666 9330,219 0.620 
= & 833.573" 11072.679** —-27.893** 102.846" 1729.454 0.225 
ae is 1082.882**  6831.180** 9.677" 49.220 967.911" 0.128 

Erro 108 159.577 224.304 2.170 10.014 15.131 0.019 

¢ 56.166 904.031 2.143 7.736 142.860 0.017 
oF 923.305 6606.877 7.506 39.207 952.780 0.109 

S.EM£t 1.703 2.019 0.199 0.427 0.525 0.019 

* = Significant at 5% ** = Significant at 1% 

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

sorghum 

Parents Plantheight Flag leaf area 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 9.497 0.140 

(238.37) (243.93) (24.60) (44.40) (60.20) (2.9) 

SR833 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) 

CSV 15 2.869 -39.669"* -0.288 1.907* -15.153  -0.227"* 

(237.30) (123.13) (25.23) (43.60) (43.50) (2.5) 

GMRP9 12.033"* 17.951** 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 .673** 2.423" 9.472** — -0.002 

(258.53) (87.13) (36.40) (63.20) (58.00) (1.8) 

SR1571 -10.442"* 42.398"* 2.426** 3.148** 9.113** 0.198 

(212.30) (200.33) (30.50) (49.80) (47.00) (3.0) 

SR1718 -6.001 12.473" 0.359 3.698** -2.162** 0.073 

(204.67) (242.50) (27.10) (49.60) (52.30) (2.4) 

GJ38 -11.864"" 51.519 — -1.863"* -5,243** 18.595" -0.185"* 

(184.43) (153.67) (25.17) (46.40) (36.00) (2.9) 

S.E(g )+ 3.460 4.102 0.403 6.867 | De 0.0378 

S.E(g-g)t 5.157 6.114 0.601 1.292 1.588 0.086 

Parental mean 230.00 174.390 26.93 48.2% 4747 2.6 

* = Significant at 5% ** = Significant at 1% 

Figures in parenthesis indicated the mea
n performance of parents 
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Table 3. Details of top ten crosses in respect of spec ific combining ability effects for yield and its attributing traits ,- 

sorghum 

Plant height Flag leat aves 
Cross SCA Mean Cross SCA Mean 

GMRP9/SR1571 -82.818** 180.67 SR833xGMRP27 134.221 " 362.33 

SPY 1388xSPY 1022 -55.603** 141.97 SR770xSPY 1022 122.730" 392.20 

SR770xSR1718 -43.055** = 158.50 SPY1022xGMRP27 112.877" 346.77 

CSY15xGMPP9 -41.296** 169.10 SPY1022xSR1718 104.713"* 361.33 
GMRP9xGMPR27 -31.252 173.67 GMRP9xSR1571 98.316" 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 
SPY 1022xGMRP27 -28.413 169.33 SPY1388xCSV15 84.444** 243.77 
SPY 1388xGJ38 -25.535 156.60 GMRP9xSR1718 81.541** 334.30 
S.E.(S,)+ 10.431 -- 12.37 -- 
S.E(S,-S,)+ 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** 3.6 
SPY 1022xSR1718 51.677** 126.30 GMRP9xSR1718 0.500** 3.3 
GMRP9xSR1571 50.395** 133.80 GMRP9xSR1571 0.475* 3.4 
SR770xSPV1022 49.218** 136.50 SR833xGMRP9 0.467* 3.2 
SPY 1022xSR1571 42.702** 128.60 SPY1388xGMRP27 0.383* 3.0 
SR770xSR1571 42.568** 126.40 SR770xGMRP27 0.342 a2 
SR770xSR1571 42.568** 126.40 SPY1022xSRI1571 0.292 3.3 
GMRP9xSR1718 36.160** 108.30 SR833xSPV1388 0.275 2.9 
GMRP27.GJ38 36.202" 89.50 GMRO27xGJ38 0.264 2.8 
CSY15xGJ38 29.627** 59.30 CSY15xGMRP27 0.208 27 
S.E(S,)+ 32.11 - 0.114 _ 
S.E(S.-S,)+ 52.67 = 0.187 _ 
F, Mean 66.96 2.75 

Cont... 

Panicle length Primaries/penicle 
Cross SCA Mean Cross SCA Mean 

SPY 1388 x SR1571 5.819** 32.43 SPV1388xSR1571 15.969** 70.60 
SR833xGJ38 5.405** 28.17 SPV1388xCSV15 14.611** 68.00 
SR770xSPV1022 4.286" 28.80 SR770xSPV1022 12.436"° 59.10 
SPY1388xSR1718 3.786 28.33 CSV15xGMRP9 11.602" 63.20 
GMRP9xSR1571 3.622 33.73 SR1571xSR1718 10.761" 68.00 SPY 1388xCSY15 3.466 27.37 SPV1388xSR1718 9.619" 64.80 
SR770xSR1718 3.491 28.80 CSV15xSR1718 7.402 63.40 SR833xGMRP9 1.719 28.20 GMFP9xGJ38 4752 49.20 
GMRP27xGJ38 1.694 27.33 SR770xSR833 3.494 50.20 
CSV16xSR1718 1.600 27.50 GMRP9xSR1574 3761 56.60 
S.E(S,)# 1.357 26.13 - S.E.(S,-S,)+ 1.995 : 42.85 , F, Mean 25.59 50.86 
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In respect of grain yield per ple ) r plant, the crosses SR 83" x GMRP 27 stood first (54 168) followed by SPY nt 2 x SR 1718, GMRP 9 xSp 15 7 ¢ ee : 971, SR 770 x SPY 1022 and SPY 1022 x SR 1574. For test weight, the cross SR 770 x SPY 1022 (9 @& | significant and positive SCA feo : lowed by GMRP 9x SR 1718. GMRP 9x SR 1571 anaes x GMRP 9 and SPY 1388 x GMRP 27 These Cc ses are observed promising in respect of mean values also From overall performance, crosses SR 770 x SPY 1022 and GMRP 9 x SR 1574 exhibited higher SCA 
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Abstract 

Stability analysis was carried out f i Anand and Navsari) over two or 11 diverse genotypes of Cowpea grown at 3 locations (Sardarkrushinagar. 
grain yield, plant height, padsiplant, ahly Significant variance due to genotypes against pooled deviation for 
presence of genetic variability for aa ength, number of effective branches/ plant and test weight revealed the 
yield and plant height indicatin th e traits. The G XE (linear) interaction was significant for traits such as grain 
The pooled deviation, a Woirdling at phenotypic performance of the genotypes was predictable for these traits. 
plant height, pod length and te r component was Significant for grain yield, days to flowering, days to maturity, 
envlnonment Tnteraadone + st weight. It indicated that both linear and non-liner components of genotype x 
genotypes, GC-9714 (859 k tha) Ge ae for the differences in the stability of genotypes observed.The 
exhibited high mean valle bits 9732 (775 kg/ha), GC 9210 (735 kg/ha), GC 9708 (681 kg/ha) and GC 4 (584 kg/ha), 
non-significant deviation fro r grain yield and non-significant regression coefficient (b,) approaching unity with 
nods per plant, pod length m regression. Parameters in respect of yield attributing traits revealed that GC 9714 for 
heiaht. pods/ gth, number of effective branches/ plant, seeds per pod and test weight; GC 9732 for pliant 
eight, podsip ant, 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 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 [Vigna 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. It is essential to breed high 

yielding varieties which perform consistently better 

under different environmental conditions. Therefore, the 

Results and discussion 

The results revealed highly significant variance due to 

genotypes against pooled deviation for grain yield, plant 

height, pods/plant, pod length, number of effective 
igati aken up to study genotype 

, Se oedien in nen eee branches/plant and test weight revealing the presence 

- ~ of genetic variability for these traits (Table 1). Highly 
genotypes. significant differences due to environments were 

: observed for all the traits studied except pod length 

Material and methods and seeds per pod indicating that the locations were 

highly variable. Highly significant differences of high 
magnitude due to environment linear for all the traits 

3 locations, Sardarkrushinagar, Anand ai en studied except seeds per pod indicated large macro 

Over two years, summer four replications. The environment differences at three locations and their 
randomized block design with “er on and 10cm influence on expression of traits. The G X E (linear) 
inter and intra-row spacing were  edod, the interaction was significant for traits such as grain yield 
respectively. During Crop grow a followed at and plant height indicating that phenotypic pertormance 

recommended package of P Lares recorded on of the genotypes were predictable for these traits. The 
all the locations. Observations aid (kg/ha) days pooled deviation, a non-linear component was 

roe dealers peabrne aan height (cm) significant for grain yield, days to flowering, days to 
050 % flowering, days bie -_ oe 

Eleven advance genotypes of cowpea were grown at 
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maturity, plant height, pod length and test weight 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 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 pod 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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Stabili y analy VWS IN COowpe o ‘ p a 

Stability p se arameters for yield and its COMPOHNEES IN ¢ Owpena 

St Genotype Yield (K¢ Ne Pay 

No Mean . AS) : , ne lo £0 % flowering Days to maturity Plant height (em) 

__ ar ( Ney; G a 

4 GC-8829 G65 1.25 165099 9 ~ : “" nen = Mean = b S’d 

2 GC-889S6 577 0.83 gong, wy 8838 87 71 060 15.44" 48 055 B07" 
3 «GC-9040 208 0.16 on 0 48 0.77 0.98 73. 093 053 45 083 5235" 

4 GOP 735 1.40 saa 49 1.19 15.29% 74 0.73 28.44 56 108 309 
5 GC-9211 643 1.29 — 47 0.88 0.32 70 1.50 051 56 O83 148 

é GC-9708 681. 0.60 5978.2 i 0.90 0.058 70 0.25 10.09"" 49 068 430 
- 6C-9714 859 1.80 ee to 0.99 a8 711.77 1,80° 52 080 103 
s GC-9732 775 148 josey 2° 0.89 2.23" = 701.43 4.91" 49 042 93.32" 
> TGC-99-1 370 447 Blea O74 5.99 590.64 4.16" 61 101-182 
0 GC-3 437 O88 Shen. oF ee 16.43 75 1.13 7.21" 50 1.84 4d Gar" 
1 CCA 584 0.92 saga ay 25 15.80 72 0.82 11.77* 70 2.27591.44"" 

. 0.96 2.03* 73° 21.30 = =7.10"" 45 089 5.21 

Contd.... 
_ 

St. Genotype Pods/plant Pod length (cm) Number of effective | Seeds/pod Test weight (9) 
No. branches/plant 

Mean b S’*d_ Mean b, S*d/ Mean b, S*d Mean b  S’d Mean b S‘d 

i GC-8929 16 057) 8613.14" 113 087 0.06 26 075 0.01 97 317 0.40 146 = 153 0.01 

2 GC-8956 12 (0.71 2.10 14 013 -0.06 25 097 0.08 95 360 0.03 146 144 0.09" 

3. GC-9040 2 064 -310 120 026 -055" 3.4 0.80" -0.03 97 222 O97" 151 057 129° 

4 G6C-9210 7 154% = -313 107 194 -0.10 27. «109 «0.03 100 -229 327° 99 066 0.05 

5 G6C-9211 3 0.57 0.74 109 -114 = -0.01 24 093 0.03 91 207 -0.14 10.9 089 0.31" 

6 GC-9708 23 0.98 2.03 112 154 — -0.06 24 092 0.02 99 042 0.19 102 075 0.16" 

7 GC9714 n= 0.80 162 104 087 -0.07 2) 1.15 0.001 99 262 0.04 89 8125 = -0.01 

8 GC-9732 6 1.16 033 14 252 273% 22 113 06:02 103 154 119° 18 09 0.19** 

9 TGC-99-1 8 0.95 127 12.7 0.26 0.39" 26 106 O19 142 O90 1.58 139 151 0.88"" 

10 GC3 16 1.42 061 12 247 ~ 0.19 27. «121 0.003 109 -217* -0.14 106 106 -0.03 

1 GC4 14 «134 «--3.14 «122 = 1.78 ~——0.20 22 098 0.007 10.1 -040 1.53% 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.) 

|. C. Patel,. B. H. Prajapati, M. M. Patel, A. G. Patel, N. B. Patel and G. K. C
haudhary 

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

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 ang 

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. 

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 plant 

(X,), number of pods per plant (X,), number of seeds 

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 per pod (X,) pod length (X,), 100-seed weight (test 

on yield and interrelationship among themselves. weight) (X,), fodder yield gm per plant (X,) and 
Cow-pea (Vigna unguiculata (L) Walp.) is one of the reproductive period (X,,) were studied. The correlation 

important legume crops of India. It is grown as grain, and regression analysis (1) and path coefficient 
vegetable and fodder crop in all the seasons for which analysis (2) were carried out. 
such information is inadequate. Hence, the present 

investigation was taken up to obtain information on Results and discussion 
association between yield and its components and 

direct and indirect effects. Analysis of variance revealed that there were 
significant differences among the treatments almost 

Material and methods for all the. characters. The correlation matrix for seed 
yield and its ten contributing characters is given !" 

The field experiment was conducted at the Seed Table 1. All the characters were positively associales 
Technology Farm Gujarat Agricultural University, with seed yield except reproductive period. Seed viel" 
Sardarkrushinagar during rab/ season of the two was significantly and highly associated with pod lens” 
conseculive years viz., summer 1999 and summer (0.888), dry matter (0.87), number of seeds per Po 
2000 to ascertain the interrelationship between yield (0.84), number of pods per plant (0.838), number 
and its component characters of cowpea. Thirty six primary branches (0.817), fodder weight (0,805), pla 
treatment Combinations comprising of four levels of height (0.785) and 100 seed weight (0.538) The 

dale of sowing and three levels each of irrigations and trifoliage leaves (0.193) and reproductive penod 

varieties were tried using RBD with four replications {-0.020) had non significant and negative assacialio! 
The crop was raised with a Spacing of 45 cm with seed yield respectively All the contributing 
between rows and 10 cm within rows. All the characters were also positively correlated amony 
recommended practices were followed duri ig the crop themselves except reproductive period suqgesung thal 
growth. The observations were recorded on five selection for these traits would be effective! 
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improvement in seed yield. R 
(4) and Bhopal Singh ef 
correlation between gr 
cowpea. 

When all the contributing char 
with seed yield, the total Variat 
was 94 per cent. The regressi 
standard error and test of sign 
these characters are shown in Tabl 
revealed that the contribution of different 
not of the same magnitude. The as 
indirect'contribution of each charact 

ain yield a 

ificance 

am and Singh (3), Sawant 
al. (5) also found positive 

yield, path coefficient analysis was done and the same 

nd its components in 

acters were regressed 
lon accounted by them 
On Coefficients (b.), their 

(‘t’ values) for all 
€ 2. The results 
Characters were 
sess direct and 
er towards seed 

is given in Table 3. The res 
indicated that all the charact 
direct effect towards seed yield except trifoliage leaves 
(-0.266), 100-seed weight (-0.257) and fodder weight 
(-0.135). 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 majority of the characters. 
Trifoliage leaves (-0.266) and 100-seed weight (-0.266) 

ults of path analysis 
ers exhibited positive 

Table 1. Correlation coefficient among yield arid its ten contributing characters in cowpea. 

Characters Y X, x, X, X, X, x, X, x, X, 

x, 0.785 
X, 0.193 0.478 
X, 0.817 0.117 0.593 
X, 0.871 0.395 0.686 0.892 
x 0.838 0.226 0.767 0.789 0.829 
X, 0.841 0.024 0667 0.748 0692 0715 
X, 0.888 0.384 0.712 0.798 0.890 0.742 0.788 . 
X, 0.538 0.169. 0.358 0.808 0.758 0560 0.622 0.640 
Xo 0.805 0.511 0.877 O773 0855 0821 O660 0825 0.634 
Xo -0.020 -0.051 -0.028 -0.056 -0.014 -0.002 -0.012 0.278 0.013 -0.162 

Legend: All estimates are significant at 5% level 
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Table 2. Regression coefficient, their sta 

: Plant height in cm 

- Number of trifoliage leaves per plant 

-Mumber of primary branches per plant 

: Dry matter gm per plant 

- Number of pods per plant 

ndard error 

and coefficient of determinati
on (R?). 

Characters - 
coefficient 

0.1236 

0.1313 

0.0626 

0.3404" 

0.0040 

0.0463 

0.8245 
-0.0137 

-0,0658 

. 0,0611 

ns
 

«x
 <
_>
<_
X 

x
 
<
_
&
X
 L 

c
o
n
 

x
<
 O
X
 

Regression standard 

error 

0.0383 

0.0448 
0.2065 
0.1004 

0.0484" 

0.2494 
0.3133 
0.0062 
0.0806 
0.0594 

‘t'value 
R2 

per cent 

3.23 

2.93 

0.30 

3.09 
0.08 
0.19 
2.63 
-2.20 
-0.82 
1.03 

94.41 

Xn 0.0611 ONHN 
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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 yiel
d. Hence, 

it would be rewarding to pay emphasis 
on these traits 

in selection programme for improving 
seed yieid of 

cowpea.



