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GENETIC VARIABILITY FOR SOME QUANTITATIVE 

CHARACTERS IN WHEAT 

JITEN,?ER KUMAR and O. P. LUTHRA 

Department of Genetics 

CCS, Haryana Agricultural University. Hisar - 125004 

(Accepted: November 9, 1994) 

ABSTRACT 

Genotypic and phenotypic coefficient of variabilities. heritability, and 
genetic edvance in two crosses of four wheat varieties! have bean reported. 

High heritability was. found tor all the charac1eTs e~cept tor 1000-~rain weighl 
in cross HD 2009 x Sonalika. Genetic advance was the highest for biological 

yield in both the crosses. Estimates of both genotypic coeflic:ent_ of vanation 
(GCV) and phenotypic coefficient of variation (PCV) were high for yield per 

plant in cross H 0 2329 x Kalyan Sana. 

The main aim in wheat breeding Is 
to develop genotypes for the improve­
ment of yield under diverse agro­
climatic conditions. Grains per spike 
and 1000-grain weight are the most 
important components of yield (Luthra 
and Maherchandani, 1993). Moreover, 
the traits should be so selected that 
an advance in one component is not 
nullified by another (Sheoran et al., 
1986), Therefore, in order to develop 
high yiolding genotypes the most 
widelY used procedure is the hybridi­
zation of diverse material having com­
plimentary characteristics and the 
variability present in the material. 
Keeping this in view. the present study 
was conducted to find out the genetic 
variability, heritability, and genetic 
advance of yield components and some 
physiological contributors of yield in 
two crosses of four wheat varieties. 

MATERIAL AND METHODS 

The study was carried out at the 
Research Farm of CCS Haryana Agri-

Vol. 25, Nos. 1 & 2 

cultural University, Hisar. The four 
varieties of wheat, viz. / HD 2329, 
Kalyan Sana, H D 2009 and Sonalika 
were involved in 1WO crosses, i. e. 
H D 2329 X Kalyan Sana; 'and H D 2009 x 
Sonalika, and were utilized for creating 
dittorent generations, The varieties and 
their Fl's were crossed and salfed to 
produce Fl , F2 and back cross gene­
rations. BCI's and BC2's were selfed. 
The result of these crossings produced 
nine generations, viz. PI, Pi, FI, F2" F., 
BCI , BC2, BCIS and Be2S generations. 
The final experime~t was conducted in 
randomized block design with 'three 

\ 

replications. The plot size W8S a single 
row of one metre length wiUl plant to 
plant and row to row distances of 10 
and 30 cm, respectively. The number 
of plants sampled ware 10 for PI, P2, 
Fl , BCI and BCt ; 40 for F2; 50 for F., 
BC] Sand Be2S. Five competitive plants 
were selected at random from each row 
for observations on various characters. 
Observations were recorded for grain 
yield per plant (g), number of spikes/ 

, 
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plant, number of grains per spike, 
1000-grain weight (g), days to ear 
emergence, peduncle length (cm), 
biological yield (g) and harvest index 
(per cent). Genetic advance was esti­
mated by using the formula given by 
Allard (1960). Genotypic and pheno­
typic coe1ficients of variation (GCV and 
PCV) were obtained according to 
Burton (1951). Heritability was esti­
mated by the formula given by Warner 
(1952). 

RESULTS AND DISCUSSION 

Analysis of variance indicated 
considerable amount of variation among 
parents and their different generations 
for various quantitative as well as 
physiological traits (Tables 1 and 2). 
Peduncle length showed the highest 
heritability in cross HD 2329 x Kalyan 
Sona. whereas harvest index showed 
the higheat heritability in cross HD 
2009 x Sonalika. Spike number showed 

the lowest heritability in cross HD 
2329 x Kalyan Sona, whereas it was 
the lowest for 1000-grain weight in 
cross HD 2009 x Sonalika. In the 
present study. high heritability was 
associated with low genetic advance 
for all the characters in both the 
crosses except for 1000-grain weight 
in cross HD 2009 x Sonalika. whereas 
low heritability was a~sociated with 
low genetic advance. Similar results 
have been reported by Singh et al. 
(1987 ). Moderate heritability was 
associated with low genetic advance in 
cross HD 2009 X Sonalika for number 
of grains per spike. Since heritability 
in narrow sense has direct corres­
pondence with the magnitude of. 
additive gene effects. the simple 
selection would be effective for all the 
traits because all the traits have high 
heritability. However, the extent of 
improvement of character would be 
dependent not only on heritability 
alone but also the extent of phenotypic 

TABLE 1 

Estimates of phenotypic and genotypic coefficients of variability (PCV and GCV), 
heritability (h2) and genetic advance for yield and some physiological characters in 

cross HD 2329 x Kalyan Sona 

Character 

Yield per plant 

Spike number 
Number of grains per spike 
1000-grain weight 
Days to ear emergence 
Flag leaf area 
Grain filling period 
Peduncle length 
Biological yield 
Harvest index 

2 

pev 
(01,) 

24.51 
23.36 

7.19 
8.10 
3.73 

16.64 
9.61 
8.79 

23.66 
8.17 

GCV 
(%) 

18.94 
15.70 

6.81 
6.70 
3.54 

14.16 
8.83 
8.19 

18.26 
2.97 

63.93 
43.69 
68.15 
51.88 
58.99 
72.59 
62.63 
76.60 
56.00 
51.16 

Genetic 
advance as 
percentage 
of mean 

5.26 
2.31 
2.90 
3.75 
3.37 
4.41 
3.97 
4.85 
5.65 
4.00 
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TABLE 2 

Estimates of phenotypic and genotypic coefficients of variability (PCV and GCV), 
heritability (h2), and genetic advance for yield and some physiological characters in 

crOSI HD 2009 x Sonalika 

Character 

Yield per pia nt 

Spike number 

Number of g'ains per spike 

1000'grain weight 

Days to ea' emergence 

Flag leal araa 

Grain filling period 

Peduncle length 

Biological yield 

Harvest index 

PCIf 

<'Yo) 

16.01 

14.77 
! 

14.02 

10.56 

1.87 

15.83 

9.34 

6.68 

20.98 

12.26 

variation in the population where selec­
tion is to be made. rherefore, high heri­
tability in relation to genetic advance 
should be viewed before deciding the 
Intensity and direction of selection 
pressure to be exerted. In the present 
study, high heritability accompanied by 
low genetic advance figured important 
in determining the inheritance of char­
acters included in the present study. 
Genetic advance for these characters 
would be difficult by simple selection. 
If a low magnitude of genetic advance 
is found with high degree of heritability, 
the amount of phenotypic variance is 

GCV 
('Yo) 

10.43 

9.07 

9.22 

9.19 

1.61 

15.08 

5.55 

5.11 

13.65 

7.65 

64.93 

76.76 

41.11 

20.63 

74.17 

66.81 

68.31 

22.07 

50.37 

77.12 

I 

Genetic 

advance as 

percontage 

of meen 

3.66 

3.36 

5.24 

1.49 

3.65 

4.05 

3.94 

1 59 

6.42\ 

5.10 

also low. This indicat~d that direct 
selection on yield per ~e would not be 
proper for the improvement of such 
populations and due weightage may be 
given for different yield components. 
So it is suggested that the degree of 
heritability should not be taken as a 
sale criterion for drawing conclusions 
about the expected genetic gain. 
Similar conclusions were also drawn by 
Johnson etal. (1955), who suggested 
that heritability estimate alongwith 
expected genetic \ advance is uBually 
more helpful than the heritability value 
alone. 
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(CAJANUS CAJAN (L.) MILLSP.) 

~B. P. S. MALIK •• S. SINGH and V. P. SINGH 

Depilrtment of Plant Breeding 

CCS Haryana A.gricultural University. Hiser - 125 004 

(Accepted: December 12. 1994) 

ABSTRACT 

Fifteen F
" 

hybrids I and their six parents were evaluated for genetic 

divergence and heterosis. All the 21 genotypes could be grouped into seven 
clusters. Cluster I was the largest comprising nine ge~otypes. Cluster III 
had most divergent genotypes and shoNed maximum mean value tor grain 

yield/plant. plant :apread. branches/plant. and number of seeds/pod. 

Genetic divergence was not related to geographic diversity. The cross 

EE 76 x UPAS 120 exhibited maximum degree of heterosis. There was a 
good Ilgreement between the extent of heterosis shc.wn by the F, hybrids and 
the genetic distance between their parents. 

The use of the genetically divergent 
parents in hybridization is considered 
as a basic step in crop improvement 
programmes. More the diversity among 
the parents, the greater are the chances 
of achieving high heterotic expression 
in FIll. The present study was, there­
fore, undertaken Ito determine the 
extent of heterosis and to measure 
genetic divergence in pigeon pea. 

MATERIAL AND METHODS 

Six pigeon pea genotypes were 
crossed in all possible combinations 
excluding reciprocals. Fifteen Fl hybrids 
and their six parents were grown in 
randomized block dellign with three 
replications during kharif 1992 at 
CCSHAU Regional Research Station, 
Kaul. Each entry was raised in one \ 

·CCSHAU Regional Research Station. Kaul - 132 021. 

Vol. 25. Nos. 1 & 2 

row of three metre length "vith row to 
mw distance of 60 em and prant to 
plant distance of 20 em. ;' Observations 
were recorded on 11 'characters, viz. 
days to flower initiation, days to 
maturity, plant height (cm), prant 
spread (cm), branches/plant, clustersl 
plant, pods/plant. pods/cluster, aeeds/ 
pod, 100-seed weight (g), and grain 
yield/plant (9). Multivariate analysis 
using Mahalanobis 0 2 statistics (Maha­
lanobis, 1928) was carried out as des­
cribed by Rao (1952) to measure the 
genetic divergence. Heterosis was 
measured as devi,tion of Fl from the 
better parent. 