Table 3. Direct and Indirect effects for ten contnbuling characters ee 

(Old é buting characters inc Association analysis between yield and comributing charact rS.IN Cowp 

Characters X, X, x, X, x, x, x, 0 ith seed 

X 0.127 0.375 0.030 0442 0.014 0.007 0.258 nee boas bot 2.785 
x -0.266 0.179 0.006 0.254 0,002 0.001 0.139 -0,043 pore : ae 2 13 

X -0.031 0.222 0.050 0.575 0.007 0.016 0.290  -0.207 ott 5 302 END 
xX 0.105 0.257 0.044 0.644 0.008 0.015 0.323 -0.195 Oa 0001 bl 
X -0.060 0.287 0.039 0.534 0.009 0.015 0.269 -0.144 S tee 0.000 be 
X -0.006 0.250 0.037 0.445 0.007 0.021 0.285 -0.108 -0. °° oe : ae 

X -0.102 0.267 0.040 0.573 0.007 0.017 0.363 -0.164 ne nae ‘888 

X -0.045 0.134 0.040 0488 0.005 0.009 0.232 -0.257 ere 00, ae 
X 0.136 0.328 0.039 0.551 0.008 0.014 0.299 -0.163 -0.1 ; 0.805 
X 0.043 -0,019 0.001 -0.036 0.001 0.000 0.004 -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. 

eons 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: . 
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Effect of row Spacing and fertilization on growth and yield of 
clusterbean [Cyamopsis tetragonoloba (L.) Taub.] 

under rainfed conditions 

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

Main Pulses Researeh char = . , . : es Research Station, S.D. Agricultural University, Sardarkrushinagar-385 506 (Gujarat) 

Abstract 

A field experiment was conducted at Main Pulses Research Station, Gujarat Agricultural University, 
Sardarkrushinagar during rainy seasons of 2000 to 2002 on effect of row spacings (30, 45 and 60 cm) and 
fertilization (15 N + 30 P,O,, 20 N + 40 P,O,, 25 N + 50 P.O, kg/ha and control) on growth and yield of 
clusterbean. Results revealed that Significantly highest seed yield (496 kg/ha) was obtained when 
clusterbean was sown at 60 cm row spacing and it was 28 and 13 per cent higher over 30 cm and 45cm 
row spacings respectively. Application of 25 N + 50 P.O, 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 + 40 P,O, and 25 N + 50 P,O, kg/ha and contro!) 
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 influenced 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 yield 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 to 2002 at Main Pulses Research that sown at 30 cm during 2001 and 2002 but was at 

Station, Gujaral Agricultural University, par with 45 cm row spacing during 2002. In pooled 

Sardarkrushinagar on sandy loam soil having 0.29% analysis, 60 cm raw spacing recorded Significantly 

organic carbon, 42 kg/ha available phosphorus, 291 highest seed yield while significantly lowest seed yield 

kg/ha available potassium and /.1 pH. Treatments was recorded when crop sown at 30 cm. Intermediate 

included three row spacings (30, 45 and 60 cm) as response with respect to seed yield was observed 

main plot and four doses of fertilizers (15 N + 30 PO, when the crop was sown al 45 cm row spacing. 
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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 at 60 cm row spacing. However, 

100-seed weight and number of branches per plant 

were not significantly influenced by different row 
spacings. Malik ef a/. (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 strawyyield 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 plat and plant 

height. 

Effect of fertilization 

Application of 25 N + 50 P,O, kg/ha recorded 

significantly higher seed yield than application of 

20N+40 P,O, kg/ha and 15 N + 30 P,O; kg/ha as well 

as no fertilization but was at par with 20N+40P. 0, 

kg/ha during 2001 and 2002. In pooled data, “all . 

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 

PO, kg/ha and 20 N + 40 PO, 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 25 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 with 20N +40 PO, kg/ha 

during all individual years and in pooled data. Plant 

height was significantly higher with the application of 

25 N +.50 P.O, kg/ha which resulted in higher straw 

yield. 
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Eftectofrow spacing and fertilization on (rowlh and yiold of clusterbean 

The interaction effect between row spacing and AN Note th Qe 7 “ , MN ‘ 

fertilization Was found non significant on seed yield, 

The Sleayinaleated that Clusterbean crop requires 60 
cm row spacing with 25 N + 50 P.O, kg/ha for 
improving is seed and straw yields as wall as its ante and yield attributes under rajnf OS 
rein . r rainfed condition of Nor 
Gujarat. 

f North 
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Productivity of greengram based relay cropping system in 

dryland agriculture 

P. G. Patel, J. J. Patel, P. P. Chaudhari and M. M. Patel 

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

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 sole 

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 etal. (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. [he 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 
at 45 x 10 cm, castor sole at 90 x 60 em under normal 

28 

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 
Rahman et al. (1). 

Results and discussion 

Greengram equivalent yield 
The greengram equivalent yield differed significantly 

with different relay cropping system in pooled resulls 
(Table 1). In terms of greengram equivalent yield 
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 3:1 a" 
4:1 row ratios. The lowest greengram equivalent yiale 
(643 kg ha') was recorded with castor sown as : 
sole crop under late sown condition. Yield advantad® 
ranging from 240 to 366 kg ha’! was observed PY 
adopting relay cropping system over sole crop °
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Table 1. Greengram equiv 
treatments alent yield of different 

a 

cropping Greengram equivalent yield Yield 
system kg ha! advant \ — AWN advantage 

- 1998-1999. pooled Over sole 
VIE a9 2000 : crop oF 

ee greengram 

; 430 1157 812 ggo 
+ 868 3 1 _ S eee 1097 +297 
T, es O98 S77 B43 -15 r 849 1496 1052 1165 305 

774 1414 918 1035 +235 
T 794 1377 949 
ee 104 
cbat5% 175 150 109 295 = 

green gram. On the basis of the 

emphasized that an additional precUeten cr camer 
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 

in 2:1, 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 p
lanting pattern 

was more efficient utilizing natural re
sources over sole 

cropping resulting in higher producti
on per unit area. 

Economics 

The economics of different
 treatments presented in 

- Table 2 revealed that t
he highest cost of cultivat

ion 

was incurred with rela
y cropping system fo

llowed by 

sole crop of castor an
d greengram owing t

o higher 

input due to double 
cropping system. Th

e higher gross 

Table é able 2. Monetary returns and land equivalent ratio 

of different treatments. (3 years poled data) 

Greengram 
Cropping Monetary LER 

system equivalent returns 
yield Rs. ha! 

kg ha! 

T, 800 13600 1.00 

iF 1097 18649 1.00 

I, 643 10931 +00 

q, 1166 19822 1.65 

T; 1035 17599 1.46 

T, 1040 17680 1.47 
CD at 5% 225: 4521 

returns was recorded with relay cropping of 
castor in 

greengram in 2:1 ratio (Rs. 19822 ha") follow
ed 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 cr
op under late 
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Response of potato va rieties to irrigation and nit
rogen level; 

on graded tuber yield 

J. C. Patel, J. K. Patel and A. U.
 Amin 

Regional Research Station, S.D. Agricultura | University, Sardarkrushinagar-385 506
. (Gujarat) 

Abstract 

Field trials were conducted during rabi season o f 1994 and 1995 at Regional Research Station 

Sardarkrushinagar to determine the yield response of potato 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) i$. grown ir 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 

30 

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. Kufi 

4 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 

' 75g), 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 q/ha) as 
compared to TPS C-3 (208.38 g/ha) during both years 
as well as in pooled results. The increase in tube! 
yield of Kufri Badshah over TPS C-3 was observed by 

13.79 q/ha more on pooled basis. The varieties alS° 
exhibited differences in the yield of different grades 
potato tubers. The higher portion of small and 
medium size tubers was observed in TPS C-3 a8 
compared to Kufri Badshah. While, higher proportion 
of large size tuber yield was produced under Kul! 
Badshah than TPS C-3. The higher total tuber yield 
recorded with Kufri Badshah might be due to its highe!
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yielding ability of tuber than TPs 
c. 

petter extracting ability of futrisnis — 1 resul
t of 

the soil. Similar results were recorded b ned from 

Bhatia (1) and Nandekar (2), cd by Khurana and 

Tuber vield of potato was 
siqnifi . 

irrigation. Total tuber yield increased a Teen by 
increase In Irrigation level} up to 1 ra tiles be aa 

during both the years as well as in a E ratio 

(Table 1). It shows that irrigation at 4 mile 

did not show perceptible change 7
 the tub E ratio 

Adequate supply of irrigation water at Flier vale 

imigation maintained proper soil moisture condi . 
right from the time of tuber initiation almost : the 
tuber gets matured, resulted in hi 

: o the 
h 

Samudar Dan and Thind (3). 
er total tuber yield. 

and Chan 
Bhatnagar (4) observed similar results. 

dra and 

irrigation scheduled at lower level pr 
portion of medium size tuber yield. iene poner 
large 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 nitrogenin , 

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 Sayitri (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 meditim and large size tuber 

obtained 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 

yields at all the levefof nitrogen (Table 2). Total t
uber 

yield increased significantly upto 260 kg N/ha in Kufr
i 

Badshah while that of only upto 220 kg N/ha in 
TPS 

C-3 due to its genetic make up in responding to 

fertilizer application. Similar type of positive 

interaction between variety and nitrogen was also re- 

Ported by Kushwah et al. (9). 
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Nitrogen levels 

Response of potato varieties to irrigation and nitrogen le, 

Table 2. Interaction effect of vartetios, nitrogen and irrigation on tuber qrades 

Testers pare Irrigation levels (IW/CPE ratio) 

480 220 260 1.00 1.25 1.50 1.75 
Large size tuber 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 70,37 
CD (0.05) 3.92 4,52 
Medium size tuber yield 
K. Badshah 96.29 115.50 12898 104.29 112.54 119.09 118.45 
TPS C-3 107.70 119.64 122.89 102.31 110.65 125.96 127.05 
CD (0.05) 5.98 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 188.90 220.44 246.99 183.30 212.76 236.05 240.80 
TPS C-3 188.07 21093 214.77 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) 

kgia) 4.00 1.25 150. 1.75 
Large size tuber yield (q/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 (q/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 (q/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 21.52 
CD (0.05) NS 

32
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Significantly higher yield of larae ee 
in Kufri Badshah at all the eee ee ne erved 
medium tuber yield was recorded in TPSC.3 an 

and 1.75 IWIGPE ratio (Table 2). It might be due to the size of the tubers produced utier vari ties ' 
governed by variability. No significant differen owas observed due to interaction effect of irri ation _ variety In producing small tuber and total ebewice 
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Application of 260 kg N/ha at irrigation level 1.50 and 
1.75 IWICPE ratios recorded significantly the highest 

large size tuber yield than rest of the combinations 
except 220 kg N/ha applied with 1.75 IW/CPE ratio 
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efficiency of applied nitrogenous fertilizer might have 
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Yield and quality of potato (Solanum tuberosum L.) as influenceg 
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 ina 

potato-pearlmillet 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. Twen!y 

applying pure inorganic fertilizers only can not ensure four treatment combinations comprised of fou! 

high yields unless sulphur is applied. In Banaskantha treatments of organic manures viz., FYM @ 25 tha 
district (Gujarat), dynamic cultivation of potato-pearl Biogas slurry @ 12.5t ha’, Nadep compost @ 12.51 
millet crop sequence is pre-dominantly observed. ha" and no organic manure; three treatments o! 
Keeping in view, the declining yields, soil degradation inorganic fertilizers viz., 125 per cent, 100 per cen! 
and quality awareness of consumers, this and 75 per cent of RDF (110:220 kg NP ha ') and two 

investigation was undertaken to study the effect of treatments of fertilizers’ sources viz., sulphu! 
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containing fertilizers and « .. 

tested in split split plot designate fertilizers were respeciively, This increase in yield could be attributed 

keeping organic manures in main a ees to the yield contributing parameters viz., number of 

fertilizer in sub plots and soltees of a organi tubers per plant, tuber yield per plant and size of 
sub plots. Potash was applied ne ° tel nizers in sub tubers (Table 1). All yield attributing parameters 

(275 kg/ha) from muriate of eee ORTHOD source showed remarkable increase with the application of 

Potash. Potato ‘Kufri FYM @ 25 t ha' than other organic manurial 
treatments. This might be due to improvernent in the 

Badshal) was sown on 24s! and 17" November i ne Orhi are nthe 
respective years. 

physical, chemical and biological properties of soil with 

Results and discussion the addition of organic manures. Mondal et al. (3) also 
reported that FYM increases fertilizer use efficiency 

Yield and yield attributes of the added nutrients toa considerable extent. These 

Application of or results are also in agreement with those reported by 
PP ganic manures showed significant Krishnamurthy et al. (4). 

variation in total tubers yield (Table 2). Application of organic Manures viz., FYM, BGS and Nadep 
compost enhanced the tuber yield significantly over 
no enganie Paes: Among the organic manures, of 125 per cent of RDF significantly increased the 
FYM @ 25 tha” produced 4.9,10.0 and 41.3 per cent total tubers yield to the tune of 26.49 and 72.00 per 
nighier tuber yield over application of BGS @ 12.5t cent over 100 and 75 per cent of RDF. This increase in 
ha’, NC 12.5 t ha and no organic manure, yield is due to increase in different yield attributes viz., 

Increasing rates of inorganic fertilizers remarkably 

influenced the total tuber yield (Table 2). Application 

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 content 
of tubers ield yield (q ha") pel Sem) 

yield (9) (on dry wt 

perplant —_perplant ‘A’ grade ‘B’ grade ‘C’ grade ~~ pasis) 

Organic manures 

M, (FYM @ 25 t ha”) 4.84 337.31 93.00 126.20 26.46 10.47 
M, (Biogas slurry@ 12.5tha") . 4.68 326.42 87.71 121.46 25.08 10.16 
M, (Nadep compost@ 12.5 tha”) 4.59 318.85 82.46 117.27 23.74 10.09 

M, (No organic manure) 4.03 263.17 98.89 96.40 18.23 9.69 

S.Em + 0.09 3.69 1.42 1.38 1.08 0.05 

C.D. at 5 per cent 0.39 10.96 4.21 4.09 4.85 0.15 

Inorganic fertilizers 

D. (125 per cent of RDF) 5.03 366.84 107.29 139.55 30.53 10.78 

D. (100 per cent of RDF) 4.52 310.95 81.02 115.62 22.68 10.22 

D, (75 per cent of RDF) 4.05 256.52 53.23 90.82 16.92 9.31 

SEm + 0.03 2.75 1.50 4.40 2.30 0.04 

CH). at 6 wer cent 0.09 7.62 4.16 26.78 NS 0.12 

CV pe ope 5.55 7.06 14.89 919 9.14 3.56 
v. V, Def Ce 

ilizers ; Aes ; 

S eutntne caneinrgt 4.65 325.02 87.27 121.81 28.20 10.14 

a ene il 441 297.85 73.76 10885 21.56 10.07 
ial free) 0.03 1.24 0.73 3.67 0.67 0.03 

5 ai : P 4 ~ 

ob ate pencatt 0.07 3.44 2.01 NS NS NS 
5 34 3.90 8.83 6.14 7.07 2.76 

C.V. per cent 
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number of tubers per plant, tubers yield per plant and 

size of tuber (A and B grade) with the application of 

125 per cent of RDF. This increase in yield may be 

due to better 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 a/. (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 ai. (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 potg 

Sulphur involves in the formation
 of chlorophy) that 

enhances photosynthesis. Thus, m
ore photosynthates 

translocate towards potato 
tubers and consequent 

increase the tubers yield. These results are in 
ling 

with the findings of Chettri an
d Thapa (8). 

Protein content 
. 

Application of organic manur
es VIz., FYM, BGS ang 

Nadep conpost had significant effect On protein 

content over no application of organic manure (Table 

1). Among organic manures, FYM @ 2
5 t ha: 

increased protein content to the tune of 3.0, 3.08 ang 

8.0 per cent over BGS @ 12.5 t ha', NC @ 

42.5tha" and without organic manure, respectively 

Organic manures helped in producing hormones and 

vitamins like substances, which have beneficial effects 

on the quality of potato tubers (9). These results 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 (q ha’') Average Net Benefit: 
Treatment cost realization cost ratio 

2002-03 2003.04 ~—s- Pooled = (RS-Na@") ~— (Rs.ha”’) 

Organic manures 

M, (FYM @ 25 tha”) 213.40 277.98 245.66 62,228 79,044 2.27 
M.,, (Biogas slurry @ 12.5 tha") 203.07 265.53 234.30 62,228 72,495 2.16 
M, (Nadep compost @ 12.5tha') 193.59 253.21 223.40 62,228 66,227 2.06 
M, (No organic manure) 144.30 203.43 173.87 55,811 44 164 1.79 

S.Em + 3.04 3.34 2.26 
C.D. at 5 per cent 9.72 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 9.54 

D, (100 per cent of RDF) 188.90 249.68 219.28 60805 8.161 5 
D, (75 per cent of RDF) 131.79 190.78 161.29 58,976 33,766 1.57 
SEm+ 2.89 3.04 2.10 | 7 
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 23 4 Ags A416 

S, (Sulphur free) 174.55 23403 04°29 ai te. 501 
S.Em + 1.02 1.78 102 , 58,996 a: 

C.D. at 5 per cent 2.84 4.92 2 84 

C.V. per cent 3.76 4,92 4.58 
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Protein content in potato tubers incre 

with 125 per cent of RDF over 100 

RDF ante al Magnitude of increase was to the 
tune of 7.4 and 15.8 per cent over 100 j 
of RDF. Nitrogen is 

and chlorophyll ( 

ased significantly 
and 75 per cent of 

and 75 per cent 
ny Hee constituent of protein 
#}. Hence, with j r 

RDF. the rate of nitrogen uptake We dene 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 signifi cant 
influence 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 @ 12.5 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 to 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 of different Treatment combinations for potato (on pooled data basis) 

Treatment Mean Tubs pines Cost of Net realization Benefit : 
combinations ueets yield realization production (Rs. ha-') cost ratio 

(qha-') (Rs. ha-') (Rs. ha-') 

M,D,S, 333.62 1,91,832 67,117 1,24,715 2.86 

M,D,S, 291 53 1 67,630 61,737 105,893 2.72 

M,D,S, 260.69 1 49,897 64,380 85,517 2.33 

M.D, S, 228.16 1,31,192 60,076 71,116 2.18 

M.D,S, 196.06 4,12,735 61,643 51,092 1.83 

M.D,S, 164.06 94,335 58,415 35,920 161 

M,D, S, 315.81 481,591 67,117 414,474 2.70 

M.D.S 279.81 4 60,891 61,737 99,154 2.61 
2 42 

M,D,S 251.68 144,716 64,380 80,336 2.25 

M, D. S, 218.84 425,833 60,076 65,757 2.09 

7 7 a 186.30 4,07,123 61,643 45,480 1.74 

i. 5. eS 153.37 88,188 58,415 29,773 151 

ae 300.36 4.72,707 67,117 1,05,590 2.57 
M,D,S, | 451.248 61,737 89,511 2.45 

M,D,S, 26808 64,380 73,189 214 
Dp. 939.25 4,37,569 ; 

M,D,§, | 422.113 60,076 62,037 2.03 
M,D,S, 212.37 ; 3 600 elcid 42.047 168 

; 480.33 03, a 
M,D,S, 45085 83,404 58,415 24,989 as 

M,D,S. la 60,705 73,868 2.22 
gg 8 04 134,573 , ar 

M,D,S 234. 55,325 60,101 2.09 
ai 500.74 1,15,426 : ' vo 

M.D.S. 3 57,968 40,725 . 
tea Viet 171 64 98,69 45 O44 ia 

M,D.S, Aes 98,705 53,664 ne is 

M, D, S. wt. | 55,231 26,551 | 

‘DS. 142.23 iia om 18,683 1.36 
M, D, S, 102.88 70,656 51,973 a“ 

M,D,S, ee 
2 Rs.6 ing 2003-04 

Rs, 5.5 kg" during 20
02-03, Rs. 6.0 kg! 

during 20 

Selling price of tubers: %v- ~ 
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Scheduling of irrigation in okra under drip and surface 

irrigation system 
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Abstract 

A field experiment Was Carried out during 1998-99 and 1999-2000 at Plasticulture Development Centre, 
Regional research Station, S.D.Agricultural University, Sardarkrushinagar on loamy sand soil to study 
the scheduling of irrigation in okra (Abelmoschus esculentus (L) Moench) under drip and surface 
irrigation system.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 |W/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 

Okra (Abelmoschus esculentus (L) Moench) is an loamy sand soil with pH 7.8, organic carbon 0.22 %, 

important vegetable crop of North Gujarat. Weather available nitrogen 158 kg ha", available phosphorus 

condition, soil type, fertility levels, pre-cultivation 49 kg ha’ ae sped potash oo kg ha The soil 

status etc. influence the response of okra to water. had 85.2 % sand, 7.0% silt, 7.6 % clay, 8.94 % field 

The available moisture storage capacity of the soil of capacity, 2.53 % permanent wilting point and 1.6 

this region is very low and water is one of the critical g/ cc bulk density. 

inputs for the crop production. Hence, the conventional 

method of irrigation to crop is not efficient. Large 
quantity of water (50 to 60 % ) is wasted through 
conveyance, evaporation, field application 

and 

distribution losses (1). Maximizing water use efficiency 

is of prime concern and drip irrigation can play a vital 

role to do so. Drip irrigation is an efficient method 
to 

increase crop yield (2,3). Limited scientific information 

is avaitable on drip irrigation system in okra under this 
situation, Therefore, the present field experiment was 
carried out with a view to find out the most suitable 

and economical method of irrigation in okra. 

Introduction 

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 

4999 and 2000, respectively, with a spacing at 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 4 Lph 
discharge of water. The system was operated at 1.2 

Material and methods kg cm?. presser on alternate day. Surface irrigation 
a was applied as check basin method. Cumulative pan 
summet ; 

The experiment was conducted during & evaporation was taken as the sum of the daily pan 
Seasons of 1998-99 and 4999-2000 at

 Plasticulture 
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evaporation from USWEB Class-
A. Irrigation water was 

measured in surface method by parsh
all flume 

installed in the field channel. F
ertilizer dose of 75 

37. 5kg NPR ha was applied and cumulative 

analysis. Water 
fruit vield was recorded for statistic

al 

use efficiency, water saving and econo
mics were also 

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 to 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 |W/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 Use Efficiency and 
Water Saving 

ver use officiancy (WUE
) was observed 

through drip (14.58 kg ha 

mim!), while minimum (
7.0 kg hamm ')was rec

orded 

with 1.0 IW/CPE. ratio in surface irrigation metho
d 

(Table 1). This indicated tha
t WUE was found higher 

under drip irrigation system than
 surface method, This 

could be described to the min
imum water loss through 

deep percolation, run off and s
oil surface evaporation 

This is in conformity with the findi
ngs of Nair et 

al,(7). The extent of water sav
ing 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 

results are also in the line with the fin
dings of Jadhav 

and Jain (8). 

Maximum wi 

in treatment 0.4 PE i 

Economics 

The highest net profit of Rs. 19430 ha’! was realize
d 

under surface irrigation with 1.0 IW/CPE ratio 

(Table 2). However, drip irrigation at 0.4P EF produce
d 

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 2.17 
D. 0.8 PEF 8430 8328 8379 9.99 24 8.73 
D. 1.0 PEF 8583 8729 8656 8.55 8 13.27 

Surface Method 

S : 0.4 IWICPE 6344 5278 5811 11.07 59 
S.: 0.6 IWICPE 6574 6492 6533 9.13 35 
S,: 0.8 IWICPE 7770 7330 7550 8.32 96 
S,: 1.0 IWICPE 7954 7459 7706 7.00 7 
CD at 5 % 800 1300 700 . 7 ; 
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Table 2. Relative €conomics of 

Scheduling of irrigation in okra 

different irrigation treatment in okra 

in Gujarat. Published by Wat
er Management 

Project, G.A.U. Navsari. pp
.37-38. 
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Sr. i 
No. Particulars Drip method (PEF) _ Surface method 

oo 5 (IW/CPE) 
nee, 4 ! 2 1 Eked cos 0.6 0.8 1.0 0.8 1.0 

2. Variable cost 12400 12400 12400 12400 - - 

3 Total cost 11300 12500 13300 14000 17900 19100 

4 Fruit yield(kg ha‘ ) 23700 24900 ~—«-25700 26400 17900 19100 
5 Total income 7216 1873 8379 8656 7500 7706 

6 Net Profit 36080 39365 41895 43280 37500 38530 

7 Water apply(mm) res coy 880012 OT H00 8 Additional 7 
& _Addiferancat prertOIWICPE(ha) 1.22 065 0.31 0.08 0.20 ; 
10 Total Net Profit 15104 9402 5020 1350 3920 - 

27484 23867 21215 18230 23520 = 

Selling Price : 5.0 Rs/Kg Fruit 
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Response of summer mungbe
an to date of sowing and lev

els 

of fertilizers 
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Main Pulses Research Station, S.D. Agric
ultural University, Sardarkrushinagar 
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Abstract 

nse ot summer mungbean to 
dates of sowing and 

A field experiment was conducted to study the respo 
: - 

levels of fertilizers in split plot design with 
three replications at Main Pulses Research

 Station, AU, 

Sardarkrushinagar. There were 27 treat
ment combinations, comprising three c

itteret ee onto. 26 

assigned in main plots (15" February, 1°‘ March a
nd 15‘ March) and three levels each of nitroge ; 

j j ts. Results revealed 
30 kg N/h d phosphorus (20, 40 and 60 kg P,O, / ha) assigned in sub plo 

Teemartaumnyeeier r wal ecorded when it was sown on 4s‘ March
 as 

that maximum yield of mungbean and net realization was r 
; 

; : ing. The effect of nitrogen on yield was 
not 

compared to early (15 February) and late (15 "" March) sowi act O 

observed in two out of three years as well as in pooled an
alysis. Application of 40 kg P,O, / ha gave 

significantly higher yield over 20 kg P,O, / ha but was at par with 60 kg P,O, / ha. This level also 

registered higher net profit as well as NICER. 

Keywords : Summer mungbean, date of sowing. 

Introduction and 15'"" March) and three Jevels 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 
performance 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 
Ustatekanarethed (Table 1). The crop sown on 1* March recorded 

ethoas ne higher grain yield as compared to crop 
sown 15" Februar th ing 1995 < 

A field experiment was carried out at Main Pulses 1996 but were at le bald ee ay 
eoseare Station, Gujarat Agricultural University, and pooled analysis. The higher yield in is March 
a ous ino ae curing summer seasons sowing may be owing to favourable environment at the 
availabe ie r ° el nt an average 197 kg/ha time of growth, fruiting and maturity. The results 
ot Kaine hie a ied avec phosphorus and confirm the findings of Chovatia et al. (1) and Saini 
sauna Weatned ifs ane ; sel pH 7.1. Twenty and Jaiswal (2). Lower yields in early sowing and late 
slanting dates this nina eee COM pRetng, three sowing might be attributed to the unfavorable 

g dates (Main plot : 15" February, 1° March, temperature during crop season i.e. low temperature 
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Win ABs es > it Pe tye on. February (minimum 8 / ‘SN temper- Z perature at grain filling in 
—— 43.2°C). 

M
N
 

&
 

J (Maximum 40 9- 

Effect of nitrogen 

ncesin grai CS IN gra; bs n pele of Summer mungbean 
US ley j j Els Of nitrogen were significant a fire gation only (Table 1).It can ae eae year and pooled data that the grain yie Wie lever and numerically with ing in the levels of nitrogen respectively. The ES eee _ 002 kg/ha was obtained with application of 30 kg nitrogen/ha in pooled analysis. This isi j i 

nalysis. " eccordance with the finding of Patel 

be seen from the 

0)
 w 

Effect of phosphorus 

Application of phosphorus Significantly increased the 
jieid of summer mungbean in two out of three 
and in pooled analysis (Table 1). The results 

é ed that increased in phosphorus levels upto 60 
xg/ha resulted in corresponding higher yield of 

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 not 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, 4° March 679 1124 1482 > 1096 
D, 45" March 534 1074 1462 1023 

: S. Em + 27.1 76.1 69.1 35.4 
C.D at 5% 109.0 298.0 NS 109.85 
CV (%) 18.1 14.4 12.4 15.5 

Levels of Nitrogen (Kg/ha) 
N. 40 444 884 1407 910 
N’ 20 516 955 1378 948 
N 30 607 947 1457 1003 

d S Em+t 18.1 23.0 28.8 23.6 
C.D at5% 45.0 NS NS NS 
CV (%) 17.5 12.9 10.6 12.8 

osphorus (kg/ha) Levels - E P ( 435 891 1322 883 
. 40 553 951 1457 988 
py 50 562 943 1463 991 

; S Em + 18.1 23.0 28.8 13.6 
CD at 5% 45.0 NS 81.3 37.6 
C.V (%) 17.5 12.9 10.6 12.8 
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Table 2. Eeonomics of the treatments 

Rosporse of summer mungbean to date of sowing 

Treatment Yield Jolal Expenditure Net Net 
(ka/ha) income (Rs./ha) Realization ICBR 

(Rs./ha) (Rs./ha) 

Date of sowing: 

D, 1S" February 742 11130 6930 4200 -- 

0, 18 March 1096 16440 6930 9510 -- 
D. 15" March 1023 15345 6930 8615 -- 

Levels of Nitrogen (Kg/ha) 
N. 10 910 13650 6778 6872 - 
N, 2x0 948 14220 6863 7357 6.20 
N. 40 1003 15045 6948 8097 4.70 

Levels of phosphorus (kg/ha) 
P 20 883 13245 6513 6732 -- 
P. 40 988 14805 6863 7942 2.46 
at 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. 
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Maximizin ; | management enon yield through irrigation and nitrogen 
Strategies under different plant geometry 

J.C.Patel and B. K. Patel 

Abstract 

An experiment was cond 
order to maximize castor yieta i loamy Sand soil of Sardarkrushinagar during 1996-97 and 1997-98 in 
plant geometry. Higher values of rough irrigation and nitrogen management strategies under different 
x 90 cm) but higher total ela yield attributing characters were recorded under wider spacing (120 cm 
population. Irrigation at 12 PER t, castor produced under closer spacing as it miantained double plant 
through drip recorded elimi ‘rough drip produced significantly highest castor yield. Though, 0.8 PEF 
application @ 150 kg / ha the r yield of castor as produced in surface method of irrigation. Nitrogen 
castor was obtained with 50 Ha drip produced significantly the highest castor yield. Similar yield of 
applied as band applicaio id /ha applied through drip as produced at 100 kg N/ha in surface method 
through dilp 4s well as aan astor crop sown at closer spacing ( 90cm x 60cm) and irrigated at 1.2 UPE 
produced maximum yield ; re with 150 kg N/ha (30 kg basal and 120 kg in equal split at monthly interval) 
similar yields as obtained ° castor. Though irrigation at 0.8 PEF and 50 kg N/ha through drip harvested 

nN 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% silt and 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 /.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 |W: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 levels of nitrogen i.e. 50, 100 and 150 kg/ha .The 
responds very well to nitrogen and irrigation experiment was laid out in split plot design with 

management. Water losses through seepage and spacing in main plot, irrigation levels in sub-plot and 
evaporation in surface method are high in arid and nitrogen levels in sub-sub plot with four replications. 

semi-ari inimi se losses and to 
ernie) fein. iO Mies ine Full dose of phosphorus ( 50 kg/ha) and 30 kg N/ha 

were applied as basal in form of DAP and Urea. 
maximize yield, irrigation and nitrogen should be 

provided judiciously through suitable meth
od at 

optimum rate. Crop geometry 
also becomes an 

important factor in crop production under adequate 

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 nutrie In case of check basin method of irrigation, equal 

. quantity of urea according to treatment was applied 

Material and methods as band application at same day. 

te loamy sand soil 

ssearct oat eujara Agricssltral Drip system was laid out in such a way that each 

of Regional Researcn ole mn ring 1996-97 and plant received irrigation water through one dripper 

University, Sardarkrushinagar . organic earbon having 4 LPH discharge rate in 90 cm x 60 cm and 

meee The sor sheepors and high in available 8 LPH in 120 em x 90 cm to apply equal amount of 

iumin aval 

A field experiment was C 
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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 for an 

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 to 

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. Irrigation 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 yieldper weight yield 

(cm) length length branches permain _ plant(g) (g) (kg/ha) 
(cm) (cm) per plant spike 

Plant Geometry (cm) 
90 x 60 75.0 59.8 47.1 4.43 47.9 240 30.702 4354 
120 x 90 64.0 62.6 49.5 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 45.6 5.27 51.2 320 830.141 3959 

1.0 PEF 71.5. 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 = 330.673 4444 

Surface method 

0.8 IW:CPE 62.9 60.4 46.1 5.15 40.4 303 = 29.406 3728 
CD(0.05%) 5.3 NS NS 0.42 a) 16.0 0.501 181 

Nitrogen (kg/ha) 

50 64.9 58.1 45.1 5.3 48.5 285 29.348 3554 
ep 69.4 61.7 48.1 5.7 51.8 328 30.258 4090 

0 ; 74.2 63.8 51.7 5.8 56.0 365 31.202 4527 
CD(0.05%) 4.6 2.4 2.3 0.36 3.0 14 0.434 156 

SXF 19.48 
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Maximizing castor yield through irrigation and nitrogen management 

at 0.8 IW:CPE ratio throu h surface ma 

lower values Of all the yield atauling ere ee _ was at par with 0.8 PEF through drip system oncept yield per plant. Better availability of soil m isture through out the growth period in the root zo under drip method 'S responsible for higher val oc Gee 
attribting characters in castor as com ared to ae method of irrigation. The results palloboreia ihe findings of Patel et al.(2) Significant res ons . irrigation on yield attributes reflected in eget eld Significantly the highest castor yield of 4444 k ie 
was obtained at 1 .2 PEF in drip metrhod that ove 16.1 per cent higher than 0.8 IW:CPE ratio in surf. se 
method. Drip irrigation at 0.8 and 10 PEF pedgesd 3959 and 4096 kg ha" castor yield, respectively 
wherein 0.8 PEF was at par with surface method 
while 1.0 PEF showed its significant superiority over 
surface method by 8.96 per cent on pooled basis. 

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 
400 4440 3946 4193 
150 5051 4267 4656 

Surf ace method _ 
50 34343104. 3269 
400 4027 3532 3779 
450 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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e by crop and weeds in i d nutrient uptak 

Economies @ nt fertilizers and 
chickpea as influenced by differe 

weed management practices 

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

AICRP on Weed Control, B. A. College of Agricult
ure, Anand Agricultural University, Anand - 388

 110 (Gujarat) 

Abstract 

i i | University, Anand 
i i t at College Agronomy Farm, Anand Agricultura \ 

during abi seasons of the years 200 vd 201 study the economics and nutrient uptake by during rabi seasons of the years 2003-04 and 2004-05 to ; 4 

i i i by different fertilizers and weed management practices. 
crop and weeds in chickpea as influenced by Se eee paweraihigher 

The results indicated that uptake of nitrogen, phosphorous and potash bys 

under IC+HW at 20 and 40 DAS and also recorded minimum uptake of nitrogen, phosp
horous and 

potash by weeds. The said treatment also registered the highest additional income 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,: 5 t ha’ FYM, F,: 
1.5 kg hat Mo.and F,: 5 that FYM + 1.5 kg ha™ Mo) 
with five weed management practices (W.,,. fluchloralin 
@ 1.0 kg ha", W,: pendimethalin @ 0.75 kg ha’, W,: 
oxadiargyl @ 0.075 kg ha’, W,: IC+HW at 20 and 40 
DAS and W,: weedy check) were tested in a factorial 

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 
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 S00 L of water/ha as per treatment. After sowing of controlled at critical growth period of crop with weed the seed immediately a light irrigation 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 nitro en through diammonium Material and methods phosphate and urea were applied ai the time of 
An oened , . sowing. In general, weather conditions were favourable a periment was conducted on loamy sand soil of for plant growth and no severe pest and diseases ne Agronomy Farm, B A. College of Agriculture, noticed during both the years of experimentation. The nand Agricultural University, Anand for two package of recommended practices was adopted to ie rabi seasons of the year 2003-04 and maintain the crop. The observations of weed density 004-05. The soil was sandy loam in texture having and their dry matter were taken randomly from 1.0m? 

quadrat from net plot area at 3 spots from each 
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treatment and data were (rans afore thelr statistical an: Isformed tos Quare roo 
Uysis. 