RESULTS AND DISCUSSION 

Based on 02 values, the 21 geno­
types could be grouped into seven 

5 



MALIK ET AL. 

clusters (Table 1) suggesting that the crosses EE 76 x Prabhat, and EE 76 x 
genetic divergence was substantial. H 72-44) made .four separate clusters. 
Cluster I was the largest with nine These results indicate that parents and 
genotypes followed by clusters II and their hybrids because of their different 
III with four genotypes each. Each of gene combinations did not necessarily 
the remaining four clusters had single come in the same cluster. Further, 
genotype. Different parents found genotypes possessing similar gene 
place in different clusters except Pant combinations but different geographic 
A 3 and H 73-20 which were together origins may fall in the same cluster, 
in cluster II. Cluster I included single i. e. no relationship between genetic 
parent H 72:44 and eight Fl hybrids divergence and geographic distance. 
involving all the six parents. The Other workers (Beniwal and Jatasra, 
cluster II had Pant A 3, H 73-20, their 1980; Malik et a/ .• 1985) have reported 
FI and hybrid UPAS 120X H 72-44. that geographic distribution and gene-
Similarly. cluster III included Prabhat. tic diversity wer.e not directly related. 
its cross with UPAS 120 alongwith Singh and Ramanujam (1981) also 
two other crosses EE 76X.UPAS 120. noted the tendency of hybrids and their 
and EE 76 x H 73-20. Rest of the parents being distributed in different 
genotypes (EE 76. UPAS 120 and clusters. 

Cluster No. 

II 
ill 

IV 
v 

VI 
VII 

TABLE 1 

Clustering of 21 pigeonpea genotypes 

Number of entries 

9 

4 
4 

Genotypes 

4. lX5. 2X5. 2x6. 3x4. 3x5. 3X6. 4x5. 4x6 
5.6. 2X4. 5x6 
3. lX2. lx6. 2x3 
1 

2 
1 x 3 
1x4 

l-EE 76 (ICRISAT), 2- UPAS 120 (Pantnagar), 3- Prabhat (Kanpur). 4- H 72-44 (Hisar). 
6-Pant A 3 (Pantnagar). 6-H 73-20 (Hiser). 

TABLE 2 

Average intra- (diagonal) and inter-cluster D2 values among 21 pigeonpea 
genotypes 

Cluster II III IV V VI VII 

64.52 110.51 144.96 311.06 835.12 371.76 158.99 
II 70.14 100.30 199.36 859.66 397.54 184.23 

III 72.11 130.46 979.29 462.96 225.45 
IV 0.00 1530.42 885.31 497.63 
V 0.00 126.83 431.58 

VI 0.00 118.86 
VII 0.00 

6 HBf'lsns Bgric. Univ. J. Res., 



GBNBTlC DlVERGBNCB AND HETBROSIS IN PIGEONPBA 

TABLE 3 

Cluster means for 11 traits in pigeonpea 

Cluster II III IV V VI VII 

Days to flower initiation ~1.0 82.0 .80.0 58.0 85.0 70.0 90.0 

Days to meturity 135.0 130.0 124.0 110.0 130.0 115.0 134.0 

Plant height (em) 186.0 198.3 187.9 138.5 228.7 138.7 172.6 

Pll!nt spread (em) 38.5 47.8 57.2 24.9 52.5 36.4 45.3 

Branches/plant 10.2 10.0 13.6 5.6 9.7 9.1 11.3 

Clusters/plant 76.4 91.7 164.7 21.5 186.4 67.3 73.1 

podslplant 257.0 358.5 400.7 79.6 497.6 225.3 335.3 

·Pods/cluster 
I 

3.7 4.0 4.0 3.3 3.5 3.4 4.0 

Seedslpod 3.5 3.3 3.6 3.5 3.5 3.5 3.3 

1 OO-seed waight (g) 7.9 6.2 6.7 6.4 6.3 6.8 8.4 

Gfain I'lekJ/p!an1 10) 72.13 Bl.2 "B.3 25.7 83.' 80.B 91.5 

TABLE 4 

Genetic distance between parents and degree of heterosis in 15 hybrids of 
pigeonpea I 

Cross Genetic Heterosis Per cent 
distance oVllr better over 

parent check 

EE 76xUPAS 120 39.12 153.6 153.6 

EE 76 X Prabhat 11.42 68.7 28.3 

EE 76x H 72·44 12.00 87.1 45.0 

EE 76 x Pant A 3 10.50 52.5 39.0 

EE 76 x H 73-20 10.50 109.2 108.9 

U PAS 120 X Prabhat 31.30 111.9 111.9 

UPAS 120XH 72-44 28.90 108.7 108.7 

UPAS 120XPantA 3 29.32 49.3 49.3 

UPAS 120xH 73-20 29.32 -0.61 -0.6 

Prabhat x H 72-44 12.00 132.3 50.9 

Prabhat x Pant A 3 10.00 -0.4 -9.4 

Prabhat x H 73-20 10.00 -12.9 -13.0 

H 72-44 x Pant A 3 10.50 60.9 37.6 

H 72-44 x H 73-20 10.50 4.8 4.6 

Pant A 3 x H 73-20 \ 0.00 14.8 14.6 

Vol. 25, Nos. 1 & 2 7 
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Average intra- and inter-cluster 
0 2 values have been presented in 
Table 2. The intra- cluster 0 2 value 
was maximum in cluster III followed by 
cluster II. The inter-cluster 0 9 value 
was maximum between clusters IV and 
V followed by between clusters III and 
V. This value was also high between 
clusters IV and VI, between II and V 
and between clusters I and V. This 
indicates that the genotypes falling in 
these clusters were highly divergent 
from each other. The minimum 0 2 

value was observed between clusters 
II and IIr indicating that the genotypes 
falling in these clusters were least 
divergent. 

The cluster means for 11 characters 
are given in Tablo 3. Considerable 
differences in the cluster means were 
found for most of the characters. The 
cluster III with four genotypes had maxi­
mum plant spread, grain yield/plant, 
branches/plant, and seeds/pod. This 
cluster also had fairly high number of 
clusters/plont. pods/plant and podsl 
cluster. However, maximum mean 
valueD for number of clusters/plant 
and pods/plant were observed in cluster 
V with only one genotype (UPAS 
120.). The cross EE 76 x H 72-44 
falling in cluster VII showed maximum 
seed weight. The minimum values for 
grain yield, plant spread, branches per 
plant, clusters/plant, pods/plant and 
pods/cluster were found in cluster IV. 
These results indicate that the geno­
types falling in clusters III and V were 
most divergent for grain yield and its 
important component characters. These 

8 

genotypes (Prabhat, UPAS 120., EE 
76 >< UPAS 120., E E 76 X H 73-20., 
UPAS 120. X Prabhat) may be exploited 
in pigeon pea breeding programmes for 
creating desirable genetic variability 
and involving superior varieties. 

Genetic distances between the 
parents of 15 hybrids and the degree 
of heterosis over better parent and 
over check variety are presented in 
Table 4. The data reveal that there 
was good agreement between the 
genetic distance and the extent of 
heterosis shown by some Fl hybrids. 
For example. the FI of the cross EE 
76 x UPAS 120., involving most diver­
gent parents, also exhibited highest 
degree of heterosis. A similar situation 
was found for the hybrids UPAS 120x 
Prabhat, and UPAS 120. X H 72-44. The 
cross combinations involving less 
divergent parents generally showed 
low heterosis. However. the cross 
UPAS 120. x H 73-20. though involved 
divergent parents. exhibited no hete­
rosis. Similar results were reported 
by other workers (Anand and Murty. 
1968; Singh and Ramanujam, 1981). 
Such a situation may arise when 
majority of the dominant alleles are 
present in one parent and majority of 
the recessive alleles in the other parent 
and there is no overdominance. 

The cross EE 76 X UPAS 120. 
showing highest heterotic response 
was subjected to an intensive selec­
tion for six generations. Two similar 
lines produced from this cross perform­
ed significantly better than the checks 
UPAS 120. and Manak. 

Haryana agric. Univ. J. Res., 
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ABSTRACT 

The study )Nas conducted to identify some characters other than, yield 
that may be advantageous under drought stress. For this 33 chickpea 

genotypes were grown in polvthene bags filled with send under Irrigated and 
non-irrigated (pre-sown irrigation only) environments. There was consider,able 

amount of genetic variability for all the characters under both the 

environments. There was an increase in number of leaflets per leaf with 
decrease in leaf Brea 8S a consequence of increased, soil moisture stress. The 

correlation study indicated that under severe prolonged water stress condition, 

water consuming activities like increase in height. leaf area and leaf dry weight 
should be decreased and in their place number of small leaves and branches 

per plant should be increased to delay the anthesis. 

In recent years. considerable 
attention has been given to physio­
logical characters rather than yield for 
selection of variety that may be 
advantageous under drought. Morgan 
(1984) reported that physiological or 
morphological characters can be 
identified and shown to improve the 
drought resistance of 1he crop and if 
the character and yield are separately 
inherited. incorporation of such 
character into a high yielding line 
should improve the crop's yield under 
drought. Thus. present investigation 
was conducted to identify some 
characters as well as to understand 
characters related to drought_ 

MATERIAL AND METHODS 

In greenhouse. 33 diverse chickpea 
genotypes were grown in polythene 

Vol. 25. Nos. 1 & 2 

bags (64 cm x 21 cm) fiH~d with sand 
/ 

under two environments. i. e. irrigated 
(El ) and non-irrigated (E2. only pre­
sowing irrigation). Complete rando­
mized block design was .dopted with 
three replications. Each experimental 
plot comprised nine plants in three 
polythene bags. Observations were 
recorded for 10 morpho-physiological 
ch'aracters (Table 1). Out of these 10 
characters. four characters. viz. plant 
height. leaflets number. leaf area. and 
leaf dry weigh~ of 4th and 5th leaf 
from the top were recorded ~t three 
stages. viz. 50 days (SI). 65 days (S2) 
and 80 days (Sa). Remaining characters 
were recorded at the termination of the 
experiment (90 days). 

RESULTS AND DISCUSSION 

The analysis of variance for all 
the morpho-physiological characters 
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DROUGHT STR.ESS IN CHICKPEA 

recorded under El and E2 environments 
Is presented in Table 1. Under both 
the environments. the mean squares 
due to genotypes for all the obser­
vations were highly significant. Of the 
two environments. the values of mean 
squares for EJ were. in general., higher 
than E2 environment. 

The phenotypic and genotypic 
correlation coefficients between 
different morpho-physiological char­
acters for two environments El land E2 
(Tables 2 and 3) revealed that genotypic 
correlation coefficients were higher 
than their corresponding phenotypic 
correlation coefficients. The correlation 
coefficients among four characters. viz. 
plant height. number of leaflets/leaf. 
leaf area, and leaf dry weight studied 
at SI. 52 and S. stages further revealed 
that magnitude of correlations. in 
general. was high for SI and S2 stages 
under both the environments. 

The correlation coefficient. 
between different morpho-phYSiological 
characters were worked out to see 
their relative importance under irrigated 
and non-irrigated conditions. Under 
adequate moisture supply. the growth 
and development of above as well as 
underground plant parts seemed to be 
important as the correlation coefficients. 
both within and between the 
characters studied were positive. 
Negative correlations of days to first 
bloom with plant height. leaf area 
and leaf dry weight at all the stages 
under irrigated environment implied 
early flowering to be associated with 
fast growth of the genotype.. But ' 
earliness i. undesirable when water 

Vol. 25. Nos. 1 & 2 

supply is adequate as yield is often 
positively correlated with maturity date 
(Goldsworthy and Colegrove, 1974). 
The reason for negative association in 
the present study could be ascribed to 
the presence of more number of fast 
growing genotypes in the material. 

Earlier the drought escape feature 
was almost exclusively used in describ­
ing a systematic approach to varietal 
selection for drought prone regions in 
wheat (Fischer and Maurer. 1978) and 
rice (Krishnamoorthy et al.. 1971). 
Present study also revealed similar 
results for non-irrigated condition as 
days to first bloom had negative 
association with plant height. leaf area 
and leaf dry weight at all the three 
stages. But significant p08iti~e 
association of leaves/plant and 
branches/plant with days toAirst bloom 
and significant negative,! association 

I 

with plant height, leaf area and leaf 
dry weight at all the three stages 
suggested that increase in number of 
leaves and branches per plant. under 
the limited moisture conditions. should 
necessarily be minimized for quick 
growth and earliness in flowering. In 
this 'context. earlier workers' obser­
vations such as ability of plants . to 
produce flowers with minimum of 
vegetative structures would enable 
them to produce ',seed on a limited 
supply of water (Mulroy and Rundel. 
1977), leaf area adjustment either 
through reduction in loaf size or by 
reduction in the number of leaves 
(Turk and Hall. 1980), yield is 
positively correlated with leaf area at 
flowering (Rawson et 81., 1980), 
appear to agree. in one way or the 
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Character 

Plant S, 1.000 
height 
(em) S. 0.986 

S. 0.867 

leaflats! 51 0.210 
leaf 

S. 0.128 

S. -0.178 

leaf area 5, 0.783 

(em') 5, 0.638 

S. 0.088 

leaf dry 51 0.744 
weight 
(mg) S. 0.601 

5. 0.433 

leaves! -0.000 
plant 
(90 days) 

Branches! 0.300 
plant 
(90 days) 

Root dry 0.418 
weight! 
plant 
(90 days) 

Shoot dry 0.273 
weight! 
plant 
(90 daY3) 
Root/shoot 0.261 
weight ratio 
(90 days) 
Days to -0.719 
first bloom 

GUPTA aT AL. 

TABLE 

Phenotypic (above diagonal) and genotypic (below diagonal) 
among 33 genotypes under 

Plant height 
(em) 

S, 

•• 0.946 

1.000 

0.933 

0.155 

0.113 

-0.227 

0.754 

0.625 

0.135 

0.697 

0.585 

0.469 

0.070 

0.330 

.0.403 

0.319 

0.202 

S3 

"'* 0.823 

** 0.876 

1.000 

0.047 

-0 . .004 

-0.207 

0.581 

0.426 

.0.163 

0.459 

0.372 

0.346 

0.119 

0.2.05 

0.266 

0.236 

0.087 

-0.845 -0.514 

Leaflets/Isaf 

S2 

0.178 0.112 

0.116 0.110 

0.052 0.010 

• 1.000 0.356 

.0.525 1 . .000 

0.140 0.417 

0.394 0.243 

0.383 0.481 

-.0.006 0.151 

0.306 0.213 

0.344 0.397 

0.255 0.361 

-0.244 -0.110 

0 . .041 0.227 

0.031 -0.133 

0034 0.134 

-0.006 -0.147 

-0.432 -0.269 

-0.163 

-0.144 

-0.141 

.0.153 

0.3,9 

1.000 

-0.007 

.0.093 

0.236 

-0.004 

0.037 

Q.299 

-0.065 

-0.272 

0.114 

0.193 

-0.045 

0.029 

Leaf arsa 
(em') 

- - --------'_-
S, S, S8 

.* ** 0.739 0.822 0.084 

.* .* 0.702 0.595 0.132 

•• • 0.527 0.409 0.161 

0.340 0.329 -0.004 

• 0.207 0.380 0.134 

-0.013 0.067 .0.194 

•• 1.0.00 0.846 .0.141 

.0.893 1.000 0.257 

0.144 0.264 1.000 

0.922 0.862 0.136 

0.875 0.923 0.215 

0.544 0.660 0.752 

0.074 0.069 -0.162 

0.328 0.328 -0.266 

.0.577 0.520 0.025 

0.316 0.430 0.033 

0.376 0.204 -0.085 

-0.572 -0.484 -0.143 

·Significant at p=0.05; .·Signifieant at p=0.01. 
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DROUGHT STRESS IN CHICKPBA 

2 

correlation coefficients of various morpho-physiological characfers 
irrigated environment 

Leaf dry waight L,avss! Branches' Root Shoot Root! Days 
(mg) plant plant dry dry shoot to 

----.-------- weightl weightl weight first 
S, S. S3 plant plant ratio bloom 

(mg) (mg)' 

-------------------------
90 days 

•• •• •• • *'" 0.734 0.594 0.427 0.004 0.298 0.408 0.263 0.249 -0.706 

•• 11< • •• • .... 
0.682 0.573 0.459 D.06! 0.317 0.384 0.306 0.183 -0.630 

•• • ... 
0.446 0.357 0.334 0.107 0.199 0.251 0.221 0.082 -0.484 ,. 
0.262 0.284 0.212 -0.181 0.041 0.019 0.043 - 0.030 -0.356 

0.180 0.337 0.299 -0.074 0.179 -0.118 0.100 -0.122 -0.224 

-0.001 0.022 0.235 -0.038 -0.207 0.094 0.116 0.000 0.037 

•• •• •• •• .'" 0.881 0.836 0.523 0.061 0.301 0.554 0.288 0.349 -0.352 

•• .'" •• lit. • •• 0.850 0.910 0.651 0.060 0.319 0.509 0.413 0.192 -0.476 

•• -0.07~/ 0.133 0.210 0.746 -0.147 -0.264 0.026 0.027 -0.142 

•• •• ..* 0.3.66 ** 1.000 0.854 0.545 -0.084 0.313 0.492 0.297 -0.645 
I lit. • •• •• 0.857 1.000 0.6'8 0.124 0.400 0.506 0.338 0:299 -0.612 

• • •• 0.546 0.620 1.000 0.033 0.102 0.366 0.377 0.047 -0.504 

•• '" '" -0.089 0.137 0.037 1.000 0.558 0.393 0.393 0.117 0.189 

• * 0.317 0.406 0.104 0.617 1.000 0.401 0.251 0.382 -0.231 

"'''' .'" 0.503 0.517 0.372 0.444 0.415 1.000 0.532 0.523 -0.222 

I 

I • 0.306 0.347 0.390 0.444 0.266 0.551 1.000 -0.381 -0.053 

0.329 0.321 0.046 0.147 0.398 0.539 -0.346 1.000 -0.206 . 

-0.661 -0.515 -0.507 0.213 -0.240 -0.227 -0.056 -0.223 1.000 
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Character 

S, 

Plant S, 1.000 
height 
(em) 5. 0.963 

S3 0938 

Leaflets! 5, 0.661 

leaf S. 0.173 

Sa -0.235 

Leaf eras S1 0.701 
(cm") 

S. 0.638 

S. 0.196 

Leaf dry S, 0.589 
weight 
(mg) S~ 0.549 

S3 0.395 

Leaves! -0.621 
plant 
(90 days) 

Branches/ -0.462 
olant 
(90 deys) 

Root dry -0.262 
weight! 
plant 
(90 days) 
Shoot dry -0.011 
weight! 
plant 
(90 days) 
Root/shoot -0.450 
weight ratio 
(90 daye) 
Days to -0.757 
first bloom 

GUPTA ET AL. 

TABLE 

Phenotypic (above diagonal) and genotypic (below diagonal) 
among 33 genotypes under 

Plent height 
(em) 

SI 

** 0.939 

1.000 

0.986 

0.637 

0.296 

S3 

•• 0.900 

** 
0.952 

1.000 

0.638 

0.356 

-0.226 -0.229 

0.713 0.690 

0.671 0.660 

0.304 0.311 

0.550 0.482 

0.564 0.661 

0.462 0.429 

-0.622 -0.633 

-0.449 -0.410 

-0.173 -0.189 

0.075 0.115 

-0.415 -0.478 

-0.727 -0.690 

S, 

• * 
0.584 

** 
0.566 

** 0.647 

1.000 

0.553 

0.267 

0,651 

0.634 

0.313 

0.694 

0.778 

0.607 

-0.403 

- 0.475 

0.051 

0.227 

-0.237 

-0.843 

Leatlels/leef 

S. S3 
S, 

.* 0.133 -0.173 0.680 

** 
0.250 -0.204 0.689 

*. 
0325 -0.169 0.651 

... * ** 
0.471 0.201 0.560 

1.000 0.207 0.276' 

0.217 1.000 -0.008 

0.294 -0.004 1.000 

0.320 0.160 0.841 

0.320 0.360 0.289 

0.046 0.148 0.813 

0.332 0.193 0.768 

0.429 0.223 0.412 

-0.242 0.148 -0.638 

-0.187 0.179 -0.461 

0.063 0,542 0.036 

0.298 0.405 0.359 

-0.236 0.407 -0.350 

-0.317 0.133 -0.623 

Leaf area 
(em") 

5 • 

** 0.628 
.* 

0.661 

** 0.641 

.* 
0.561 

0.286 

0.123 

•• 0.818 

1.000 

0.584 

0.781 

0.874 

0.577 

-0.450 

-0.503 

0.156 

0.408 

-0.262 

-0.543 

S3 

0.193 

0.294 

0.295 

0.300 

0.289 

0.298 

0.277 

** 0.573 

1.000 

0.400 

0.574 

0.779 

-0.074 

-0.076 

0.362 

0.365 

0.111 

-0.242 

·Significant at p=0.05; ··Significant at p-O.01. 
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3 

correlation coefficients of various morpho-physiological characters 
unirrigated environment 