Results and discussion 

Effecton nutrient uptake 

Different fertilizer treatm 
influenced on nutrient upt 
highest N, P and kK uptake 

treatment of 5 t ha: 
significantly higher nitrog 
as compared to treatm 
control. Fertilizer treatm 
influenced on nutrient u 
twice hand weeding and 

,) also recorded 
€n uptake by seed and straw 
ent of 1.5 kg ha Mo and 
€nt did not show significant 
ptake by weeds. Whereas, 
interculturing carried out at 20 and 40 DAS recorded Maximum uptake of N, P 

and K by chickpea seeds and straw closely followed 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 @ 0.75 kg 
ha‘ and application of fluchloralin @ 1.0 kg ha™ both 

were at par with each other, but found significantly 

superior over weedy chack treatment. Significantly the 

lowest nitrogen uptake by chickpea seed was recorded 

under weedy check treatment 

Economics 

The higher additional income over control (Ps. 2454 

ha') with the highest ICBR (1:2.05) and net JCBR 

(1:1.05) was recorded under 5 t 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 |CBR. 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 [CBR value of 1:10.51 
and net CBR 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 

iveammen grains (kg/ha) stover (kg/ha) weeds (kg/ha) 

N P K N P K N P K 

Fertilizers 

F,: Control 30.12 5.06 6.07 7.20 3.59 3.55 3.32 1.89 8.39 

F.: Lot ha'FYM 34.87. 5.83 7.01 790 405 4.02 3.48 1.99 8.94 

F,: 1.5 kg ha’ Mo 30.56 517 6.26 1.23 3.68 3.70 3.37 194 8.77 

F.: Stha" FYM+1.5 kg ha! Mo 35.85 5.88 7.14 8.51 4.11 4.09 3.18 1.98 848 

SEm. + 0.66 0141 013 O17 007 007 015 009 0.38 
C.D. (P=0.05) 1.86 0.32 0.35 0.47 0.19 0.20 NS NS NS 

Weed management practices 
W. : Fluchloralin@ 1.0 kg ha" 37.59 6.24 7.49 8.50 4.24 4.22 3.45 2.00 8.75 

W.: Pendimethalin @ 0.75 kg hat 38.76 644 7.74 9.01 448 4.51 2.66 1.56 6.85 

W Oxadiargyl@ 0.075 kghat 40.11. 6.60 7.93 9.07 4.50 446 2.16 1.18 5.20 

W,: IC+HW at 20 & 40 DAS 40.82 665 816 9.21 459 456 168 0.98 4.29 
WW. - Weedy check 6.96 1.49 1.78 2.16 1.49 1.46 6.88 4.05 18.13 

S Em _ 0.74 013 0.14 0.19 0.08 0.08 0.46 O27 1.23 

C. D (P=0 05) 208 035 0.39 0.52 0.22 0.22 1.79 107 481 

Interaction F X Ww NS NS NS Sig. NS NS ; NS NS NS 

CV. (%) 12.78 13.00 11.96 13.69 11.33 11.70 27.71 2768 28.10 

a
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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 Straw 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 — — 7 

Fi: t.5tha'FYM 1226 1494 21378 9154 12224 2454 1:2.05 1:1.05 

F,: 1.5 kg ha’ Mo 1092 1357. 919094 12481 6631 170 1:0.04 1: -ve 
F. SthatFYM+1.5kgha'Mo 1224 1482 21324 13581 = 7743 2400 -1:0.43 1: -ve 

Weed management practices 
W, :Fluchloralin@ 1.0kgha' 1319-1581. 22047, «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@ 0.075kgha" 1383 1649 24043 8974 15069 18252 1:17.89 1:16.89 
W,: IC+HW at 20 & 40 DAS 1409 168524505 9734-14771 18714 1:10.51 1:09.51 
W,, : Weedy check 0313 0548 5791 7954 _ — aa — 

Selling price of chickpea seed Rs. 15 kg” Selling price of chickpea straw Rs. 02 kg" 
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Phosphorus Managem 
. 

e equence unde nt in pearlmillet-mustard cropping 
t North Gujarat conditions 

-385 506.(Gujarat) 

A field experiment was con 

effect of levels of phosph 
sequence at Main Croppin on frequencies on pearlmillet - mustard cropping 
ts soil of experimental site on Research Station, Gujarat Agricultural University, Sardarkrushinagar. 

indicated that application of phos fate Sand having 21 kg/ha available phosphorus. The results 
higher yields of both the ¢ Pnorus & 60 kg/ha to both the crops each year recorded significantly 

rOPs as compared to lower levels as well as others modes of application. 
These treatments also secured maximum net realization and BCR values. 

Keywords: Pearimillet-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/ P,O,/ ha) as main plot and six phases of its 
phosphorus of both the crops is high. Phosphorus applications (A, -kharif and 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,- alternate year to only kharif, 

in vital 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 kharif and 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 Recommende package of practices were adopted for 

30 per cent. Phosphorus: management In cropping growing both the crops. 

system is differing than single crop. Therefore, it Is Resulls anddiscusston 
prime need to find out the phosphorus requirement for 
pearlmillet- mustard sequence. Keeping 

in view ine 

above facts, present investigation 
was carrle oe 

ander All India Co ordinate’ See potental and The data presented in Table 1 indicated that the grain 
Cropping System to evaluate product Imillet and mustard were significant! . ences. yields of pear g y 
economical viability of different cropp!ng Seq 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 PO. 

/na 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 P,O./ha increased 

Effect of levels of phosphorus 

Material and methods 

A field investigation was carried out In spit Pic" 

design with four replications at SOP piversily 
®search Centre, Gujaral Agricultural are font 

Sardarkrushinagar during six consecutive Y° 
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by 30.0 and 12.6 per cent over 20 and 40 ‘ Paes
 

respectively. Whereas the corresponding va ue
s : 

mustard were 25.8 and 10.4 per cent, respective y. 

The favourable effect of phosphorus fertilization on 

yield might be due to better nutritional environment 

in plants and positive effect on root formation, 

proliferation and their functional activities. These 

results are in conformity with the finding of Kumpawat 

and Rathore (2). 

Effect of phases of phosphorus application 

The results further indicated that the effect of phases 

of phosphorus on yield of pearlmillet and mustard was 

significant in all the year of study as well as in pooled 
results. 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 return 
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 POY 

ha each year along with their recommended doses of 
nitrogen. 
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Phosphoris managementin peardmileb mustard
 Clopplag 

rable 2. Economics of different tre > almMents 
—_—

 = 

Treatments v. oe yield P.M. fodder Gross Cost of Net return BCR 

aKa eee (kg/ha) return cultivation (Ra/ha) 

eee 
Rs/he sii 

qvels of P.O, (kg/ha) shia) Waals) 

p = 20 
o = 40 oes 1576 2758 36161 16376 19785 221 

> = 60 — 1795 3045 41188 = 16680 = 24508 247 

phases of P application 1982 3365 45650 16986 28664 2.69 

-Both crops each yea 
A oly oriaecr cer 1637 2103 3404 48158 ~—17288 =~ 30870 2.78 

* only rabi each year 1476 1699 3160 40161 16680 23481 2.41 

~ zalternate year only khari ie 1839 2990 41535 16680 24855 2.49 

A emotes d naif 12841591 2909 37018 © 16376 «Ss 20643, 2.26 
AL =Alternate year only rabi 1198 1665 2771 37665 16376 21289 2.30 

4 =Alternate year both 

khan and rab 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 (Triticu

m 

4, 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 chlorpyriphos 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 is ' 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 4.5x3.5 m 

and 4x3 m, respectively. All the recommended 

The crop suffers from the attack 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 leaf hopper which were applied with the help of knapsack sprayer 

(Amrasca biguttula biguttula Ishida) and alfalfa and quantity of spray solution was @ 750 lit. per 
weevil (Hypera postica Gyllenhal) are minor pests. hectare. Observations on number of larvae were 
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recorded from one Squar 
are meter area in before 24 hours and 1.3.5 and 7 days at each plot 

The data on larval numb er each spray. 
‘ Er Was Subj nue 

analysis after square root terastanen Statistical 

worked out. 

Results and discussion 

Effectiveness of different conventional insecticides petals te and NPV were evaluated against H, armigera in lucerne cultivated for seed production. 

Effect 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 superio
r in 

controlling pest population over control. The p
lots 

treated with endosulfan 0.07 and quina
lphos 0.05 per 

cent were found to be most e
ffective treatment in 

controlling the larval population. Polytrin
 C 0.044 per 

cent and quinalphos 0.05 per 
cent were at par win 

each other. Polytrin C 0.044, cyperme
thrin at an 

chlorpyriphos 0.05 per cent 
were next e rec ive 

treatments and also at par with 
each other, whereas 

profenophos 0.05 ane oe ng insect other. [ne 

aa oe less e
ffective in controlling the 

larval population. 

Thus. on the basis of pooled data of two sprays, V 
can be concluded that among

 different insecticidal 

treatments, endosulfan 0.07
, quinalphos 0.05, Polytrin 

55 

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. 

Seed yield 

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 (454.17 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, |CBR 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 production 

(Pooled over periods and sprays) 

Number of larvae / sq. meter area Seed-yield 
Treatment Before spray | spray Il spray Pooled (kg/ha) 

Endosulfan 0.07 % 2.708 1.21! 1.19! 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% 2.54 8 1.63% 1.659 1.64° 412.50% 
(5.95) (2.16) (2.22) (2.19) 

Polytrin C 0.044% 2.57? 1.63% 1.58% 1.61° 454.17% 
(6.10) (2.16) (2.00) (2.09) 

Quinalphos 0.05% 2.61? 1.44 ¢ 1.422 1.43! 506.94? 
(6.31) (1.57) (1.52) (1.54) 

Profenophos 0.05% 2.62? 4.92° 1.90° 1.91° 383.33% 

(6.36) (3.19) (3.11) (3.15) 
HaNPV250LU 2.59? 2.14° 2.14° 2.14% 347.22 

(6.21) (4.08) (4.08) (4.08) 
NSKS 5% 2.644 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) 2.672 2.71? 2.84 2.774 205.56¢ 

(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 
C.V. % 10.62 13.99 13.59 13.79 14.82 
Note: 1. Figures in the parentheses are retransformed and those outside are Vx + 0.5 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 [Totalcostof vieiq Gross Net Profit ICBR Net 
of treatments (kg/ha) realization profit over ICBR 

insecti- A g/ha) (Rs/ha) (Rs/ha) control . including 
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 1.5 585 412.50 41250 40665 20109 1:34.37 1:33.37 
Polytrin C 1.5 1320 454.17 45417 44097 23541 1:17.83 1:16.83 
Quinalphos 1.5 780 506.94 50694 49914 29358 1:37.64 1:36.64 
Profenophos 1.5 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 0.750 825 372.22 37222 36397 15841 1:19.20 1:18.20 
Control - : 205.56 20556 : - : - 
(Water Spray) 
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aie = CENL (1:36.64) > chlorpyriphos 0.05 

(1:31.09) > endiosghe, cYPermethrin 0.01 percent 
FS er CONT pe aN 0.07 per cent (1:28.95) > NSKS 
aint 1:18.37 )>Gronim 0.0005 per cent (1 :18.20) olyitin © 0.044 per cent (4 :16.83) > profenophos 
0.05 per cent (1:14.46) > HaNPV 250 LU (1:07.44). Thus, from the view point of NICER jn 
various treatments, the maximum NICBR was aai 4 
in the treatment of quinalphos 0.05 per cent (1 ae 

followed by chlorpyriphos 0.05 per cent (1:33 87) 
Lower NICRR was gained in the treatment of 
profenophos 0.05 per cent (1:14.46) and HaNPV 250 
LU (1:07.44). Thus, the treatment of quinalphos 25 EC 
@ 0.05 per cent at 50% flowering and 50% podding 
stage can be recommended to the farmer as it gave 
weet 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 (Berliner) (GAU TOB 1), 

Heterorhabditis sp. (GAU A02) and Metarrhizium anisopliae var. anisopliae (Metschnikoff) Sorokin (GAU 
Ma) for microbial control of Diamond back moth (Plutella xy/ostella Linn.) and head borer (Helicoverpa. 
armigera (Hub)) on cabbage (Brassica oleracea var. capitata L.). All the treatments were tested in CRD 

with 4 replications in micro plot (1m 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 Bioefficacy of three native insect pathogens 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) B. thuringiensis (GAU avoidable yield loss caused by H. armigera in 
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/ m?, (3) M. anisopliae var. anisopliae last four to five decades (3). In recent past use of (GAU Ma) @ 10° conidia/ m’, (4) Treated check insecticides is being curtailed on vegetable crops due (Endosulfan 35 EC @ 0.07%) and (5) Untreated check to their harmful effects. Hence, control of insects by (control). The cabbage crop variety JAVA was planted biological methods has become today’s prime need. ata distance of 40 x 40 Cm (3 Rows). The laboratory Hence Studies on native insect pathogens viz. reared second instar healthy larvae of DBM and head Bacillus thuringiensis (Berliner) (GAU TOB 1), borer were released @ 10 larvae/ micro plot uniformly Heterorhabditis sp. (GAU A02) and Metarrhizium on the cabbage plants in micro plots located at the anisopliae var. anisopliae (Metschnikoff) Sorokin (GAU Department of Nematology in net house. 

TOB1) @ 10° spore crystal mixture/m? , (2) 
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Insect Pathogens Used for the study 

Bacillus thuringiensis (Berliner) 

A native isolate of By 3 i 

used for the study (Identified by Mirohen Nae 

Cuinine Cofleation (MTCC), Chandi me For maintenance and mass production Wiédia nen: or 

Yeast Extract Mannito} Polymixin - B Agar YEMA (5) 
and Luria Broth- LB (6) 

Entomopathogenic Nematode (EPN) 

Anative isolate of EPN, Heterorhabditis sp. (GAU A02) isolated from tobacco field of nearby village Gamdi 
Tahsil and District-Anand was used for the study. It 
was cultured and mass-produced by /n vivo mass 
production 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
 used asa 

target and test insect for laboratory studies w
hich were 

reared in laboratory. 

Results and discussion
 

After 24 hrs of treatment larval mortality w
as not 

started in all the native isolates treatment. But
, 

Endosulfan being chemical 
insecticide induced pile 

mortality of Pxylostella and
 H.armigera Viz. “ee - 

37.50 per cent, respectivel
y. Bt came into ae iona 

er 

48 hrs of treatment givi
ng 15.0 and 17.90 per c

en 

mortality in P xylostella
 and H. quan ree

ped we Y 

Whereas, Heterorh
abdins Pe A 

es 

; ir action only alter o « days 

expreseee cpectively on path 
the insects tested. 