---
Leaf dry weight Leavesl Branche~1 Root Shoot Rootf Days 

(mg) plant plant dry dry shoot to 
------------_ weight! weight! weight first 

51 S. 5. plant plant ratio bloom 
(mg) (mg) 

-------------------------
90 days 

\ •• •• •• ••• • • • • • 0.579 0.533 0.391 -0.551 -0.438 -0.249 -0.007 -0.442 -0.744 

•• •• •• •• • " •• 0.541 0.537 0.455 -0.573 -0.429 -0.171 0.075 -0.406 -0.714 

•• •• • •• • •• • • 0.470 0.522 0.414 -0.545 -0.383 -0.183 0.109 -0.459 -0.670 

•• •• •• • •• 0.619 0.660 0.543 -0.327 -0.410 0.046 0.189 _ -0.203 -0.753 

0.042 0.278 0.377 -0.134 --0.179 0.05"? 0.252 -0.204 -0.287 

• 0.122 0.147 0.176 0.149 0.132 0.441 0.336 0.321 0.108 

•• •• • *. • • • • 0.795 0.725 0.405 -0.457 -0.428 0.034 0.343 0.34,1 - 0.605 

•• •• •• • • • • *. 0.777 0.843 0.673 -0.404 -0.468 0.154 0.398 -0.261 -0.540 

• •• •• • • 0.392 0.542 0.766 -0.071 -0.066 0.366 0.362 0.106 -0.239 

•• •• • • •• 1.000 0.791 0.605 -0.353 -0.348 0.182 0.327 -0.116 -0.652 

•• • •• 0.818 1.000 0.668 -0.327 -0.445 0.120 0.331 -0.237 -0.701 

•• 0.507 0.692 1.000 -0.179 -0.261 0.208 0.261 -0.047 -0.646 

• • • -0.392 -0.376 -0.194 1.000 0.437 0.353 0.196 0.302 0.1>29 

• -0.370 -0.498 -0.285 0.534 1.000 0.276 0.208 0242 0.410 

•• •• 0.183 0.125 0.209 0.392 0.292 1.000 0.743 0.676 0.122 

0.334 0.349 0.269 0.223 0.225 0.762 1.000 0.024 -0.046 

-0.116 0.245 -0.047 0.341 0.2,60 0,684 0.062 1.000 0.307 

-0.653 -0.723 -0.649 0.468 0.438 0.123 -0.047 0.313 1.000 
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GUPTA ET AL. 

other with the results of the present 
investigation NegEitive association 
of root to shoot weight ratio with 
growth of aerial parts. particularly 
with plant height. and positive 
association with days to first bloom 
may be due to the fact that short 
duration varieties have generally faster 
growth of aerial parts relative to 
growth of roots. Contrary to this. plant 
height does not affect water use 
efficiency and plant performance under 
stress in barley (Irvine et B/ •• 1980). 
The correlations between different 
morpho-physiological characters dis­
cussed so far related more to the 
escape mechanism whereby the plant 
tries to escape the adverse effect of the 
drought through quick growth. early 
flowering and maturity. But under the 
more severe and prolonged water 
stress condition the interpretation of 
these correlations get reversed. because 
the question in such a situation is not 
of yield but survival of the plants. 
According to levitt (1972) and Turner 
(1979), under such a situation. impor­
t~lnce of drought avoidance (plant's 
ability to endure periods without 
significant rainfall while maintaining 
high plant water status or turgor 
through change in rooting pattern or 
adjustment in leaf area) or drought 
tolerance (plant's ability to endure 
periods without significant rainfall and 
to endure low tissue water potential 
through osmotic adjustment or desic-

cation tolerance) mechanism needs 
hardJy any emphasis. Mechanisms 

-favouring drought survival and those 
favouring productivity are mutually 
opposed (Fischer and Turner. 1978). 
However. a mixture of both avoidance 
and tolerance mechanisms is required. 
Presently observed negative association 
of leaves/plant. branches/plant and root 
to shoot weight ratio with the growth 
of other aerial parts such as plant 
height. leaf area and leaf dry weight 
and positive association with days to 
first blo:Jm suggested that water 
spending operations like increase in 
height. leaf area index. and leaf dry 
weight should be decreased and in 
their place number of small leaves and 
branches per plant should be increased 
(to meet the minimum photosynthesis 
requirement) which in turn shall delay 
the anthesis (highly energy con­
sumptive process) and increase the 
ratio of root to shoot weight. Removal 
of flowers increased the root develop­
ment in deeper zones of the soil in 
chickpea (Sheldrake and Saxena. 
1979), ninety per cent of the plant dry 
matter may be In roots under extreme 
conditions of deficits (Fischer and 
Turner. 1978). root to shoot ratio of 
plant increases with water stress 
(Singh. 1991). and narrow leaves act 
as a stress adaptive trait in wheat 
(Blum, 1980), seem to favour the 
results of present investigation. 
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NUTRIENT UPTAKE AND QUALITY OF SPRING SUNFLOWER 
AS INFLUENCED BY FERTILITY LEVELS AND 

PLANT POPULATIONS 
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ABSTRACT 

To study tha effect of fertilil y levels and plant populetions on nutrient 

uptake and quality of sunflower. field experiments w,ere conducted during 

spring 1989 and 1990. VarielY EC 68415 C proved significantly superior to 
Morden with respect to oil content, oil yield (kg/hal and total uptake of 

nitrogen and phosphorus. Fertility level above 40 kg N + 20 kg PsO./ha 

increased the protein content of seeds significantly over control but oil 

,content decre!sed. Nitrogen uptake was maximum at 80 kg N + 40 kg PIO./ 
ha while the maximum phosphorus uptake by seeds and stalk was observed at 

60 kg N +30 kg p,O.!ha. Lower plant population (49,382 plants/hal 
markedly increased the nitrogen and phosphorus contents of seeds end stalkl 

I 

as well as protein content of seeds. Highest oil yield and highest uptake of 
nitrogen and phosphorus were observed with medium plant populat,ion 

(74,074 plants!hal. 

MATERIAL AND,METHODS Optimum supply of major plant 
nutrients like nitrogen and phosphorus 
is important in increasing the seed and 
oil yields of sunflower. Besides increase 
in production. the quality of produce is 
also influenced by levels of fertilizer 
application. Studies on nutrient accu­
mulation in different plant parts. viz. 
seeds and stalk as influenced by vari­
eties. fertility levels and plant popu­
lation are important for better under­
standing of nutrient needs of the crop. 
The present study was undertaken to 
assess the pattern of nutrient uptake 
and quality of produce as influenced by 
varieties, fertility levels and plant 
populations. 

Field trial was carried out at Agro­
nomy Research Farm. Haryana Agri­
cultural University. Hisar. during spring 
1989 and 1990. The trial was con­
ducted in split plot design with two 
sunflower varieties (EC 68415 C and 
Morden) and four I levels of fertility 
(control. 40 kg N+20 kg p.05/ha, 60 
kg N+30 kg PaOb/ha. and 80 kg N+40 
kg P20s/ha) 8S main plot treatments and 
four levels of plant population (111-
111. 74.074.55.555 and 49.382 plantsl 
ha) as sub-plot treatments replicated 

I thrice. . The soil was sandy loam in 
texture. saline in reaction (pH 8.2). low 

*Regional Agricultural Research Station, P. O. Shii!ongani, Nagaon - 782 001. 

**Departmenl 01 Plant Breeding. 
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in available nitrogen (138.0 kg/ha). 
medium in available phosphorus (24.2 
kg/he) and rich in available potassium 
(561.0 kg/ha). 

The sowing was done by dibbling 
the seeds. The data pertaining to up­
take of nutrients were computed by 
multiplying the concentration of nut­
rients in plant parts with the dry matter 
yield of respective plant parts. The 
protein percentage of seeds was worked 
out by multiplying the percentage of 
nitrogen in seeds with 5.3 (Jones. 
1931; Mosse and Pernollet. 1983). The 
percentage oil content of seeds was 
determined by using Nuclear Magnetic 
Resonance Spectrometer (NMR). Oil 
content (percentage value) of the seeds 
was used to express the oil yield in kg! 
ha treatment· wise by multiplying it with 
corresponding seed yields. 

RESULTS AND DISCUSSION 

Effect of Varieties 

No significant difference was ob­
served between the varieties with 
relpect to nitrogen and protein contents 
of seeds (Table 1). Similar results 
were reported by Narwal (1980) for 
sunflower varieties EC 69874 and EC 
68415. Phosphorus content of leeds 
recorded for variety Morden was signi­
ficantly higher than EC 68415 C during 
first year while reverse observations 
were made during second year. The 
variety EC 68415 C recorded signifi­
cantly higher oU content in seeds (8.3%) 
and oil yield (13.7%) as compared to 
Morden in both the years. Corroborative 
findings were reported by Patil et al. 
(1988). The individual and total up-

22 

take of nitrogen and phosphorus by 
seeds and stalk of the variety EC 
68415 C were significantly higher than 
Morden during both the yeara except 
nitrogen uptake by seeds during 1990 
and phosphorus uptake by seeds during 
1989 (Table 2). This was due to the 
fact that total biomass yield (seed+ 
stalk) was more in variety EC 68415 C 
than that of Morden. 

Effect of Fertility Leve!s 

Higher level of fertiliser application 
upto 80 kg N+40 kg P20s/ha caused 
significant increase in nitrogen content 
of seeds. But the highest phosphor.!Js 
content was recorded in seeds when 
there was no application of fertilizer 
during 1990 and with the application of 
only 40 kg N + 20 kg P,Os/ha during 
, 989. Further increase in fertility levels 
tended to decrease the phosphorus 
content of seeds. 

Application of 40 kg N + 20 kg 
P20s/ha did not improve the protein 
content appreciably over control. bu. 
further increase in fertility levels en­
hanced the protein content significantly 
over control. A significant reduction 
in oil content was observed with the 
increase in protein content in seeds due 
to higher level of fertiliser application. 
On an average. application of 80 kg 
N +40 kg P206/ha increased the protein 
content of seeds by 23.5% but reduced 
the oil content by 6.8% over control. 
This decrease in oil content with higher 
fertility levels might be due to the utili­
zation of carbohydrates in protein for­
mation in presence of nitrogen. Girase 
et al. (1975) and Narwal and Malik 
(1985) reported that with higher doses 

Haryana auric. Uhlv. J, Rss .• 
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of nitrogen application there was 
reduction in oil content of sunflower 
seeds. 

Although there was reduction in 
per cent oil content of seeds due to 
higher levills of fertili~er application, 
the consequent increase in seed yield 
associated with higher 'levels of ferti­
liser increased the oil yield significantly 
(69.4%) at 80 kg N+40 kg F,'20s/ha 
over control. 

The uptake of nitrogen by seeds 
and stalk increased significantly 
with fertiliser application upto 80 kg 
N+40 kg P20sJha as the nitrogen con­
tent of seeds and stalk increased with 
higher fertility levels. Total phosphorus 
uptake by seeds and stalk increased at 
lower dose of fertiliser application be­
cause phosphorus content of seeds and 
stalk reduced at higher fertiliser levels. 
Total dry matter and concentration of 
the nutrients in seeds and stalk were 
the deciding factors for uptake of these 
nutrients. 

Effect of Plant Population 

A reduction in plant population 
from 111,111 to 49,382 plants/ha dur­
ing first year and upto 55,555 plants/ha 
during second year resulted in signi­
ficant increase in nitrogen content of 
seeds. Significantly higher phosphorus 
content of seeds was recorded with the 
lowest plant population during both 
the years and a general tendency of 
increasing phosphorus content with 
lowering of plarlt population was , 
observed. 

The increase in oil yield at medium 
plant density (74,074 plants/ha) was 

Vol. 25. Nos. 1 & 2 

the cumUlative effect of higher seed 
yield and oil percentage at increasingly 
higher plant density as compared to 
lower plant density (49,382 plants/ha) 
and the corresponding increase in oil 
yield was 38.5 per cent 

Protein content increased appreci­
ably with lower planting density and 
the average increase in protein content 
was 8.7% with 49,382 plants/ha as 
compared to 111,111 plants/ha. This 
might be due to the provision of higher 
feeding area per plant (2025 sq. em) in 
the former case than in the latter case 
(900 sq. em). The higher nutritional 
area per plant at lower planting density 
might have supplied more amount', of 
available nitrogen and phosphorus to 
the plant. / 

- ( 

Total nitrogen and p!:l0sphorus up-
take by seeds and stalk was signifi­
cantly higher at medium planting den­
sity (74.074 plants/ha) as compared to 
other planting densities. This might 
be due to the fact that at medium plant 
popUlation, production of dry matter by 
stalks and seeds improved significantly 
over- other population levels. 

Interaction Effect 

A trend of gradual reduction ,in oil 
content was obse1rved due to increase 
in fertility level. 'f1his reduction in oil 
content was significant when the ferti­
lity level exceeded 60 kg N + 30 kg 
P20r./ha in case of EC 68415 C and 
40 kg N + 20 kg P20&J ha in case of 
Morden in both the years (Table 3). 
Phosphorus uptake by seeds increased 
positively with successive increase in 
fertility level and the variety EC 68415 C 
was found to be more efficient than 
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Morden with respect to phosphorus 
uptake by seeds (Table 4). 

Irrespective of fertility level, the 
highest oil yield was recorded at a 
population density of 74.074 plants/ha 
in both the years (Table 5). The in­
crease in oil· yield due to highest level 
of fertiliser application was 292.63 and 
306.68 kg/ha as compared to no ferti­
liser application during 1989 and 1990, 

respectively. 

Thus, it is concluded that the 
variety EC 68415 C was significantly 
superior to Morden with respect to 
nutrient uptake (N and P), oil content 
and oil yield. Irrespective of variety, 
significantly higher oil yield (kg/ha) 
was recorded witt] fertiliser application 
@ 60 kg N+30 kg P20s/ha at a popu­
lation density of 74,074 plants{ha. 
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ABSTRACT 

Seeds of bajra cv. HHB-67 were treated with different pre-sowing 
treatments, viz. cycocel, phosphon-D. maleic hydrazide, B-9 and hardening. 
and seedlings were reised in lainted conditions in $andy loam soil. It was 
observed that in all the pre-soaking saed treatments. the rate of photosynthe­
sis, stomatal conductance and leaf wllter potential increased as compared to 
control at all the sampling stages. 

From time to' time. many pre­
sowing seed treatments have been 
suggested for inducing resistance to 
drought. Halevy and Kessler (1963) 
were able to induce tolerance in bean 
plants to soil drought by application of 
cycocel (CCC). According to Lockhart 
(1965) CCC QPpeared to involve in an 
alteration of plant metabolism in such 
a way that it responds differently at 
lowered water potential. Application 
of CCC and cytokinin has been reported 
to delay senescence, thUS, enhancing 
photosynthesis and mobilization of 
photosynthates to the reproductive sink 
(Santosh and Bharti, 1991). Leaf water 
potential and stomatal conductance are 
good indicators of plant WQter relations 
and are well associated with different 
plant fUnctions (Xu et a/., 1990). The 
present study was conducted to 

·Department of Agronomy_ 
·*Department of Botany. 
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explore possibility of improvih9 plant' 
water status. leaf gas exc!:tange, and 
grain yield in bajra ul)der rainfed 
conditions. 

MATERIAL AND METHODS 

A field experiment was carried out 
at Regional Research Station, Bawa!. 
in kharif season of 1992 under rainfed 
conditions on bajra cv. HHB-67. 

Seeds were pre-soaked in the 
solutions of CCC (10 ppm), phosphon­
o (50 ppm), B-9 (QO ppm) and MH 
(12.5 ppm) for 4 h and then dried on 
filter paper for 24 h at room temperature 
with three repeated cycles alongwith 
hardening treatment in distilled water 
for 4 h. Soon after. treated seeds were 
raised in field in six rows of 4 m length 
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and 0.5 m apart under randomized 
block design with three replications. 
Plants were sampled at 20, 35 and 50 
days after sowing. Photosynthetic 
rate and stomatal conductance in 
penultimate leaf were recorded with 
the help of portable leaf analyser (A DC. 
LCA-2). Leaf water potential (I/Iw) was 
determined in a pressure chamber 
(PMS~lnstrument Company. Oregon). 
Relati"e water content (RWC), leaf 
area and chlorophyll contents were 
estimated according to the methods of 
Weatherly (1950), LlCOR-3000 and 
Arnon (1949), respectively. Number 
of fertile tillers, length of earhead and 
1000-grain weight were recorded at 
the time of harvest. 

RESULTS AND DISCUSSION 

At all the sampling stages, there 
was more decline in RWC in control 
plants as compared to pre-sowing 
treated plants. RWC was greatly 
influenced by CCC followed by 
phosphon-D, hardening, MH and B-9. 
Leaf ifw decreased with decrease in per 
cent soil moisture. Treatments had 
increased [the leaf I/Iw significantly as 
compared to control plants at all the 
sampling stages (Table 1). Stomatal 
conductance declined as a consequence 
of fall in leaf I/Iw. Stalfelt (1955) 
reported that mild water stress gave a 
marked loss of solutes from guard cells, 
concurrent with stomatal closure. Go"U 
(1985) observed that CCC acts directly 
on gUard cell membrane or through the 
synthesis of proline or betaine which 
affect the membrane leading to reduc­
tion of K+ in guard cells, causing 
stomatal closure. Treated plants 

30 

appeared to be more turgid than control 
at same leaf I/Iw and also conformed 
the findings of Ramachandran and 
Sakharam Rao (1975). 

Water deficits also reduced chloro­
phyll content and leaf area at all the 
sampling stages (Table 2). These 
results are in accordance with those of 
Hsiao (1973), who showed that 
decrease in chlorophyll content may be 
due to the decreased synthesis or 
degradation of chlorophyll. Pr~sowing 
seed treatments helped in better 
retention of green leaf area and 
chlorophyll that resulted in enhanced 
photosynthesis. These results are in 
conformity with Cheema et a/. (1976). 
Effect of CCC on chlorophyll content 
might be due to the reduction in the 
cell size with denser cytoplasm a8 

reported by Appleby et 8/. (1966). 

Reduction in photosynthesis due 
to depression caused by soil water 
deficit has been usually considered as 
the result of stomatal closure (Brown 
et a/., 1976). An increase in the rate 
of photosynthesis, in treated plants 
could be primarily related to hydration 
and permeability of chloroplast and its 
membrane (Richmond et a/., 1971). 
A correlation of assimilation with leaf 
I/Iw is slightly better than with 
stomatal conductance, under rainfed 
conditions. Decrease in availability of 
water will result in lowering the leaf 
rJiw and hence the closure of Itomata 
and redUction in photosynthesis. 
Non-stomatal inhibition of photosyn­
thesis could be there due to reduced 
water potential (Xu et BI., 1990). 
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TABLE 1 

Effect of treatments on relative water content, (eaf water potential and stomatal 
conductance in bajra leaves 

Treatment RWC Leaf water potential Stomatal conductance 
(%) (-MPa) (!lmol-Zs-1 ) 

Days after sowing -;. 20 35 50 ' 20 35 50 20 35 50 

Control 81.3 68.5 52.S -0.95 -1.42 -2.69 329 266 142 , 
Hardening (water) 85.3 75.6 61.4 -0.76 -1.19 -2;06 343 278 191 

CCC (10 ppm) 89.6 81.8 67.4 -0.68 -0.91 - 1.73 412 318 224 

Phosphon-D 86.5 79.3 64.8 -0.72 -1.08 -1.92 385 297 198 
(50 ppm) 

MH (12.5 ppm) 84.6 72.4 81.; -0.78 -1.14 -2.12 360 276 162 

B-9 (20 ppm) 84.7 71.3 58.3 -0.84 -1.27 -2.25 337 260 157 

C. 0 .. at 6% 1.9 3.4 2.1 0.05 ' 0.08 0.14 19 12 II 

TABLE 2 

Effect of treatments on leaf srea, chlorophyll content and photosynthesis 
in bajra leaves 

Treatment Leaf aroa Chlorophyll content Photosynthe,is 
(Sq. em) (mg g-' fresh wt.) (I-' mol m-;2's-l) 