At" day of treatment there was significant differences 
amongst the treatments. Endosulfan showed 77.59 
and 75.0 per cent larval mortality against P. xylostella 
and H.armigera respectively, On the 5" day Bt showed 
good control of larvae recording more than 50 per cent 
mortality of target insects. Heterorhabditis sp. also 
showed 32.50 and 35.0 per cent mortality, M.anisogliae 
was found relatively less effective arnong all the 
pathogens giving 5.01 and 7.5 mortality but it was 
significantly superior over control. Sarne trend on 
larval mortality as of 5" day was-also recorded on 7", 
9th and 11" day due to different treatments. At 17. 
day all the treatments were found significantly 
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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Effect of different herbici weed des on nutrient uptake by 
Ss ® « « s4* aS well as maize under middle Gujarat conditions 

V. J. Patel, P.N. Upadhyay and R. B. Patel 

AICRP on Wee d Contr rol, B.A. College of Agriculture, Anand Agricultural University, Anand - 388 110 (Gujarat) 

Abstract 

An experiment was Conducted dur 
B. A. College of Agriculture, Ana 
herbicides on nutrient uptake by 

ing Kharif seasons of 2001 and 2002 at the College Agronomy Farm, 
nd Agricultural University, Anand to find out the effect of different 

<evanted' thai = 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 t i 

¢—* vv vente weeds. In general, minimum depletion of nutrients by weeds and higher uptake of 
n pak Ss y 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, Gujarat, 

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 carried out at 20 and 40 DAS 

weeds, non-grassy weeds and-sedge alone was 84.4, and weedy check. All the herbicides were applied as 

31.7 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 supplemented method and forms an integral week of July in both the years. Full dose of phosphorus 

part of the modern crop production. Effective control and half dose of the nitrogen 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 nitrogen was applied at 

provide weed free environment to the crop. Hence, an knee-high stage.The crop received 484 mm rainfall 

experiment was planned to find out the effect of during 2001 and 1110 mm during 2002. In general, weather 

herbicidal mixture on nutrient uptake by weeds as well conditions were favourable for plant growth 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 periodically from the randomly 

selected quadrates (1.0 m’) in each plot. Data on 

density of weeds were subjected to 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: 
respectively, 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 by 
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) 

Dose Nutrient uptake by Nutrient uptake by Nutrient uptake by 
Treatment (kgiha) grains (kg/ha) stover (kg/ha) weeds (kg/ha) 

N P K N P K N P K 

T,: Atrazine 1.00 3118 1425 1929 27.11 11.39 48.59 2.92 1.84 5.41 
T,: Alachlor 1.00 28.96 13.32 18.28 2662 1235 45.55 4.71 3.09 8.44 
T,:Metolachlor 1.00 26.73 12.38 18.48 18.36 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 3020 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 31.12 15.27 50.21 0.21 0.07 0.30 
+ Pendimethalin + 0.25 

T,: Atrazine 0.50 3436 18.58 20.57 27.81 14.19 49.83 1.00 0.43 1.693 
+ Metolachlor + 0.50 

T,: Atrazine 0.50 32.28 13.13 19.52 26.71 1459 41.36 1.46 0.82 2.69 
+ Metribuzin +0,.15 

T,,: Metolachlor 0.50 35.09 16.25 20.94 31.00 14.57 46.57 1.26 0.50 1.74 
+ Metribuzin +0.15 

T,, : Metolachlor 0.50 35.01 14.41 19.97 2792 1446 48.60 1.47 0.60 2.58 
+ Pendimethalin +0.25 

T.,: Alachlor 0.50 31.78 12.15 20.05 26.00 12.23 35.16 2.86 1.50 5.32 
+ Metolachlor + 0.50 

T.,: Alachlor 0.50 37.28 15.72 21.19 3090 14.35 47.92 1.98 0.94 2.91 
+Pendimethalin +0.25 

T.,: Alachlor 0.50 32.32 12.83 19.75 23.09 10.81 43.00 2.98 1.59 4.58 
+ Metribuzin +0.15 

T,,: Weed free 41.4 5: 2 “ (HW at 20 & 40 DAS) 9 18.03 2360 3142 15.70 47.00 0.27 0.13 0.42 

Ta? Weedy check 12.92 8.69 8.80 9.21 5.72 19.73 17.79 10.18 29.06 

CV. (%) eh i 1.05 1.02 0.70 1.27 0.97 0.45 1.69 
oO 5.04 0.29 9.45 
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4.01 5.88 3.04 5.36 13.49 16.83 



Table 2. Effect of herbicidal tres 
c 

Treatments Dose 

Effect of different herbicides on nutrient uptake by weeds 

ments on yields and economics (Mean of two years) 

Grain yield Glover yield Cost 

T Atrazine (kg/ha) — (kg/ha) (key/Ha) benefit ratio 

- aplachior 1.00 3386 6155 251 
T,: Metolachlor ae ace oe vee 
T, :Metribuzin 1.00 3065 5688 2.20 
T,.: Pendimethalin 20 2439 3944 1.75 
T, Atrazine + Alachlor 0 sito 5 ped ates ~~ 
T. Atrazine + Pendimethalin 0.50 + aa sie ee 
T, Atrazine + Metolachlor 0.50 + 0.50 3682 6960 en 
T, : Atrazine + Metribuzin 0.50 + 0.15 es 624s 260 
T,,:Metolachlor + Metribuzin 0.50 +0.15 io on oe 
T., : Metolachlor + Pendimethalin 0.50 + 0.25 3491 6258 252 
T.,:Alachlor + Metolachlor 0.50 + 0.50 3271 6019 2.48 
T,,:Alachlor + Pendimethalin 0.50 + 0.25 "3509 6253 2.68 
T,, :Alachlor + Metribuzin 0.50 +0.15 3240 6014 2.55 
T,,: Weed free (HW at 20 & 40 DAS) . 3658 6355 2.66 
T,, : Weedy check 1947 3471 1.87 

S.Em.+ 62.83 56.85 a 

C. D. (P=0.05) 177 160 = 
C.V. (%) 12.85 10.22 = 

Salas (3) also observed higher uptake of N, P and K 
by maize under application of atrazine + 

metolachlorthan than unweeded control. In weedy 
check treatment, crop utilized only 12.92, 8.69 and 

8.80 kg NPK/ha, respectively. This might be due to 

acute crop-weed competition for mineral nutrition, 

which resulted from maximum total weed population. 

N, P and K uptake by stover 

Differences due to different treatments with r
espect to 

uptake of nutrients by stover were 
found to be 

significant. The results showed that
 all the herbicidal 

and twice hand weeding treatment 
recorded maximum 

uptake of N, P and K by stover a
s compared to weedy 

check. Crop under twice hand 
weeding treatment 

utilized 31.42, 15.70 and 47.00
 kg N, P and K kg per 

hectare, respectively, which 
was higher than weedy 

check. Sangwan ef al. (2) also reported that 

conventional method for weed 
control in maize proved 

superior and recorded maxi
mum uptake of nitrogen 

by stover. Maximum uptake o
f nitrogen, phosphorous 

and potash was observed 
under treatments of 

herbicidal mixtures aS weed 
free condition provided 

luxurious growth of crop, wh
ich directly leads to 
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increase in nutrient uptake by stover. Under weedy 

check, crop utilized only 9.21, 5.72 and 19.73 kg N, P 

and K per hectare, respectively. 

N, P and K uptake by weeds 

The differences in the total losses of nutrients by weeds 

were more a function of the total biomass production 
by these weeds under any particular treatment. Weed 

control treatments lowered the quantum of N, P and K 
drain by weeds in comparison to weedy check 
treatment. Weeds removed 17.79, 10.18 and 29.06 

kg N, P and K per hectare, respectively which was 

the highest in weedy check and the lowest nutrient 

drain of 0.21, 0.07 and 0.30 kg N, P and K /ha by 

weeds under pre-emergence application of atrazine + 

pendimethalin followed by twice hand weeding, 

atrazine + alachlor and atrazine with metolachlor. 

These results are in accordance with the results of 

Sreenivas and Satyanarayana (4) who noted the 

highest uptake of nitrogen by weeds under weedy 

check treatment. Thus, it can be concluded that use 

of herbicidal mixtures helps in minimizing nutrient drain 

by weeds leading to improvement in the nutrition of 

crop and enhancement in the crop yield.
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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 on reproductive tr 

heen Ree etaer Project during 2004-2006. The least squares means for age at first oestrus 
respectivel ‘in ! and Sirohi goats were 13.59 + 0.07, 13.27 + 0.26 and 14.06 + 0.29 months, 
sosanaih y. general, the oestrus cycle was observed to occur around 20 days. The least squares 

: s or 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 40.12, 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. 

aits of 925 goats belonging to Mehsana, Kutchi and Sirohi breeds 

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), Kutchi (43) and Sirohi (199) goats, maintained 

example to adjust under the extreme and harsh almost exclusively on grazing/browsing land, were 

environment where feed and fodder resources are collected form 60 villages randomly selected in the 

restricted in quantity and quality, and regular Banaskantha, Patan and Mehsana districts of North 

phenomenon of erratic rainfall accompanied with Gujarat under ICAR-NBAGR network project during 

scarcity of water and drought compel goat keepers to 2004-05. The traits studied were age at first oestrus 
mmer. Despite such variable and (months), oestrus cycle duration (days), oestrus 

ring su i i migrate during he goats contribute significantly to duration (hours), age at first mating (months), age at 
harsh conditions, t the livelihood of goat owners through milk, meat and first kidding (months) kidding interval (days) and 
e liveli input system prevalent in the area. gestation period (days). The information was collected 

manure under low !np through a developed questionnaire and also by 

. ic traits related to reproduction play an direct observations in farmer's flocks by regular visits 
The econom ie in production efficiency, but the of supervisors and enumerators in the network project. 

elie nn reproductive traits of goats in North The data were analysed by least squares analysis of 
infor 7 
Guiarat is very scanty and the gene

tic potential of variance (1) 

i ble germplasm remains unexploited.
 The present 

. 

st a ‘eerafare has been planned to study the Results and discussion 

vot sguclive information of goal bre
eds in North Gujarat 

thde field conditions in farmer's flocks. The least squares means along with their standard 
under field C 
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Table 1. Least squares means of reproductive traits 

Traits 

in different breeds of goats 

Breed 

Mehsana 

Age at first oestrus (months) 

Oestrus cycle duration (days) 

Oestrus duration (hours) 

Age at first mating (months) 

Age at first kidding (months) 

Service penod* (days) 

Kidding interval” (days) 

Gestation period (days) 

13.59 + 0.07(683) 
20.18 + 0.12(678) 
42.36 + 0.42(682) 
15.23 + 0.14 (674) 
20.32 + 0.12(651) 
180.81 + 2.14(610) 
322.27 + 1.77(598) 
150.94 + 0.95(645) 

Kutchi Sirohi 

13.27 + 0.26 (43) 14.06 +0.291199 

20.69 + 0.20(43) 20.50 + 0.11(32) 

40.37 + 1.81 (43) 44.03 + 9.03 (32) 

15.32 + 0.27(43) 16.06 + 0.30/32 

20.41 + 0.28(41) 21.12 £0.29 (32 

172.94 + 6.69(35) 160.83 + 5.72(32) 

315.63 + 5.74(35) 304.26 + 4.56(30) 

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 

AFO, 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 

16.06 + 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, 20.41 + 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 (K1).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 KI in Marwari goats. However, Mishra et al. (7) 

reported lower estimates for SP and KI 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 Sirohi goats respectively. These finding 

fairly agree with the reports of Anonymous (5) for large 
size goat breeds and Mishra et a/. (7) for Barbari goats 

The overall results revealed that there was no 

significant difference between Mehsana and kutchi 

breeds for majority of reproductive traits studied 

However, Sirohi goats excelled in their SP and HI over 

the other two breeds under farmer's flock in North 

Gujarat.
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Abstract 

Estradiol 178 concentrations increased in follicular fluid of goa ee eO8e saan Ritecn 
= : found in smallest (6.99 = ¥. . F (P< 0.05, r = 0.96). The lowest concentration was fo tration also increased with 

anovulatory follicle (53.00 + 3.01ng/ml). Similarly progesterone concen 

development of follicle but the differences were non-significant up to pre ovulatory singe. HE. ely 

higher levels of progesterone with significant difference were noticed in pre ovula oe ae fy 

5. 87ng/ml) and anovulatory (728.00 + 33.52ng/ml) follicles. Testosterone levels decrease ; ay 
ee 

as the development of the follicle advanced showings negative correlation (P < 0.05; r= a 
testosterone level was found in smallest follicle (5.68 + 0.50ng/ml) and lowest was In pre ovulatory 

follicle (0.55 + 0.03ng/ml). Ratio of estradiol 17B to progesterone decreased while ratio of estradiol! 17B 

to testosterone increased with development of follicle, reflecting their importance with regards to 

follicle development and maturation. 

Keywords : Estradiol 178, Progesterone, 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 178 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 
inhibition of atresia of antral follicle. Testosterone serves 

as precursor for estradiol 173 (2). 

described by Kubasic et a/. (4). 

Statistical analysis was carried out using two ways 
Randomized Block Design as per standard 
Statistical procedures. 

Material and methods Results and discussion 

The differences in the levels of estradiol 17{ 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 e¢ 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 

Experimental 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 with that reported by Edwards (8). collected for each category. Follicular fluid samples 
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Levels of estradio} 7 
el z 7 s ) significant correlation 1am deve” follicle (r=0.96)., Such { 

d positive and vi ey copmental Slages of _ 
YPpes o correlati 5 ate : } repel pang Kulkarni e¢ al. (7), Zeiton (9) ue cinelat C Laalen aval and Nayeem (11) in buffaloes THe it Grease estradiol-17 4 in developing follicle is to Increase response of aa llicle te gonadotropins for inducing proliferati differentiation of both theca and granulose cells rN 

The reduced level of Estradiol 172 
could be due to large Number of a 
membrane granulose cells of follicles as su ted by Polta et al (13). Increased number of LH recentors and higher aromatase activity in granulose cells and availability of androgen as substrate from theca cells 
might have played role in formation of maximum 
estradiol 178 levels in preovulatory and anovulatory follicles. Similar to estradiol 17B, progesterone also 
showed 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 et al. (17) in 

sheep; Fortune and Hansal (5) in cows and Eissa (18) 
in buffalo. 

in small follicle 

Significant levels of progesterone in preovulatory and 

anovulatory follicles are due to the basic fact that 

3(-hydroxysteroid-dehydrogenase, a key enzyme in 

steroid biosynthesis is acquired by membrane 

granulosa, which coincides with luteinisation of these 

calls leading to higher production (19). Ratio of 
estradiol 17(} 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 

et al. (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 
et al. (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 178 
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 17B to testosterone increased as 
the size of the follicle increased. Palta et a/. (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 178. 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 

Medium Large Hormones Small 

(2-3 mm) (> 3-5 mm) (>5 mm) Pregvulatony Anovulatory 

Estradiol 17P 8.95+0.89" 19.3041.41°  25.40+1 .60° 32.40+0.78° 53.00+3.01° 

Progesterone 3.98+0.40" 8.40+40.357 16.1541.05*  128.50+5.87"  —- 728.00+33.52¢ 

Testosterone 5.68£0.50° 1.27+0.13? 0.68+0.07° 0.55+0.03° 0.80+0.09% 

Ratio. E: P 2.66° 2.35° 1,58° 5 0.26 0.078 

Ratio. E:T 1.67° 16.36" 40.39° 59.719 69.512 

Ratio. P:T 0.63" 6.87" 26.08" 228.07" 982.42° 

Note : Figures with same superscript do not differ withi
n the row. 
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development and maturation of follicle and 

oocyte,ovulation and luteinisation of cells under 

influence of gonadotropins. 
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Abstract 

Inportance of the ; : 
in different salinity lone ee in aquaculture is described in this paper. Hatching efficiency of the cysts 
Cyst of Artemia could hater S Studied and described in this paper in salinity range of 15 ppt to 20 ppt. 

2 ppt salinity was seen Withi oe from purely fresh water to 35 ppt salinity. Total mortality of nauplii in 
(total survival). Maxim In ‘5 hrs. Mortality 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 : Artemia 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 ef 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 of Artemia 
aquaculture in india is in a stage of momentum. For cysts. They have also described the culture of Artemia 

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. 
i.e. seeds are required. These are produced in 
hatcheries in almost all maritime states of India. The The earlier studies mentioned above did not reveal 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 z0ea-! to mysis-ll| 
ion of cysts have become an 

bulls aad procucton d stages of economioally important peraeid shrimps. 
essential aspect in coastal aquaculture (Finfish and

 

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

Artemia cyst in varying hydrological conditions. Cysts fj uaculture as an 
Artemia is widely used by aq were collected from saltpans of Okhamandal area. 
excellent food sources for the fish a

nd crustanceans. 

i iti ilable for the 
| instances, it is the only food av

aila 

ei cmie of cultured species
. Artemia as food Material and methods 

en gs rowth as survival for 

showed higher See eehanes) and prawn than Glass jars of 4 lit. capacity were disinfected prior to 

larvae of Milk fish ( ‘ficial diets introduction of water with varying salinities. Eight jars 
other live feed or artificia containing water having 2 ppt to 5 ppt salinity and so 

act-<tt the hatching of Artemia on up to 35 ppt salinity with a difference of 5 salinity 

The effect of SY aby ‘Coleman otal (1). Dwivedi except 1 and 2" (where it was 3) were arranged 

ethesnee t mass culture of brine shrimp serially on the table, with aeration and fluorescent 
et al. (2) Saree enawenaln parent pools at Bombay. lights. Previously weighed and counted cysts of 

under contr . was in between 30 to 75 % by Artemia, 1 gm in each jars were introduced. Water 
The salinity range trate of crude common salt. temperature, pH were recorded through mercury 
adding filtered conc

en 
field studies on an Indian strain of the thermometer and pH meter (digital), respectively. 

Laboratory and 
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Table 1. Hatching in different salinity in Artemia cyst 

Salinity Experiment pH Water Live Unhatched Mortality 
(Ppt) Temp. Hatched Cyst (%) 

(°C) Nauplius (%) 

5 1" 7.00 28 50 10.00 90.00 60.00 
ond 7.00 28.50 10.20 89.60 61.00 

30 7.00 28.50 11.50 88.50 59.00 

Average 7.00 28.50 10.57 89.43 60.00 
5 qs 7.50 28.50 29.50 70.50 NIL 

2nd 7.50 28.50 57.20 42.80 NIL 
3K 7.50 28.00 28.90 71.10 NIL 
Average 7.50 28.33 38.53 61.47 NIL 

10 qs 7.50 27.50 50.80 49.20 NIL 

an 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 1s 7.00 29.50 60.40 39.60 NIL 

2nd 8.00 26.50 84.30 15.70 NIL 
ae 8.00 27.50 52.50 47.50 NIL 
Average 7.60 27.83 65.73 34.27 NIL 

20 qs 7.00 29.50 80.60 19.40 NIL 
oe 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 1s! 7.00 28.50 85.10 14.90 NIL 
2nd 7.00 27.50 86.60 13.40 NIL 
30 8.00 27.50 80.30 19.70 NIL 
Average 7.33 27.83 84.00 16.00 NIL 

30 {st 7.50 — 28.50 80.40 19.60 NIL 
2nd 7.00 27.50 47.80 52.20 NIL 
31 8.00 28.00 54.50 45.50 NIL 
Average 7.50 28.00 60.90 39.10 NIL 

35 4s! 7.00 28.50 55.50 44.50 NIL 
gr 8.00 27.50 88.20 11.80 NIL 
39 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, Hatchi rying salinities are . atching percentage of cysts in varying respectively. shown in Table 1. It was observed that hatching 

percentage increased from 2 ppt salinity to 15 ppt _ . . _ 
Salinity, steady in 15 ppt to 20 ppt and again increased At 2 ppt salinity most of the nauplius died within 1.9 
in 25 ppt. Hatching efficiency above 25 ppt did not ae ere esne mortality of hatched out nauplii in5 
increase. Minimum and maximum hatching efficiency y to 35 ppt salinity. 
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As maximum Natchin fe) 
salinity (PH-7.3 and 276 ee 
need to prepare jess fe) ae 
Artemia cysts. It helps 

©ccurrs at 25 ppt 

€rature) there is no 
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Abstract 

The personal characteristics of the students determine their attitud 

regarding the personal characteristics of the veterinar
y students in 

age of the students was 21 years with a majority of them being either 

family. Majority of the students belonged to the upper 
caste, had a goo 

unmarried. The level of participation in extracurricular activit
ies was foun 

Keywords : Personal characteristics, attitude, veterinary students. 

veterinary 

dheria 

hinagar-385 506 (Guj
arat) 

e towards education. Six variables 

Gujarat were studied. The average 

the first or second born child in the 

d academic record and were 

d to be very low. 