Da ys after sowing -20 35 50 20 35 50 20 35 60 

Control 322 210 132 5.12 3.37 2.42 13.18 7.21 4.32 
Haldening (water) 347 238 142 5.76 3.89 3.42 14.38 8.10 4.71 
CCC (10 ppm) 385 262 180 7.28 5.02 4.12 15.76 9.35 5.70 

Phosphon-D 342 245 170 6.39 4.23 3.78 14.89 8.92 5.12 
(50 ppm) 
MH (12.5 ppm) 333 232 192 5.89 3.92 2.95 14.25 7.89 4,62 

B-9 (20 ppm) 331 218 143 6.37 3.79 2.92 13.85 8.12 4.57 

C. D. at 5% 10 7 11 0.27 0.13 \ 0.24 0.31 0.18 0.15 

TABLE 3 

Effect of treatments on various yield parameters in bajra 

Treatment No. of fertile Ear length 1000-glaln 
ears par plant (em) weight (g) 

Control 11.27 17.6 9.31 
Hardening (water) 13.83 16.6 9.52 
CCC (10 ppm) 16.13 17 .1 10.36 
Phosphon-D (50 ppm) 14.78 16.8 10.11 
MH (12.5 ppm) 12.83 16.1 9.42 
B-9 (20 ppm) 12.12 15.4 9.53 
C. D. at 5% 1.2 0.3 0.1 
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Yield contributing characters such 
as number of ear bearing tillers per 
plant was increased with the applica­
tion of growth retardants, but ear 
length was decreased in all the treat­
ments with significant differences in 
grain weight over control (Table 3). 
The curtailment of vegetative growth, 
and maintenance of osmotic adjustment 
by use of growth retardants resulted 
in better seed setting as observed by the 
averago increase in 1 ODD-grain weight. 
Humphries et a/. (1965) attributed the 
increase in grain yield due to more solar 

radiations reaching the lower parts of 
the growth retardant treated, shortened 
plants and promoting the development 
of lateral shoots. However, the results 
of present investigation are in confor­
mity with those reported earlier in other 
crops (Santosh and Bhorti. 1991). 

In general, growth retardants and 
hardening caused a favourable change 
in RWC, leaf ljiw and in stomatal 
conductance which played significant 
role in yield and improved the wafer 
status of plants. 
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',ABSTRACT 

Two soil applied (trifluralin and pendimet~alin) and one/foliage applied 
(fluazifop-p- butyl) herbicides were evaluated for weed control in mungbeiln in 
field experiments. Triflurslin and pendimethalin controlled the broad leaf and 

grass weeds. Fluazifop-p-butyl controlled the barnyardgrass only. Pre-plant 

application of trifluralin or pre-emergence pendimethalin each at 0.75 and 1.0 
kg(ha when supplemented by fluazifop controlled both types 01 weeds satis­

factorily. Mungbean treated with trifluralin at 1.5 kg/he or trifluralin at 0.75 
and 1.0 kg(ha supplemented with early pOBt-emergence (20 d. B. s.) application 
of flu8zifop at 0.50 kg/ha produced pods/plant and grain yield similar to weed 

free and hand weeded twice at 3 lind 5 w. a. s. Pre-plant trifluralin or pre­
emergence pendimethalin both at 0.75 or 1.0 kg/ha followed by flu8Zifop at 

0.25 kg/ha 20 d. a. s. also produced significantly higher seed yield 01 :mung-_' 
bean than untreated check during both the 5easons. 

Carpetweed (Tr;anthema portu/a­
castrum) among broad leaf weeds and 
barnyard grass (Echinoch/oB c%num) 
among grass weeds are dominant weeds 
of rainy season crops grown in tropical 
region of the world (Balvan and Malik, 
1989; Balyan, 1992). In India, the 
average productivity of pulses is very low 
and presence of weeds being the major 
constraint. The weeds emerge either 
before the crop or alongwith pulse 
crops, thus. compete seriously and re­
sult in yield reduction by 70-80 per 
cent (AVRDC, 1978; Balyan et ai, 
1987). Weed competition studies in­
dicate that carpetweed and barnyard­
grass are capable of drastically reducing 
yields of mungbean (Balyan, 1985). 

Vol. 25. Nos. 1 & 2 

Weed management in leguminous 
and oil seed crops is either altogether 
neglected, or hand hoeing or weeding 
is a common practice of controlling 
weeds. 'However. non-availability of 
labour and continuous rains prevent 
timely weed control. Fluchloralin, 
pendimethalin (Singh and Faroda, 
1977), alachlor and nitrofen (Yadav et 
81., 1982) have been re~orted to control 
weeds in pulses. Haloxyfop, fluazifop 
and sethoxydim have been reported to 
provide selective control of barnyard­
grass (Balvan and Malik, 1989; Balyan 
et 8/., 1990). Until recently, no post­
emergence selective herbicide was avai­
lable/recommended to control weeds in 
pulse crops in India. The present in-
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vestigation was carried out to study the 
efficacy of aoil and foliage applied herbi­
cides, alone or in supplementation, on 
weeds in mungbean. 

MATERIAL AND METHODS 

Field experiments were conducted 
du ring rainy seasons at 1992 and 1993 
at the Research Farm, CCS Haryana 
Agricultural University. Hisar. The soil 
was sandy loam (63.1 % fine sand, 
17.0% silt and 19.3% clay (Typic Usto­
chrepts) of slightly alkaline reaction 
(pH 8.1) and medium in fertility. A 
basal dose of 20 kg nitrogen as urea. 
50 kg P206 as single phosphate and 20 
kg zinc as zinc sulphate per hectare 
were applied uniformly to all plots. 
Mungbean cv. Asha was drilled on 16 
and 15 July in 1992 and 1993, respec­
tively, in 30 cm rows. The plot size 
was 5.5 m x 2.7 m during both the 
seasons. 

Twelve herbicide treatments, i. e. 
trifluralin at 1.0 and 1.5 kg/ha as pre" 
plant, pendimethalin at 1.0 and 1.5 kg/ 
ha S8 pre-emergence, fluazifop-p-butyl 
at 0.5 and 0.75 kg/ha 8S post-emer­
gence (20 d. a. s.), trlfluralin at 0.75 
and 1.0 kg/ha as pre-plant followed 
each by fluazifop 0.25 and 0.50 kg/he 
as post-emergence, pendimethalin 0 75 
and 1.0 kg/ha as pre-emergence 
followed by fluazifop 025 kg/ha as 
postemergence were compared with 
manual weeding twice at 3 and 5 weeks 
after sowing (w. a. 5.), unweeded check 
and weed free check (Table 1). Thus, in 
all 15 treatments were replicated three 
times in a randomized block design. 
Herbicides were sprayed with knapsack 
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manually operated sprayer as per their 
application time with a spray volume of 
6001/ha. 

Visual phytotoxicity or per cent con­
trol data were recorded on 0-100 Bcale 
(where O=no control, and 100=comp­
lete control) 50 d. a. s. The density and 
dry matter of weeds were recorded with 
the help of a Quadrat (50 cm x 50 em) 
placed randomlY at three spots in each 
plot 50 and 75 d. a. S" respectively. 
during both the years. The original 
per cent weed control and density data 

were transformed by arcsin and v' n + 1 
transformation, respectively, prior to 
statistical analysis to reduce variation 
among treatments. Number of pods/ 
plant and seed yield of mung bean were 
recorded at crop harvest during both 
the seasons. 

RESULTS AND DISCUSSION 

Effect on Weeds 

The most pre-dominant weeds ot 
experimental field during both the 
seasons were Trianthema portulscastrum 
L among broad leaf weeds and Echino­
chloa colonum (L) Link. among grass 
weeds constituting 71 snd 24 per cent 
and 79 gnd 19 per cent of the totll 
weed population in 1992 Ind 1993, 
respectively. Besides, Digera arvensis 
Forsk. Celosia Brgentea L.. Physsl/is 
minima and Cyperus rotund us L. also 
infested the crop. 

Weed density recorded 50 d. a. s. 
revealed that all the treatments except 
fluazifop-p-butyl application alone 
significantly reduced the density of 
broad leaf weeds compared to unweeded 

Harysna BgriC. Univ. J. Res" 



CHEMICAL WEED CONTIlOL IN MUNGBBAN 

check. Similarly grass weed popula­
tion was also significantly lowered 
down by all the herbicide treatments 
during both the seasons (Table 1). 
Higher rite of herbicides reduced the 
density of weeds relatively mora than 
their lower rate. Pre· plant incorpora­
tion of trifluralin and pre-emergence 
pendimethalin each at 1.6 kg/ha were 
most effective in minimizing the density 
of both types of weeds. Post-~mer­
Rence application of fluazifop at 0.50 
and 0.75 kg/ha reduced the density of 
grasses to 2 to 4 weeds compared to 
21 to 83 of unweeded check during 
1992 and 1993. respectively. The dry 
matter accumulation of weeds revealed 
an identical trend to that of danoity du­
ring both the seasons (Table 1). Maxi­
mum dry matter of broad leaf weeds 
(269.8 and 140.2) and grassy weeds 
(183.7 and 73.2 g/m2) was recorded in 
unweeded check during 1992 and 1993. 
respectively which was significantly 
higher than rest of the treatments. with 
the exception of fluazifop application 
alone at both the rates. Fluazifop 
application at 0.50 and 0.75 kg/ha 20 
d. a. s. failed to reduce the dry matter 
of broad leaf weeds compared to un­
weeded check during both the years. 

Pre-plant trifluralin and pre­
emergence pendimethalin applied each 
at 1.0 and 1.5 kg/ha proved highly 
effective against broad leaf weeds. The 
control ranged from 73 to 92 per cent 
with trifluralin and 73 to 83 per cent 
with pendimethalin (Table 2). Post­
emergence fluazifop failed to control 
broad leaf weeds during both the 
seasons. On an &lverage of two seasons 
fluazifop at 0.5 and 0.75 kg/ha reduced 
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the dry matter accumulation of grassy 
weeds (barnyardgrass) to an extent of 
81 and 89 per cent during 1992 and 
1993. respectively. The control ranged 
from 70 to 88 per cent in 1992, and 
83 to 93 per cent in 1993. Integration 
of pre-plant trifluralin or pre-emergence 
pendimethalin with past-emergence 
fluazifop proved effective against broad 
spectrum weeds and the control was 
as good as obtained with two manual 
weedings at 3 and 6 w. 8. s. during 
both the season. 

Broad spectrum control of both 
broad leaf and grassy weeds by com­
bination of fluazifop or haloxyfop with 
fomesafen was also reported by Balyan 
at el. (1990). Excellent control of 
barnyardgrass with post-ernergence_ 
application of haloxyfop ,0.25 and 
fluDZifop 1.0 kg/ha hos been reported 
in soybean by Balyan et al. (1990). 
Higher dry matter of broad leaf weeds 
with fluazifop could be due to its 
failure to control any of the broadleaf 
weeds during growing season. 

Effect a n Crop 

Maximum and minImum number 
of pods/plant were measured In season 
long weed free and unweeded plots, 
respectively during, both the seasons. 
In 1992. all the h~rbicide treatments 
produced significantly more pods/plant 
than unweeded check. During 1993. 
trifluralin and pendimethalin each at 
1.5 kg/ha and their application of 0.75 
and 1.0 kg/ha when supplemented with 
fluazifop produced significantlv more 
pods/plant than unweeded check (Table 
2). H and weeding twice recorded next 
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TABLE 1 

Density (no 1m2) and dry matter of weeds (g/m3) aD influenced by different treatments 

Herbicide Dose Density of weeds (50 DAS) Dry mailer 01 weeds (75 DAS) 
(kg a. i./ha) ----------------- -----------------

Broad leaf weeds Grassy weeds Broad leaf weeds Grassy weeds 
-------_ --------- --_._--- -------

1992 1993 1992 1993 1992 1993 1992 1993 

Trifluralin 1.0 (8) 2.9 (6)2.6 (7)2.7 (7)2.7 47.1 15.2 30.2 6.7 

Tdlluralin 1.5 (3) 1.9 (5)2.5 (5)2.4 i5)2.5 34.8 12.8 20.5 4.3 

Pendimelha- 1.0 (10) 3.3 (13)3.7 (13)3.6 (9)3.2 79.2 24.8 44.8 13.0 

lin 

Pendimetha- 1.5 (7) 2.9 (12)3.6 (12)3.5 (7)2.9 61.5 19.8 33.2 8.7 

lin 

Fluazifop- 0.50 (131)11.8 (3916.3 (4)2.2 (2)1.6 261.5 176.3 22.5 1.5 

p·butyl 

Fluazifop- 0.75 (139)10.9 (39)6.4 (2)1.7 (0)1.0 269.7 179.2 14.3 0.3 

p-butyl 

Triiluralin fb 0.75 fb 0.25 (21) 4.6 (7)2.9 (23)4.9 (21)4.6 38.7 15.6 28.3 14.1 

fluazifop 

Trillurelin fb 1.00 fb 0.25 (18) 4.3 (5)2.5 (21 )4.7 (18)4.3 11.6 9.7 26.4 13.6 

fluazifop 

Trifluralin fb 0.75 fb 0.60 (26) 5.1 (8)3.0 (5)2.6 (13)3.7 10.2 5.3 24.1 B.3 

fluazifop 

Trifluralin fb 1.00 fb 0.60 (19) 4.4 (5)2.5 (5)2.4 (10)3.3 9.5 2.9 16.6 2.7 

fluazifop 

Pendimetha- 0.76 fb 0.25 (17) 4.3 (15)3.9 (19)4.5 (1)1.5 27.5 16.6 22.8 14.4 

lin fb fluaZjfop 

Pendimetha- 1.00 fb 0.25 (15) 3.9 (8)2.9 (19)4.4 (3)2.1 18.0 16.3 13.3 12.3 

lin fb f/uazitop 

Hand wee- 3 & 6 WAS (O) 1.0 (0)1.0 (0)1.0 (0)1.0 3.5 2.7 6.2 6.5 

dings (2) 

Unweeded ( 144)12.0 (46)7.0 (21)4.7 (83)9.2 269.8 183.7 140.2 73.2 

check 

Weed free (0) 1.0 (0)1.0 (0)1.0 (0)1.0 0 a 0 0 

check 

L. S. D. P=0.06 0.7 0.7 0.8 0.6 12.3 11.1 7.5 4.9 

Original date are in parentheses. 
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TABLE 2 

Number of pods/plant and seed yield of mungbean ao influenced by different 
treatments 

Herbicide D'ose 

(kg a, L/ha) 

Trifluralin 1.00 

Trifluralin 1.50 

Pendimethalin 'i·OO 

Pendimethalin 1.50 

Fluazifop-p- butyl 0.50 

Fluazifop-p' butyl 0.75 

Trifluralin tb f1uazifop 0.75 fb 0.25 

Trifluralin fb f1u8zifop 1.00 fb 0.25 

Trifluralin fb fluazifop 0.75 fb 0.60 

Trifluralin fb fluazifop 1.00 fb 0.50 

Pendimethlliin fb flU8Zifop 0.75 fb 0.25 

Pendimethlli,n fb flullzifop 1.00 fb 0.25 

Hand weedings (2) 3 & 5 WAS 

Unweeded check 

Weed free check 

L. S. D. P=O.05 

higher number of pods/plant to weed 
free treatment in both the years. 

Maximum seed yield of 628 and 
1225 kg/ha were recorded in season 
long weed free plots in 1992 and 
1993, respectively (Table 2). Different 
herbicide treatments registered higher 
seed yield than untreated check. 
Mungbean plants treated with triflura­
lin 1.5 kg/ha alone and frifluralin at 
0.75 and 1.0 kg/ha followed each by 
fluazifop at 0.50 kg/ha produced yields 
similar to the weed free conditions in 
both the seasons. Rest of the herbicide 
treatments applied alone or in supple­
ment produced lower seed yields than 
the weed free. 
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Pods/plant Seed yield (kg/ha) 
---.---- ----_ .. _--
1992 1993 1992 1993 

8 14 346 745 

12 19 519 927 

8 12 303 606 

10 17 374 794 

7 12 240 634 

8 14 328 737 

11 18 451 821 

12 19 466 922 

14 20 519 1048 

14 20 547 1099 

10 14 321 771 

12 18 469 I 828 

14 21 568,' 1137 
/ 

4 10 71 531 

15 22 628 1225 

4 6 111 284 

Higher seed yields from the higher 
artes of trifluralin or pendimethalin 
and trifluralin at 0.75 or 1.0 kg/ha 
followed by fluazifop 0.50 kg/ha were 
main Iy due to reduced population and 
dry matter of weeds particularly carpet­
weed and barnyardgrass (Table 1). 
Similarly higher and 10"Yer seed yield; 
under different herbicide treatments 
were because of higher and lower podsl 
plant of mungbean (Table 2). Increase 
or decrease in seed yield under diffe­
rent weed control treatments was well 
supporfed by the significant negative 
correlation coefficient obtained between 
dry matter of weeds and seed yield of 
crop (r=0.897 and 0.680 during 1992 
and 1993, respectively). The relation-
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ship was found linear. Higher seed 
yield of mungbean with tank mixture 
of sethoxydim and fomesafen, fluazi­
fop and fomesafen, haloxyfop and 
fomesafen were also reported earlier 
by Balyan and Malik (1989). Similarly 

early post-emergence application of 
haloxyfop, flu8zifop or fomesafen 
when supplemented by wheel hoeing 
Of hand weeding at 40 d. a. s. recorded 
higher aoybean yields than herbicide 
application alone (Balyan, 1992). 
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ABSTRACT 

The compound Q,owth rales of rice f(,1 a period 01 26 vears (1966-67 
to 1991-92) were found hig~IV significant. In!eraction betw.en araa and 
yield haa played a significant role in increaling th. production of the crop. 
Further, the production hal increaled to a large eXlent through the adoption of 
high yielding vari.ties. ample ir,lgation la~iliti9R and good consumption ot 

fertilizers. 

Rice crop plays a vital role in in­
creasing the production of foodgrains 
in India. It had 42.32% of total pro­
duction of foodgrains in India during 
1990-91 out of which 2.46% of rice was 
produced in Haryanastateonly. Keeping 
in view the importance of this crop in 
Haryana, a study was conducted to 
work-out the growth performance of 
rice in area, production and vield based 
on time series data. The growth during 
pre-green revolution and post-green 
revolution period. has also been exami­
ned. 

METHODOLOGY 

The study utilizes the data on area, 
production and yield of rice in Haryana 
state for a period of 26 years (1966-67 
to 1991-92). Haryand .tate hal been 
divided into two zones, viz. Eastern 
zone and Western zone according 
to their agro-climatic conditions. The 
former consists of Ambara, Yamuna­
nag8r, Kamal, Kurukshetra, Sonepat, 
Faridabad, Rohtak, Kaithal and Panipat 
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district. while the latter includes diet­
ricts of Jind. Hiser, Sirsa, Bhiwani. 
Gurgaon, Mahendragarh and Rewari. 
A study on variability in area. produc-

t 

tion and yield of rice has been done for 
Haryan. stete a. 8 whole a'nd zone­
Wise. 

Any incre8se or decrease in the 
production of e crop depends basicallv 
on the changes in area under the crop 
and its average yield. If the production, 
average yield and area are denoted by 
On, Yn and An for the nth vear and 00. 
Yo and Ao for the base year, the in­
crease in production 0= (On-Oo) in 
the n years over the, base year is e 
function of change in area A=(An-Ao) 
and Yield Y=(Yn-Yo). \Sharma (1977) 
has suggested the following relation­
ship to measure the relative contribution 
of area, yield and their interaction in 
crop production. He measured the total 
change in the value of production as : 

O=AoY+AYo+AY ... 1 
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where Ao Y = Yield effect, 

AYo=Area effect, and 

AY = Interaction effect of ar.a 
and yield. 

Thus, the total change in produc· 
tion can be decomposed into three 
components, viz. yield effect, area effect 
and inferaction effect of both yield and 
area. 

The linear .8 well .a compound 
growth rat.. of .rea, production and 
yield of rice have been worked out by 
fitting the linear and exponential func­
tions. 

The linear function is 

Y=a+bt 

where Y=Area/Productien/Yield, 

a=Conatant, 

... 2 

b= Regression coefficient, and 

t=Time variable in years. 

The exponential function is 

Y=A 8 t ... 3 

where A = Constant and 

8 = Reg ression coefficient. 