Table 1.Variables and Measurement technique. 

Measurement Technique 

Introduction 

India is basically an agrarian country with majority of Ne Name of the 

its population based in the rural areas. The students : 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 

veterinary College in Gujarat. 
4. Academic 

Methodology achievement 

In order to determine the kind of prospective students 5 

taking to veterinary science as a Career a study was Participation 

made about the personal characteristics. of the mn waite 

enrolling students at the two veterinary colleges in curricular 
Gujarat state. Data were collected by direct aeivities 

questionnaire from 284 students of the B V.Sc. &A.H. 

degree Course during the academic year 1991-92. For 
measurement of the selected variables the following 6 Nur 

nber of 
techniques were used. 

real brothers 
and Sisters 
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Chronological age of respondent 

Ordinal position by birth of the 

respondent 

Scoring procedure developmen! 

(SC, ST, Nomadic tribe. 
Denotified -NT, Other backward 

and non - reserved were allotted 

scores of 1.2,3,4,5 and 6 respec 

tively) 
Percentage of marks obtained !" 

B.V.Sc.& AH. degree course 
examination in the concerned 

semester. 

Scoring procedure developed: 

(Participation and prize winnels 

were awarded score 1 and 2 

respectively. Total of these will De 

participation score of extra 

Curricular activities) 

Actual number of real brothe 
and 

Sisters, 

—
—
—
—
—
—
—
—
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Results and discussion 

The data on the Person 
students were analyze 

Age 
Students enrolled were 
of the students was 24 ye (54.57 %o) of students we 
yeats. 

al char 
dandis pre 

above 17 

Birth order 

acletistics of the 
sented in Table 2 

and the average a ge ars. The maximum number 
rein the age group of 20-22 

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 (2), 

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 

able 2 shows that about ane 
were first and second born 
percent, respectively) 
of the students nu 

Qual number of students 
c ( hildren (18.52 and 27.82 
‘Combined forming more than half 
mber, 24.65 percent and 19.00 

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. 

Table 2. Distribution of respondents according to their personal characteristics 

No 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 1° 81 28.52 

209 79 27.82 

3 54 19.01 

4" and above 70 24.65 

Mean Score: 2.56 

oe Caste: 
Non reserved 257 90.50 

Other backward 10 3.52 

Denotified 00 0.00 

Nomedic tribe 04 1.41 

Schedule tribe Q2 0.70 

Schedule caste 11 3.87 

Mean Score: 5.7 
7 

4 Marital status: Married 62 21.83 

‘ Unmarried 222 78.17 

Pass class (4.5 to 5.99) 132 46.48 

5. Academic achievemen' Second wees (6.0 to 6,89) 429 45,42 
First class (6.9 to 7.39) 23 8.10 

Distinction (7.4 and above) 00 0.00 

Averag” grade FO ular Lowparticipation(upto 3 score) 
254 89.44 

6. Participation " Mediumparticipation(4 to 6score) 24 8.45 

activities Highparticipation (6 & and above score) 6 2.11 

q IG 

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 

Itcan be observed from the table 2 that merely half of 
the respondent (48.48 percent) were in pass class 
(4.5 to 5.99 O.G.PA.) categories, while proportion of 
respondents in second class (6.0 to 6.89 O.G.P.A.) 

and first class (6.0 to 7.3 O.G.PA.) 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 
Gujarati 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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Personal characteristics of studen; 

em education in the veterinary facult, 

he students being overloaded with stug 
n work leaving them with very les 

rticipate in other activities. Also th, 

e students belong to rural ares 

and that they are still in the learning process wit! 

regard to various games due 
to which they may shy 

away from active participation till they reach the 

senior level at Coll
ege. 

semester syst
 

which leads to t 

and examinatio
 

leisure time to p
a 

fact that majorit
y of th 

Conclusion 

From the above findings, it can be concluded that 

majority of the respondent's were from higher caste. 

having good academic achievement 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 Agricultural University. 
M. Sc. (Agri.) Thesis. Gujarat Agricultural 
University, Sardarkrushinagar. 



GAU Res. 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 $.V. Kaid 
Directorate of Extens; Nsion Education, $.p. Agricultural University, Sardarkrushinagar-385 506 (Gujarat) 

Abstract 

The stud +46 districts having te know the existing employment pattern of the farmers of the North Gujarat. 

each district and three Willacce area under arid climate were selected purposively. Two talukas from 
selected randomly. Th 4 ages from each taluka were selected purposively. Total 120 respondents were 

thelr own farm oni . io 4 ata revealed that maximum (85.00 %) farmers were getting employment from 

mexdieany Faun y for half year. Animal Husbandry was the other source of employment through which 
ers were earning their livelihood. Their employment through other than farm work was 

very limited. 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 . 

common phenomena which results in instability. The The details regarding the period of employment 

farmers generally cultivate only monsoon season. 
For available to the farmers from various sources 

is 

remaining period, they depend on other depicted in the subsequent tables. 
ties. The present study was 

employment-oriented act
iv! ep 

| 

therefore ptanned with speci
fic objectives. (1) To know 

Peron of employment oma
vurtiarm 

the period of employment available to the farmers The data in respect of employment available to the 

during the year, (2) To study the existing employment farmers on their own farm during a year are presented 

pattern of the farmers with resp
ect to agriculture and in Table 1. 

ions 2 3) To study the relationship cupations and (3) | 
Chik? OESUP socio-economic, ; ersonal between selected per I, a 
communication and psychological 

characteristics of 

the farmers and their existing employment 
pattern, 

iT
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Table 1. Distribution of the respondent families accord 

ing to their period of employment on own fan 

Sr.No. Working days/yeal Number Per cent 

j Up to 90 days 40 33,33 

2 94 to 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 getting 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. 

Table 3. Distribution of the respondents according tr 
‘ J 

period of employment on other than farm work 

Sr. No. Working days/year Number Per cert 

1. Not getting work 80 «BHAT 

2. Upto 90 days 49 27.5) 

3: More than 90 days 7 5 a3 

Total 120 100.00 

Table 3 indicate that opportunity for getting 

employment through other than farm work was ver, 

limited. Two- thirds respondents could not get any wort 

On the other hand, 27.50 per cent of them were 

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 

Sr.No. Working days/year Number Per cent their period of employmentin animal husbandry. 

1. cee en a a Sr.No. Working days/year Number Per cent 
not necessary 

2. Up to 90 days 51 42.50 1. Up to 90 days 21 17.5 
3. 91 to 180 days 18 15.00 2. 91-180 days 63 52:5 
4. More than 180 days 10 8.33 3. More than 180 days 36 30.0 

TOTAL 120 100.00 Total 120 100.0 

It 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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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 tor 
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.



Table 5. Distribution of the reg 
their period of 6 *Spondents according to Mployment in w " ater shed work, Sr. No, Working d AYS/year 

Numbe 
1. Not getting work i 
2. Up to 90 days e 66.67 
3. ore than 90 da 25.83 ys 

Total 09 7.50 
120 100.00 

Watershed work was j 
Table 5 

P to 90 days, whereas 7.50 per 
€ employed for above 90 days. 
6.67 per cent respondents could 

mployment from watershed work 

cent respondents wer 
ltwas observed that 6 
notgetanye 

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 7 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 

the respondents (56.67%) had the
 

he period of 91 to 180 days duri
ng 

by 21 67 per cent employed 
for the 

days during a yeal. On the 
other 

loyed for more 
83 per cent farmers 

were emp 

Te dae Very few /.é. 5.83 per c
ent were found 

getting employme
nt up to 90 days. 

More than half at 
employment for t 

the year followed 

period of 181-270 

n 
Existing Employment 

Patter. 

t pattern refers to the 
working numbers 

ae workable members 
in different kinds 

‘-k {9 earn the money during 
a year. 

regard Is presented 
in Table 7. 

Employmen 

in days by all tf 

and types of 
work = 

The informati
on!) this 
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Table 7, Distribution of the respondent families 
according to their employment pattern. 

Sr.No. Working days/year Number — Percent 

1. Low (Up to 50 score) 62 51.66 
2. Medium (51-75 score) 47 39.17 
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. It is 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. Wariables Correlation 
No. coefficient 

| Personal 

X, Age -0.112 
X, Education 0.518** 

Il Socio-economic 
X, Family type 0.091 
X, Family size 0.099 

X, Occupation 0.131 
X, Land holding 0.346** 
X, _ Irrigation facility 0.082 

X, Herd size 0.242* 
X, Material possession 0.127 

Ill © Communication 

X, Extent of use 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 

Itcan 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 variables 

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 
rela- 

tionship with employment pattern.
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Abstract 

Looking to the production scenario of the country, potato will be the important crop to satisfy the food 
requirement in the coming days. Though, potato cultivation requires higher capital investment, 
monetary output is uncertain due to the fluctuating wholesale price index. It is alsoa highly 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 entrepreneurial 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. To assess 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 Guilford 
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 State which 
other entrepreneurs and farmers. However, very few accounts for 80 per cent of total otato roduction of 
researches have been conducted in the past on the state therefore, it was purposively cracied. The 
potato growers to know their entrepreneurial behaviour. multi-stage random sampling technique was used fo! 
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the selection of Aistriets 
Banaskantha and Gane stp 

» talukag and Villages 
largest area unde; pola Oar districts having the 
selected. A total of six lokaeare on Purposively 
covered at ean 8S ANd 18 villages 

based on Grune 0! Sample was ie elgg 

universe, A field aan Overall Modernization in the 
basic method fo . wey by personal contact tt 
sp oO! PlMary and raw data c akin used. A special interview sched ala coll 

collecting the data. The dee ule w 
personal interview with 270 res 

action was 
4s designed for 

4 were collected by 
pondents, 

In order to Measure the entrepreneurial behavi the potato growers, the scale so coneitucted was applied to the 270 respondents. In order to calculate the entrepreneurial behaviour index for each respondent each scale item was 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 (EBl) 
was calculated by using the following formula. 

cpl 2 Score obtained forthe indicator X Scale value of the indicator 
x 100 

& Maximum score for the indicator X Scale value of the 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 workedout and 
potato 

growers were grouped into low, medium 
and high 

category levels of adoption using + S.D. 
from mean. 

Correlation of coefficient wa
s used to measure 

relationship between the 
extent of adoption of 

recommeded potato 
production technology 

and 

entrepreneurial behaviour
 of the potato growers. 

Results and dis
cussion 

Entrepreneurial beha
viour of the potato gr

owers 

i easure 

A special constructed scale
 was State wow ue 

the entrepreneurial
 behaviour O oral schaviath 

From the scale vue o
nt jent and on the 

; ac calculated {or each resp
onde Mies 

nex vahal the respo
ndents were grouped into

 three 

asis al, Bd 

categories of EB
I. 
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The distribution of respondents on the basis of their 
antrepreneurial behaviour is presented in Table 1. 

Table 1. Distribution of the respondents by their 
entrepreneurial behaviour index 

Slo, Category Frequency roe 

1. Low (upto61.41 EBL) Lp) 18,52 
2. Medium 176 65 56 

(61. 15 to 72. 82 EBI) 
3. High (Above 72.82 EBI) 44 15.92 

X=66-98 S.D.=5.84 CV. (%) =8.72. 

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 _— scoreof 

EBI 

1. Low 45 16.67 62.65 
(upto 52.30A.Q.) 

2. Medium 161 59.63 66.91 
(52.31 to 74.04 A.Q.) 

3. High 64 23.70 70.20 
(Above 74.04 A.Q.) 
Total 270 100.00 66.98% 

* Mean of E.B.1. X = 63.17, S.D.= 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.1.) 

while potato growers with high category of adoption 
quotient had high level of entrepreneurship (70.20 mean 
E.B.1.). 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 
nave 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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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) 

Correlation Sr. Consequent variable el 

No coefficient 'r’ 

. value 

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. All 

the identified components of entrepreneurial 

behaviour are Jeading 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 Stabilit a : 
(1968) and Freeman ana ba dal models proposed by Eberhart and Russell (1966), Perkins and Jinks 
of nine peartmillet genot ins (1971) were compared empirically for their efficiency using yield data 
in Gujarat. Considerin 1. tested over five different locations raised in summer season for two years 
freedom associated wit, veg ranking pattern of genotypes based on stability parameters, degree of 
in estimation, the Ebetliariannen. information used in estimating stability parameters and simplicity 

oe Russ ili i varieties tested over Sphee anditine ell model was recommended for stability analysis of genotypes/ 

Key words : Stability models, regression,correlation, pearlmillet. 

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 was 5m. x 1.8m. and the same was 5 m. x 2.4 m. for 

evaluate the phenotypic stability of genotypes. remaining four environments. Thus net plot size 
comprised four rows each of 5.0 m, length. Due to 

The literature on use of stability concept for different sizes of plot at Sardarkrushinagar as 
comparing genotypes of different crops is available in aes to laa rial io me ae on ae 

plenty. But literature on comparison of stability Peiiciical ananets- 0 kg/ha and subjected to 

analysis models based on genotype tested under 
ysis. 

aryi ondition is very scanty (9,10). Varying environmental c 
Statistical methods 

The present study aims to compar
e some stability 

n jels empirically using grain yield data of Analysis of variance was followed for year-wise and 
analysis moc i { pear millet (Pennisetum glaucum pooled over both the years. Further stability analysis 

nine eee a re and time in Gujarat. was carried out as per Eberhart and Russell model 

L.) tested over space (ER), Perkins and Jinks model (PJ) and Freeman 

and Perkins model (FP) to estimate stability 
Material and methods parameters. In ER model three stability parameters 

) 26 (G 3 formance (Y) regression of mea
n 

illet ge 25 viz., GHB 526 (G,), viz., Mean pet . 

The nine pearlmillet Oe te.) GHB 558 (G,), GHB performance on environmental index (b*) and me
an 

ene Bae Cries Clip 573 (G,) G
HB 577 square deviation from regression [ Sy, ] for every geno- 

559 (G,), GHB 9 3,), G Of. i) 
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type were estimated. In PJ model also three stability 

parameters viz., mean performance ( Y, ), regression 

of Genotype x Environment (G x E) interaction on 

environmental index ( |}, ) and mean square deviation 

, = PP) . —2(E) 
from regression | Sa ]were estimated (Note: Sui and 
—2(P) 

S,, have the same values]. In case of FP model 

mean performance ( Y, ), regression coefficient (b") 

and mean square deviation from regression [ val 

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 

models. 

Results and discussion 

The variable effect of genotype (G), environment (E) 

ane G x E interaction on grain yield was significant in 

individual year (Y) analysis, while in pooled analysis 

vy Yx E, ¥ x G and G x E interactions were 

significant. The later showed non-significant influence 

of E, Gand Y x GxF interaction. Results clearly 

indicated differential response 
of genotype in differen 

environments and also seasonal variation. The 

presence of G x E interaction is creating prob
lems jn 

ordering and relative ranking of genotype
s and alsy 

causing difficulties in demonstrating significan; 

superiority of any genotype. Such situation impo
sed 

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,*, B, and bf 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. 

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 154037.40. 

G, 4606 1.143 0.143 1.091 -7677.33 84352.17 

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. 

Vv = XE} 

Y b& B, Sai 

bé 0.6082 

f3 0.6082 1.0000** 

bi 0.6934* 0.9415** 0.9415** 

g -0.1194 -0.6085 -0.6085 -0.4655 

S27" 0.3478 -0.2363 -0.2363 -0.3193 0.3812 

Legend: * Significant at 0.05 probability tevel ** Significant at 0.01 probability level 
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ranking pattern for bE and 

Table 2). Since band pare relaney co Mten simple correlation between these t 
the same indicating th WO parameters is at 
were identical. The ; both models 

(r=1,00 

However, cent per ce iati 
in ranking pattern. In ER moatonwas hehahast shee Coefficient (1 .4 43) while itwas with G. in model (1.111 ). The lowest regression coefficie t value was observed with G, in ER model (0 81. and in FP model (0.761 ). None of the genotype possessed significant deviati 

under FP model i.e. §%) = 9 lon from regression 
di : . 

In PJ model a regression of G x E interaction on 
environmental 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 bas
ed on 

respon-siveness (b*) in FP model was not si
milar to 

that of ER and PJ models. This deviation 
in ranking 

pattern was due to the fact that 
b® and B, were 

estimated using information of all re
plications, ices 

ay Ble) 

b® was based on few replicat
ions. Similarly S,; 

and Ss were obtained. The variat
ion in sample 

licati imates causing 
lications) affected the estimates 

Se ve ttern of genotypes in ER a
nd 

iation in ranking pa 

FP oiecele very specifically with refe
rence to 

estimates of both the models (Table 2). Any estimate 
based on full set of data is more 

reliable and precise 

than that with partial
 data set. 

itis, therefore, conc
luded that ER model

 be used for 

stability analysis for ge
notyoes tested over le

d oi 

time. Luthra and Sin
gh (8), Lin and Them

peer aiend 

Prajapati et al. (10) 
also recommended 

ER mode 
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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 

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 research errors g
eri 

Agricultural University on six pulse crops indicated that out of 906 experiments, 20.86 6, 24.06 % and 

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 revealed 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 experimental 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 reduce 

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 
six important 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.V. ° -Y. % Of experiments) following and 
not follow é ae ving assumptions of normality 

and both alongwith 't' values | 

Assump- —_ Results tous ave {! 

tion eM ments * value 

Normality Normal } é 717 16.87 5.50* 

Adaitivily Non-normal 189 
Additivity 688 “ony 

Non-additivity 218 23.05 nm 

Normality Following both 54 and | Groupe} 6 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 n
on- 

normality (22.17 %). The results thus showe
d that the 

assumption of normality influenced CV.
 % (precision) 

of the field experiments. The average 
C.V. % Was fe- 

duced (efficiency of experiments 
increased) by about 

93.91 per cent by following the a
ssumption of normal- 

ity. 

Effect of additivity 

The experiments we
re classified (Table 

1) into two 

groups /.e. additivity
 and non-additivity o

n the basis of 

additivity test as d
escribed by Tukey

 (7). It was ob- 

served that sizable 
number of experime

nts (24.06 per 

cent) had viola
ted the basic assum

ption of 

additivity. The average C.V. %
 of the experiments 

show- 

ing non-additivity 
was significantly 

higher (23.05) tha
n 

that of showing a
dditivity (16.37). 

This results indica
ted 

that C.V. % can
 be reduced b

y about 28.98 
per cent 

by satisfying the 
basic assumption 

of additivity. 

The results thus 
showed that the 

7 assump- 

tion of additivity 
influenced C.V. 

% (precision) of
 the 

field experiments. 
Joint effect of no

rmality and addit
iv- 

ity. 

The joint effect 
of both these 

assumptions /.
e. Nor 

mality and add
itivity on 

C.V. % was a
lso 

studied (Table 1
) by classifying 

all the 906 experim
ents 

into two groups, 
viz., those exper

iments satisfyin
g both 

the assumptions 
aS group-1 (546)-a

nd group-2 (47) 

wherein both th
e assumptions 

were not satisfied.
 It 

was observed 
mat only 60.2

6 per cent 
of the total 

experiments (9
06) have follow

ed both the a
ssumptions 

of ANOVA. 
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The experiments whe
rein both the assump

tions were 

satisfied (group-1) prod
uced lower CNV. % (15.

35) than 

experiments not s
atisfying poth the

 assumptions 

(27.89). The C.V. %
 was reduced by ab

out 44.96 per 

cent by satisfying p
oth the basic assum

ptions /.e. 

normality and additi
vity underlying ANO

VA. It was also 

observed that the g
roup-2 produced hi

gh C.V. per 

cent (27.89) than t
hat of either non-no

rmality (22.17) 

or non-additivity (2
3.05). Contradictor

y 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 stud

y revealed 

that the basic a
ssumptions /.é. normality and 

additivity significantl
y influenced C.V. % 

(precision) of 

the experiments. In 
order to ensure bett

er precision 

(low C.V. %) of exper
imental results, data

 need to be 

tested for the basi
c assumptions bef

ore employing 

analysis of variance
 procedure. if requi

red, the data 

be transformed to app
ropriate scale before

 employing 

ANOVA to reduce 
CV. % and thereb

y increasing 

precision as well a
s validity of the ex

perimental 

results. 
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Optimum plot size for field experiment in irrig
ated chickpea 

(Cicer arietinum, Linn.) 

B. H. Prajapati, R. M. Chauhan, S.B.S. Tikka, G. K. Chaudhary and J. M. Loria 

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

Abstract 

Uniformity trial on irrigated chickpea crop was conducted at Main Pulses Research Station, Gujarat 

Agricultural University, Sardarkrushinagar to find out optimum size and shape of plot, number of 

replications and land use efficiency for the same. Three methods viz. (i) Maximum curvature method 

(ii) Fair-field Smith’s variance law and (iii) Comparable variance method were used for this 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 N-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 rows with 20m. length. One basic unit was taken as 

2 rows of 1 m. length. There were 400 basic units per 
Efficient planning of field experiments depends on’ block and in all 1600 units under trial. The dimensions 

various factors of which suitable size and shape of of the smallest basic unit were 1 m. length and 0.60 
plot is one, which varies with the crop. Each m. width (0.60 m ). Border area were excluded from 

experimental site has an inherent soil variability, which each side of experimental plot. The grain yield for each 

could be assessed through uniformity trial. The study basic unit was recorded separately. The different sized 
of such variation helps in proper choice of size and plots of size 1, 2, 4, 5, 8, 10, 16, 20, 25, 40 and 50 

shape of plots and blocks, experimental design and units were formed by combining the adjacent units 
number of replications. Such studies based on both length wise as well as width wise. The coefficient 
uniformity trials were undertaken with various legume of variation (C.V. %) for each such arrangement was 

crops like pigeonpea (1, 2), mungbean (3), black gram calculated independently. 
(4) and gram (5) under Indian conditions. 

Results and discussion 
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. 

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, (4m. X 2.4 m.) could be considered as optimum 
plot size, which is just beyond the point of maximum 

curvature. 

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 total 
area of about 0.5 hactare. Each block consisted of 40 
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Table 1. C.V. % 

No. of 

DOU Utyit. SO lor grain Yield of chickpea 
Combinations 

a Units CV. % for Different Blocks Average Average | a : CV. % for CM % for l 1X1 is— ‘om ow Block plot Size 
: ae, 29 79 bas 25.37 26.31 29.52 28.49 sag! 24.98 iain 22.81 25.41 26.86 2X2 29 75 27.61 21.32 21.18 23.17 21.89 . 1X4 20.44 22.80 18.53 21.44 21.37 § 5X4 22-75 23.44 19.55 18.70 20.53 

1X5 17.44 26.72 20.50 19.60 22.40 20,35 8 4x9 ‘ray 18.74 20.01 17.06 18.31 2X4 : 18.48 16.06 17.44 17.44 17.02 10 10X14 Hee 18.56 15.83. 16.31 16.60 
5X2 ise oe 17.05 14.40 18.12 15.92 
2X5 13 46 ; 14 16.06 16.52 16.48 
1X10 13.48 3.87 16.80 14.77 14.65 16 4X4 10.46 15.93 15.16 13.11 14.42 20 10X2 be ie 13.12 12.97 13.08 13.08 
5X4 ‘pai oe, 13.56 13.21 13.87 12.77 

4x5 10.11 40.94 ee aa 12.06 - ne. Oe 11.94 12.99 11.96 11.95 
40 aK 09 Ba eile 15.00 11.41 11.16 11.16 

. : 12.08 07.76 10.53 10.17 10X4 08.69 14.02 11.92 10.14 11.19 
4X10 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 

VK 121m Table 2.The results indicated that per unit decrease 
in C.V.% decreased with the increase in plot size. 

\ M The highest per unit decrease in C.V. % was also 
observed upto 16 units plot. Therefore, 16 units plot 
size could be taken optimum plot size for chickpea. 

20m Beyond 16 unit plot size, the decrease in C.V. % was 
not proportional to the amount of land use. 

E 
Mm IV The well known Smith (6) equation Y = ax” was fitted 

between plot variance and plot size for different sized. 
40m The fitted equation was Y = 48.6 X °85 with R?= 64.35. 

Main Pulses Research Station, The value of ‘b’ indicating existence of correlation 
Location GAU.,S.K.Nagar between neighbouring plots. The Smith's method just . ICCC-4 serves as guide line only. 
Crop Variety 40 m. X 24 m. = 960 m? 

Total Area 20m x 12m. = 240m? From the estimates of average C.V. % (Table 2), the 
Block Area ahee minimum number of replications and area required 
Spacing ‘mn, X 0.60m. = 0.60m? for 5 % S.Em for different plot size were calculated 
Basic Unit Area” 4 a0 and are given in Table 3, The number of replications 
No. of Basic Unit required for a given level of accuracy decrease with 
er Block 

Tota Basic Units 1600 
increase in the plot size, which indicates greater



Table 2. Per unit decrease in C.V.% for grain yield of 
chickpea 

Optimum plot size for field e
xp eriment in irrigated chickpea 

Table 3. Number of replications and land use 

efficiency for grain yield
 of chickpea 

Relati Plot Average Difference Peru unit Plot Average Numer 7 wired id ee Size in CV. % inC.V.% decrease in Size in C.V.% of Rep I- seq ivy 
Units CV. % Units canis ciency 
1 37.35 - - 5 33.0 100.00 2 28.19 9.16 9.16 De °° Bs 384 «85.94 4 21.89 6.30 8.15 2 28. ; ‘0 76 45.6 72.37 5 20.35 1.54 1.54 a. oe 16 «80. 48.0—«68.75 8 17.02 3183 111 er 1 ~=—-88.s«52B «2.50 
10 15.92 1.10 0.55 10 45.92 10 100 60.0 55.00 
16 13.08 2.84 0.47 16 13.08 6 9 57.6 57.29 
20 12.77 0.31 0.08 20 12.77 6 120 72.0 45.83 
25 11.16 1.61 0.32 25 11.16 5 125 750 44.00 
40 10.17 0.99 0.07 40 10.17 4 160 96.0 34.38 
50 9.08 1.09 0.11 16 9.08 3 150 900 3667 

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 
efficiency is very high with small plot size but 
practical difficulties arise when experiment is 
conducted with small plot size. Therefore, such size 
of plot should be considered more efficient with lesser 
number of replications. As plot size increase, the 
number of replications and the relative land use 
efficiency decrease up to 16 units. Thereafter the 
decrease was not proportionate to the amount of land 
added for the plot. Thus 6 replications could be 
considered minimum number of replications at 5 % 
S.E. level of accuracy. 

Thus the results leads to the conclusion that 16 unit 
plot size i.e. 4 m. length and 8 rows width (4 m. X 2.4 
m. = 9.6 m?) could be considered optimum plot size 
with 6 minimum replications for 5 % SE level of 

accuracy for chickpea crop raised under irrigated 

conditions when grown” east-west at 
Sardarkrushinagar. 
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Experimental plot size and shape based on data 
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Agric. Sci. 55 : 538-543. 
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Short Communication Screeni 'Ng of clusterbean genotypes against bacterial 
leaf blight 

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

Main Pulses Res : 
€arch Station, S. D. Agricultural University, Sardarkrushinagar-385 506 (Gujarat) 

Bacterial leaf blight 
Cyamopsidis) is an j 
of clusterbean [Cya 
The disease 

(Xanthomonas axonopodis pv. 
Mportant wide spread disease 

7 MOpsis tetragonoloba (L.)Taub.]. 
a potential constraj production were the crop is grown qn rainy season. Under epiphytotic condition, BLB alone is found to be responsible for reduction in yield by 50 to 

66.73 per cent. For the resistance breeding programme, 
information on nature and magnitude of genetic 
variability for disease resistance is of great importance. 

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 11 

10.1-20% Susceptible 44 

>20 % Highly susceptible 30 

i 

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, 
GAUG-0107, GAUG-0108. 
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also on periphery of the experimental plot. The 

disease intensity of BLB was recorded using 0 to 5 

scale (0 = Immune, 1 =1-10 %, 2 = 10.1 -25 %, 3 = 
25.1 - 50 %, 4= 5U.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 : 

Sum of numerical ratings 
= X 

Highest rating x total no. 

of leaves observed 

Disease 
intensity (%) 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 

(O= 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 

92 

i.e. resistant (< 10%), susce
ptible (10-20%) and highly

 

susceptible (> 20%). The resul
ts showed that eleven 

genotypes viz., GAUG 0001
, GAUG 0003, GAUG 

9915, GAUG 0010, GAUG 0011, HG
S 884, GAUG 

0206, RGC 870, RGC1002
, CAZG 97 and GAUG 

9406 showed resistant r
eaction incidence, while

 44 

genotypes were susceptib
le and 30 genotypes were

 

highly susceptible again
st Bacterial Leaf Blight 

(Table 1). Gupta et al. (2) a
lso reported a number of 

genotypes resistant agai
nst Bacterial leaf blight 

utilizing infector row techniqu
e. 
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Short Communication Validi : ldity period for groundnut (GG-2) under 
ambient conditions 

K.V.B . uhecha, K.K, Dhedhi, G. J. Parsana and C. J. Dangaria 
Main Millet Res €arch Station, Junagadh Agricultural University, Jamnagar-361 006 (Gujarat) 

Ageing is a natural, irreve 
in seed deterioration wh 
and vigour during Storag 
and vigour leads to red 
optimal survival, poor pe 
and ultimately reductio 

rsible phenomenon resulting 
ich leads to loss of viability 
e. The loss of seed viability 
Uction in germination, sub- 
rformance of surviving, plants 
nin 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. 

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 weather 
data like 

room tempature, relative humidity, 
rainfall and rainy 

days were recorded during 
the entire experimental 

period (Appendix 1). 

The results obtained d
uring two years (Table 

"» 

indicated that ground
nut GG-2 seed she

e 

germination percentag
e above seed certi vcal

lon 

standard (>70%) up to six 
months of pipe ope ; 

As storage period increase
d beyond six mons Seed 

germination decreased
 during both the years

. e seed 

ination was tested in 
laboratory as well as 

in fie 

endition from the s
tart of seed storage 

under 

ambient conditions
 in both the years. 

e was more in laborator
y than 

hich is obvious. Hence, there 

lidity period of groundnut 

Germination percentag 
that of field cond

ition w 

is a need to rev
ise the va 

93 

(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 

(Three months interval) 

3 6 9 

months months months 

Character 

Initial 

Germination (%) 98.00 

Moisture content (%) 4.98 

Field emergence (%) 96.00 

99.50 

4.93 

95.50 

95.50 

4.29 

81.50 

53.00 

5.97 
10.50 

Experiment year : 2000-01 

Storage period 

Character (Two months interval) 

2 4 6 8 
Initial 

months months months months 

97.00 91.00 81.00 78.00 
4.96 496 5.06 5.18 

86.00 87.00 81.00 72.00 

62.00 
5.12 

59.00 

Germination (%) 

Moisture content (%) 

Field emergence (%) 
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Appendix-1 
Weather 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 25 22 60 60 . 

50 25 21 58 60 - : 
51 22 20 59 55 : “ 
92 25 20 61 60 - : 

January-98 22 19 58 60 7 - 

2 25 24 65 57 7 - 

3 22 19 53 45 > - 

4 22 18 54 48 - - 
5 25 20 60 58 : - 

7 26 23 54 52 = - 

8 25 22 72 54 - - 
9 26 22 77 50 = = 

March-98 10 27 25 63 49 _ 7 

11 29 25 62 53 - - 

12 31 28 56 43 - - 
13 33 29 53 43 = - 

April-98 14 35 30 64 48 - : 
15 33 29 59 A “ - 
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 71 58 = s 

26 33 31 74 70 71.0 1 
July-98 27 31 28 88 83 23.3 2 

28 31 30 82 71 0.8 - 

29 32 29 79 68 E . 

30 32 30 78 69 1.0 . 
31 32 30 80 74 14.4 2 

August-98 32 32 30 80 79 4.0 { 

33 32 29 78 77 = - 

34 34 30 75 71 “ = 

35 31 29 80 77 27.0 2 

September-98 36 32 29 73 68 . . 

37 32 29 77 71 = - 

38 31 28 83 77 57.0 3 

39 32 29 82 Of 20.0 1 

October-98 40 34 30 79 72 : - 

A1 36 31 73 62 75 { 
42 30 27 81 73 96.0 2 
43 32 27 75 70 - - 

44 31 27 70 62 - . 

November-98 45 31 27 63 63 . - 

46 29 24 57 47 . = 

47 27 Z3 56 53 . < 

48 27 21 97 52 - = 

Cont... 
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Validity period for groundnut (GG-2) 

Weather Data (Room Temperature Rel ative humidity < air ’ 

Month Std Ne Humidity and Rainfalt during experimental period) 

_ Temperatur °C - 
week Maxi RH % Rainfall Rainy 

April-2000 14 Mini. Maxi. Mini. (mm) days 

33 28 : 
15 34 64 35 

16 33 28 67 44 

17 3A 29 71 49 : 

18 29 29 73 53 . 

May-2000 19 29 72 58 . 

20 25 30 68 53 . 

4 = 30 68 55 ; ; 

25 36 31 69 55 ; 
35 

June-2000 23 ac - 2 ee 8.5 1 

ns 35 32 64 56 - ‘ 

oe 35 32 66 55 . 
34 32 68 60 : . 

duly 20G 27 31 30 80 78 215.5 5 

28 31 30 84 79 169.0 3 

29 31 29 86 78 6.0 1 

30 32 30 79 67 - = 

31 32 30 78 67 - : 

August-2000 32 32 30 1a 72 30.5 1 

33 30 28 85 79 32.5 1 

34 32 29 83 78 7.0 1 

35 31 29 82 76 0.5 - 

September-2000 36 "34 29 79 73 0.5 ; 

37 31 29 77 69 - 

38 32 29 76 66 - = 

se 38 32 68 ie ; : 
: 40 35 32 

- ; 

October-2000 a a 30 69 52 . 

34 30 68 48 - - 

42 
. 

33 30 73 53 
43 

, 

32 29 56 43 . 
44 . . - 

31 30 70 65 

November-2000 45 20 28 64 54 : : 

46 
58 . - 

27 24 be 
ay 18 23 49 51 - = 

December-2000 a e 23 49 50 - ° 

51 _ 30 58 55 : 

52 a 20 51 50 = 

1 8 52 : - 

January-2001 2 22 19 2 45 

23 19 ; . 
3 2 49 53 44 

4 z ‘6 49 41 - 
5 22 
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Integrated we 
ed management 

in summer soybe
,, 

[Glycine max (L.) M
errill.] 

Ss hort Comm),, | 

‘10h 

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

C.P. College ol Agr
iculture, s 

cs shows that produ
ctivity a 

soybean crop in India (917 kg ha
'') and Gujarat 6 ; 

ka ha") is far low as compared to th
e world aver ig 

(1921 kg ha’!). A large number of weed
 species 

infest the crop during its growth and
 resulting decline 

in the productivity from 27 to 71
 per cent (1). 

Unavailability of adequate labourers durin
g weeding 

peaks and difficulty in the use of mechan
ical weeders 

create problems for effective control of wee
ds. 

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 aqueous 
solution @ 600 litres ha”. 

Weed intensity 

The dominating weeds in crop were Desmostachya 
bipinnata L., Cynodon dactylon (L.) Pers. Echinochloacolonum Link., Sorghum halepens as grassy weeds ; Euphorbia geniculata L., Digera arvensis (L.) Forsk., Physalis minima L., Phyllanthus maderaspatensis L., Trianthema portulacastrum Convolvulus arvensis as broad leaf weeds and Cyperus rotundus |. ag sedges 

The maximum weed intensity w: 
” Sily was rec unweeded control at 30,60 and 90 DA orded under 

harvest. The lowest weed dowel 
nsity was ; 7 

) oe 

Agricultural University, Sardarkrushinagar -385 506 (g 
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Ujarat) 

pre sowing. Chemical and mechanica| weed ; 
methods when applied in combination reduced.” 

infestation significantly than both the method vee 

alone (Table-1). These treatments having lower sed 

intensity consequently produced Significantly 
lone 

weed biomass than unweeded Control. These fingin 
are in conformity with the results reported ‘ 
Padmavathi et a/. (2) and Nandurkar et a/ (3). The 
highest weed control efficiency was recorded at 60 
DAS (89.0 per cent) and at harvest (84.6 per cent) 
with the application of fluchloralin @ 1.0 kg ha" with 
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 contro| 

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’ wilh 
hoeing followed by HW at 30 DAS and were at pat 
with pendimethalin @ 1.0 kg ha” with hoeing ak by HW but significantly superior to rest . i treatments (Table 2). Similarly, grain and straw a Were significantly higher under these treatments t t0 
rest of the treatments. This can be attributed on 
the low weed dry weight, which offered less compe 
for light, nutrient, moisture, space and all “ al 
resulted in better growth consequently hig : of 
(Table 2). Above results corroborates the nna 
Padmavathi et al, (2) and Nimje (4): 

Economics 

mn pel Net realization over control as well as net eee’ 
'upee invested was affected by all rong the 
management treatments (Table 2): Alt
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Table 1. Effect of weed m 

Sk 
No. Treatment 

Fluchloralin 1.5 kg ha" 

pre-sowing 

a
o
 

Fluchloralin 1.0 kg ha" 
pre-sowing 

Pendimethalin 1.5 kg ha’ 
pre-emergence 

. Pendimethalin 1 .o kg ha* 
pre-emergence 

T, Alachlor 2.0 kg ha 
pre-emergence 

T,  Alachlor 1.5kg ha"? 

pre-emergence 

T, Oxyfluorfen 0.25 kg ha" 

pre-emergence 

T, Oxyfluorfen 0.20 kg ha” 

pre-emergence 

T. Fluchloralin 1.0 kg ha’ 

pre-sowing + Hoeing and 

hand weeding at 30 DAS 

T. Pendimethalin 1.0 kg ha” 

anagemen r 
: _ (on Weed intensity, weed biomass and weed control efficiency of soybean 

_ Weed intensity (Plants m?) 
30. 60 

Weed biomass (qm m7) 

pre -mergence + Hoeing and 
(15.67) (26.00) 

hand weeding at 30 DAS 

T.. Alachlor 1 .5 kg ha‘ pre- 

emergence + Hoeing 
and 

hand weeding at 30 
DAS 

T.. Oxyfluorfen 0.20 kg h
a” 

pre-emergence 
+ Hoeing 

and hand weedin
g at 30 DAS 

T.. Hoeing followed b
y hand 

~ weeding at 30 
DAS 

T, Unweeded c
ontrol 

CD at 5% 

“Figures in pare 

ane 90 A 30.~—-60———«*90 At 
S DAS DAS harvest DAS DAS DAS _ harvest 

(kg ha ') 

oe 6.38 427 453 44 168 26.0 290.9 
(10.67) (40.00) (17.33) (19.67) 

3.91 652 457 485 49 214 28.1 300.4 
(14.67) (41.67) (20,00) (22.67) 

358 640 419 416 52 19.0 26.2 292.0 
(12.00) (40.33) (16.67) (16.33) 

409 659 429 468 51 219 301 3304 
(16.00) (42.67) (17.67) (21.00) 

362 655 478 496 60 22.8 300 3409 
(12.33) (42.00) (22.00) (23.67) 

420 682 461 514 61 247 343 360.2 

(16.67) (45.67) (20.33) (25.67) 

344 643 446 458 70 21.5 310 3302 

(11.33) (40.67) (19.00) (20.00) 

416 665 441 500 63 234 345 3806 

(16.33) (43.33) (18.67) (24.00) 

399 480 3.33 348 48 820 15.0 180.8 

(15.00) (22.33) (10.33) (11.33) 

407 5.19 3.16 345 52 980 19.8 220.3 
(9.33) (11.00) 

420 5.79 338 367 57 13.9 250 290.9 

(16.67) (32.67) (10.67) (12.67) 

418 575 348 355 62 181 280 310.7 

(16.67) (32.33) (11.33) (12.00) 

587 739 593 628 304 37.2 43.2 480.3 

(33.67) (53.67) (34.33) (38.67) 

699 836 746 7.39 35.8 74.8 108 1170 

(48.00) (69.00) (54.67) (53.67) 

086 0.84 086 O77 275 6.46 6.18 60.65 

WCE (%) 

90 At 

DAS harvest 

71.8 

74.6 

70.7 

69.5 

67.0 

68.7 

89.0 

86.9 

81.4 

75.8 

50.3 

14.3 

75.0 

71.8 

70.9 

69.2 

13 

67.5_ 

84.6 

81.8 

75.1 

73.5 

59.0 

ntheses are actual
 weed population 
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Integrated weed management in summer soybean 

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

ne Treatment Plant Bran Pods Seeds Seed — Straw Net Net Net 

, height’ ches plant! plant! yield yield realiza-—realiza-—_ return 

(cm) plant ! (kg ha') (kg ha‘) — tion tion over per 

(Rs ha') control rupee 

(Rs ha') invested 

T, Fluchloralin 1.5 kg ha’? 73.6 3.4 33.8 2.27 993 1,595 3,057 2,563 0.98 

pre-sowing 

T, Fluchloralin 1.0 kg ha"! 72.7 3.3 30.9 2.25 931 1,377 = 3,272 2,778 1.76 
pre-sowing 

T, Pendimethalin 1.5 kg ha" 73.5 3.4 31.4 9 2.22 987 1,410 3,469 2,976 1.44 
pre-emergence 

T, Pendimethalin 1.0 kg ha" 70.9 3.1 27.5 2.20 852 1,265 2,322 1,828 1.18 
pre-emergence 

T, Alachlor 2.0 kg ha’ 70.8 3.3 26.7 ~—-2..24 840 1,235 2,350 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 1,732 1.66 
pre-emergence 

T, Oxyfluorfen 0.25 kg ha" 70.9 Bel 28.3 2.20 881 1,350 2,202 1,708 0.83 

pre-emergence 

T, Oxyfluorfen 0.20 kg ha" 70.6 3.0 26.1 2.15 834 1,209 1,994 1,500 0.91 

pre-emergence 

T, Fluchloralin 1.0 kg ha" 76.4 4.0 39.0 2.52 1,271 1,906 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 2.40 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 33.9 2.31 1,005 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 33:/ 2.29 993 1,543 3,446 2,952 1.34 

pre-emergencetHoeing and 

hand weeding at 30 DAS 

T., Hoeing followed by hand 66.7 3.3 22.7 2.11 685 1,037 1,248 754 1.37 

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 5.0 0.19 141 193 . - > 

*Figures in parentheses are actual weed population 
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erent treatments (Rs. 6,955 ha") over the 
oe 5,660 ha’') and net return per rupee rveston 3. A nremaximum under application of fluchloralin @1 0 ha as pre sowing with hoeing and HW at 30 DAS ralowed by pendimethalin @ 1.0 kg ha" as pre 
amergence with hoeing and HW at 30 DAS The net ratuin per rupee invested (0.83) was the minimum when 
oxyflurofen @ 0.25 kg ha" used alone. 
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Short Communication 

Growth and yield of pearl millet hybrids as influenced 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 pear! 

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,: 22" 

March) and three hybrids (V,: MH-169; V, : GHB- 235 
and V,, : GHB-316) were tried in split plot ‘design 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 
kg/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 
kg/ha, respec tively. All the recommended packages of 

practices were followed and the crop was harvested at 

maturity. 

Growth and yield attributes 

Plant height increased with delayed sowing while total 

number of tillers, dry matter accumulation per plant 

, 

100 

and LAI 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, but in 

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 as 

harvest index were recorded for 2“ March sowing, but 

these values were at par with 20" February sowing:
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This increase in grain and Str 

22M March sowins ver 20" February, 12" March and is mainly attributed vey his increase in yield 
parameters yis eC to the higher values of yield 

Sn effective tillers per plant, length and sore n “7 head, number of grains and grain weight ea 
d weight (Table 1). 

as well as 1000-see 
NS responsible for reduction in 

AW yields due to Dr March 
20 and 49 per centand 5, 

The possible reaso 

Table 1. Growth and 

yields under advanced and delayed sowing were 
lemperature, rainfall and wind velocity. 20" February 
Sowing produced lower yields due to lower 
temperature 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 LAi Total Effec. Length Diameter Number Grain 1000- 
height accum- (70 tillers/ tive ofear of ear of weight grain 

at ulation at DAS) plant. tillers) head head grains/ (g)/ear weight 
Maturity — Maturity plant (cm) (cm) ear head (g) 
(cm)  (g plant”) head 

Dates of sowing 

D,: 20" February 151.5 63.99 488 534 253 21.36 196 1460 988 7.06 
D,: 2"° March 172.2 67.29 4.98 5.50 2.62 22.07 2.05 1562 10.66 7.24 
D.: 12" March 187.4 57.61 4.63 4.83 2.35 19.97 1.80 1288 8.56 6.72 
D,:22" March 203.2 50.98 4.37 3.90 2.29 18.54 1.74 1081 7.57 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 4.39 2.24 20.50 1.70 1205 9.10 7.02 

V;; GHB-235 178.2 58.00 443 5.28 2.92 20.95 1.79 1349 8.29 6.83 

V_.: GHB-316 187.0 67.06 5.40 5.00 2.58 20.02 2.18 1489 10.12 6.79 

CD (P=0.05) 11.3 490 0.31 018 0.17 NS 0.10 97 0.99 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. 

Harvest aT ield Cost of Net 
Treatments shal lean index (%) production realization NetBCR 

(Rs. ha-') (Rs. ha-') 

Dates of . ve 4621 9408 33.00 14060 13897 0.99 
Dy ” ” 4891 9866 33.21 14060 15524 1.10 
Oe 4080 8866 31.56 14060 10684 0.76 
ae Maven 3273 7648 29.94 14060 5736 O41 

CD(P=0.05) 404 920 a 
Hybrids 3870 7957 35.53 14060 9357 0.67 
V,: MH-169 4151 8780 31.95 14060 11048 0.79 
Vi CHE. 4628 10103 31.30 14060 13933 0.99 
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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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Influn ili 
| 

ce of fertility and sulphur levels on yield 
lucerne (Medicago sativa L.) 

Short Communication 

and quality of 

A. C. Sadhu, P.c. Patel, M. R. Patel and J. P-Yadavendra 

ForageR . 
9& Research Project, Anand Agricultural University, Anand-388 110 (Gujarat) 

conducted durin 
Sting tis to 1996-97 at Forage feeadh 

ith 5 an on sandy leam soil. The experimental 
soll had pH 8.1, available nirogen 219.5-227.4 kg/ha 

foie end avedapee kg/ha, potassium 247 9-268.0 ; lable sulphur 24.0 pom.T 
comprised of three f ppm.The treatments | ertility levels (20:50:50; 15:37.5:37.5 and 10 :25: 25 kg N. P,O, 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 

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. 

S through gypsum were applied at the time of sowing 

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 (q/ha) Dry matter yield (q/ha) Crude protein yield (q/ha) 

Trealment “7994-1995- 1996- 5.44 1994 1995- 1996- p04, 1904 1995 1996- 7 
95 9 97 9 96 97 95 9 97 

Fertility levels 

(NPK, Kg/ha) 
20:50:50 671 581 ««482,—~=ié<“‘ TB O1289 «(1244 «2929 «115.4 23.44 26.51 20.61 23.52 

15-375.37.5 663 579 501 581 1303 1248 971 1174 23.54 27.69 22.08 24.41 

10:25:25 656 «594. 493~=*t«*B1:SC« 127.9 125.8 94.8 116.2 23.52 27.91 21.45 24.29 

Sema 4112 8 6 22 25 14 1.2 . _ . . 

ae ee NS NS NS NS. NS. NS 40 NS - 7 . 

Sulphur levels 

(S, Kg/ha) 
9 565 672 491 «—«4873.«128.2 121.4 «95.3 118.0 23.65 20.01 21.92 24.03 

a 560 572 «-496-«=««876. 129.7 123.0 95.4 116.0 23.46 26.91 21.30 23.89 

°° 51 588 «488««579 120.0 125.4 93.9 16.1 23.84 27.52 20.90 24.09 

40 577 605 493.«892. «129.1 129.9 95.1 118.0 23.15 28.41 21.39 24.32 

sis . 4313 9 7 25 29 16 4.4 _ 

oa oh ys NS NS NS NS 83 NS NS . . 

Ov. % 653. 796 635 705 669 810 581 7.16 . . . . 

CV.% Oe 
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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 (q/ha) NDF Pr Plant height (cm) 
Treatment content (“% 

1994-95 1994-95 1994-95 1994-95 4996.97 1994-95 1994-95 1994-95 1994.95 

Fertility levels 

(NPK, Kg/ha) 

20:50:50 18.65 22.30 22.91 21.29 39.1 86.3 85.3 72.2 81.3 

15:37.5, 37.5 18.75 23.16 23.05 21.65 39.8 87.1 84.8 73.4 81.8 

10:25:25 18.87 22.91 22.85 21.54 38.6 86.3 85.3 72.5 81.4 

Sulphur levels 

(S, Kg/ha) 

0 18.96 22.81 22.87 21.55 39.4 85.5 84.8 73.1 81.1 

20 18.58 22.77 22.90 21.42 39.7 86.6 84.1 12.5 81.1 

40 18.94 22.73 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 12.3 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,O, and K,O/ha gave significantly higher 
dry matter yield (97.1 q ha) than 20 : 50: 50 kgN ~ 
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 poo! analysis. However application of 60 kg S/ha 
recorded significantly higher dry dry metter yield 
(129.9 q/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 

lowest NDF content (38.7 %) and gave maximum crude 
protein yield (24.32 q/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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Short Communication Ev i : aluation of different tree species for fuel wood 
Production under rainfed condition 

R.R.Shakhela and B.T.Patel 

Dry farming Resea 
rch Station, Gujar. at Agricultural University, Sardarkrushinagar- 385 506 (Gujarat) 

The estimated annual fuel wood demand is likely to vary between 200-385 m3 by 2000 AD for which about 40 million ha. of additional land area will be needed North Gujarat has Only 9.45 per cent of area under the forest land unable to meet the present demand During the last ten years on account of low erratic 
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 in a 1m? 

refilled pits, spaced 3 x 3 m with a mean of 1111 plants 

per ha arranged in a randomized block design 
with 

four replications. After ten years of plantation the trees 

were felled. The total dry biomass production in terms 

of dry fuel wood weight was recorded 
after three 

months. 

The soils of the experimental
 site was loamy sand 

with loose structure, ve
ry deep, well drained, 

undulating and poor in produc
tivity falling under ne 

classes II] and IV of land 
capability blpseificalian 

Us 

low in organic carbon (0.1
6%), 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 (t/ha) and other observations recorded for the different tree Species 

cr Species yun died Height Collar slariieter DBH 

(uhay —O™) ean Men 
1 Acacia tortalis 54.92 791.5 9.26 rT 
2. Prosopis juliflora (\srael) 62.01 754.2 11.53 9.17 
3. Prosopis juliflora (Peru) 65.42 850.7 114.58 9/5 
4. Dichrostuchus nutan 8.31 300.3 4.84 - 
5. Albizzia lebek 119.60 1102.1 205.3 159.8 
6. Dalbergia sisso 31.96 713.4 11 .00 8.28 

S.Ems 9.17 50.9 “414% 1.17 
C.D. at 5% 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) 

oe Treatment Org. C (%) P,0,(kgha‘') K,0(kg ha") 

1 Acacia tortalis 0.24 118 241 

2. Prosopis juliflora (\srael) 0.22 117 210 

3. Prosopis juliflora (Peru) 0.23 113 209 

4. Dichrostuchus nutan 0.25 94 224 

5. Albizzia lebek 0.26 102 235 
6. Dalbergia sisso 0.35 132 222 

S.Ems 0.19 77 199 

C.D. at 5% 0.03 10 17 

Initial 0.20 60 219 
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