It can be expressed in the log form ali 

log Y=log A+ flog B ... 4 

which is simif.r to Hnear equation (2). 
The compound growth rate (C. G. R.) 
has been calculated a8 : 

C. G. R. (%) = (Anti fog B-1)x 100 ... 5 

I n order to have an idea of varia­
bility between estimated trend value 
and observed value, we calculated: 
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Coefficient of 
variation for 
estimated trend 
value n-2 

=----- X100 ... 6 
Trend mean 

A 

where Vi i,the observed value and Vl 
is the corresponding estimat.d trend 
value for the itb year. 

Coefficient Standard deviation 

of variation =----.,....-- x 100 
Mean ... 7 

RESULTS "AND DISCUSSION 

Rice crop had 17.81% of area and 
19.86% of production of total food­
grains in Harvan. during 1991 -92. The 
Eastern zone of the State includes more 
important rice growing districts in 
comparison to the Western zone. There 
i8 an increase in average area of 
222.67 and 500.00 per cent in these 
zones. respectively, during the last 26 
years by taking the triennium 1964-67 
as base period and the triennium end­
ing 1991-92 8S current period (Table 
1). For the State the average area of 
rice has increased from 190 to 663 
thousand hectares (248.95 per cent) 
during this period. The per cent change 
in production has been to the tune of 
604.78 and 1418.18 per cent for the 
eastern and Western zones, respec­
tively. The average production has 
increased from 231 to 1807 thousand 
tonnes for the State, i. e. an incr~ase 
of 682.25 per. cent. Similarly, average 
yield in Eastern and Western zones has 
increased by 118.44 and 153.11 per 
cent, respectively. The average yield 
of the State has increased from 1.216 
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TABLE 1 

Average arel, production and yield of rice for trienniums 1.964-67 and 1989-92 

Zones/State 

Eastern zone 

Western zone 

State 

Eastern zone 

Western Zone 

State 

Eastern Zone 

Western zone 

State 

Base period 

(1964-65 to 
1966-67) 

Current period 

(1989-90 to 
1991-92) 

Average area ('000' hectares) 

172 

18 

190 

555 

108 

663 

Avarage production ('000' tonnes) 

209 I 

22 

231 

1473 

334 

1807 

Average yield (kg per hectare) 

1216 

1222 

1216 

2654 

3093 

2725 

TABLE 2 

Change 

Net Percentage 

383 222.67 

90 500.00 

473 248.95 

1264 604.78 

312 1418.18 

1576 682.25 

1439 118.44 

1871 163.11 

1509 124.10 

Average area, production and yield of rice in pre-green revolution and p6st-green 
revolution periods ' 

Variable P(e-graen revolution period Post-green revolution period Change ----_ . .::__---

(1960-61 to 1966-67) (1967'68 to 1991-92) Net Percentage 

Mean Coefficient of Mean Coefficient of 
variation <%) variation (%) 

----_. __ . 
Area 173.00 9.49 445.42 35.03 272.42 157.47 

Production 206.67 17.41 1047.88 49.95 841.31 407.28 

Yield 1194.00 1498 2352.00 22.95 1158.00 96.98 

TABLE 3 

Effect of yield, area and their interaction on rice production 

Effect E.stern zone Western zone State 
(%) (%) (%) 

Yield 19.6 10.8 18.2 

Are. 36.8 35.2 36.5 

Interaction 43.6 64.0 45.3 
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to 2725 kg per hectare registering an 
increase of 124.10 per cent. The per 
cent growth is higher in Western zone 
as compared to Eastern zone showing 
the growing popularity of rice in the 
Western zone also. The growth in 
production is higher than the change in 
area and yield of the crop. 

The level of growth of area, pro­
duction and yield of rice during pre­
green revolution and post-green 
revolution periods has been depicted 
in Table 2. The area under the crop 
has increased from 173 to 445.42 
thousand hectares showing an increase 
of 157.47 per cent in post-green re­
volution period over the pre-green 
revolution period. The production of 
rice has shot up from 206.57 to 
1047.88 thousand tonnes during this 
period registering an increase of 407.28 
per cent. Similarly, yield has also in­
creased from 1194 to 2352 kg per 
hectare accounting for an Increase of 
96.98 per cent in post-green revolution 
period. Post-green revolution period 
has adopted high yielding varieties of 
rice and modern technology of rice 
production. This is the reason for a 
revolutionary change in this period. 
The increase in production is more than 
that of area and yield in both the 
periods. 

Further. the t.otal change in pro­
duction as decomposed into three 
components, during base period to 
current period is presented in Table 3. 
In the Eastern zone, the production of 
rice increased by 19.6 and 36.8 per 
cent due to yield and area effects, res­
pectively. whereas their interaction has 
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43.6% effect. Similarly in Western 
zone, the yield, tne area and their inter­
action have increased the production 
by 10.8, 35.2 and 54.0 per cent, 
respectively. For the State. the pro­
duction has increased by 18.2% due 
to yield. 36.5% due to area and 45.3% 
due to the interaction of yield and 
area. Thus, the contribution of inter­
action of area and yield has played a 
major role in increasing the production 
of rice in comparison to their individual 
effects. 

The trend analysis of area. produc­
tion and yield has been set out in Table 
4 for zones as well as State. The com­
pound growth rates show that during 
the period under study the area. prO­
duction and yield have increased 
significantly. For the Eastern zone, 
compound growth rate in respect of 
area is 4.56% (with a simple increase 
of 15.48 thousand hectares ahnuallv). 
whereas for Wostern zone it is 7.62% 
(with 8 simple increase of 4.04 thou­
sand hectares annually). Thus, the 
area of riee in Western districts has 
increased rapidly. For the State, area 
has increased with 4.96 per cent com­
pound growth rate, with a simple 
increase of 19.52 thousand hectare 
annually. 

The production of rice has increa­
sed with compound growth rate of 
7.63% (with a simple increase of 51.89 
thousand tonnes annually) in the Eas­
tern zone. whereas for Western zone, 
it has been 11 .17% (with an increase 
of 13.12 thousand tonnes annually). 
It confirms that the increase in produc­
tion is higher in relative terms. but 
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TABLE 4 

Per annum growth rafes of area. production and yield of rice trom 
1966· 67 to 1991-92 

Zonss/ State Compound growth rate (%) linear growth rate 

Area Production Yield Area Production Yield 

Eastern zone 4.56" 7.63*- ~.93*· 15.48** 51.89*· 55.49·· 
(0.001) (O.OO:.!) (0.002) (0.87) (3.01) (7.21) 

Western zone 7.62·· 11.17·· 3.29'" 4.04·· 13.12·· 67.71·· 
(0002) (0.003) (0.002) (0.24) (0.89) (8.19) 

State 4.96" 8."·. 3.0;·· 19.52·' 65.01** 57.88'· 
(0.001) (0.002) (0.002) (1.07) (3.77) (7.08) 

---- ~- - - ___.,_-
Figures in parentheses are standard er~ora. 

TABLE 5 

Coefficient of variation in observed and estimated trend values of area. production 
and yield of rice 

Zones/Stata 

Area 

Observed Trend 
(%) (%) 

Eastern zone 34.44 11.30 

Western zone 50.96 23.64 

State 36.83 12.48 

lower in absolute terms in Western 
zone in comparison to Eastern zone. 
For State. the production of rice has 
increased with 8 compound growth 
rata of 8.11 per cent. i. e. with a 
simple increase of 65.01 thousand 
tonnes annually. 

The compound growth rates for 
yield in Eastern and Western zones 
workout to 2.93 and 3,29 per cent 
while the simple annual increase is 
recorded at 55.49 and 67.71 kg per 
hectare. respectively. It shows that 

Vol. 25. Nos. 1 & 2 

Variability in 

ProdUction ,Yield 

Observed Trend Observed Trend 
<%) (%) (%)/ (%) 

50.12 22.64 24.23 15.23 

67.96 35.35 28.61 16.B8 

52.81 23.96 24.7:3 14.91 

the average yield has increased at a 
higher rate in the Western zone. For 
the S'tate. yield has increased with a 
compound growth rate of 3.01 per 
cent. i. e with a simple increase of 
57.88 kg per hectare annually. The 
growth rate of pr,oduction is higher 
than the growth fates for area and 
yield. 

The variability in the observed 
values and estimated trend values of 
area. production and yield of rice has 
been given in Table 5. For area the 
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coefficients of variation have been 
worked out 34.44 and 50.95 per cent 
for Eastern and Western zones. 
respectively which have reduced to 
11.30 and 23.64 per cent for estimated 
trend values. The variability in crop's 
area of the State has also decreased 
from 36.83 to 12.48 per cent for 
estimated trend value. Coefficients of 
variation for· production are found to 
be 50.12 and 67.96 per cent which are 
reduced to 22.64 and 35.35 per cent 
for estimated trend value in Eastern and 
Western zones. respectively. It . has 
reduced from 52.81 to 23.96 per cent 
for estimated trend value of production 
for the State. Similarly for vield. the 
coefficients of variation are reduced 
from 24.23 fo 15.23 and 28.51 to 
15.88 per cent for estimated trend 

values in Eastern and Western zones, 
respectively. For the State the 
variability in the yield of the crop has 
reduced from 24.73 to 14.91 per cent 
for estimated trend value. Amongst 
.rea. production and yield of the crop. 
production has more variation and the 

• redUction in variability is more in 
Western zone than Eastern zone for 
estimated trend values. 

During the period 1966-67 to 
1991-92. the gross irrigated area of 
rice crop in the State has increased 
from 138 to 6:34 thousand hectares. 
i. e. an increase of 359.42% of gross 
irrigated area. Further. 99.53% of the 
total area of the crop has come under 
irrigated area and 74.6% under the 
high yielding varieties. 
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ABSTRACT 

The study on okra cv. Versha Uphar revealed that spacing of 30 x 30 em 
resulted into significantly teller planta in comparison to wider spacing. 
(45 x 45 cm and 60 X 30 cm). Branches per ,plllnt were observed significantly 
highar under 45 x 45 cm than all other spacings. Nitrogen at 100 and 160 
kg/h •• ignificantly incrsased the plent height and number of brancha5 per 
plant over control end 50 kg/hi. however, both the highe' doses were at par. 
Spacing treatments did not influence the days to 50% flowering. however. N 
at 100 and 150 kg/he delayed the 50% flowering in comparison to control and 
60 kg N/ha. Number of fruit. per plant, weight of individual fruil, and fruit 
yield per plant ware maximum under 45 x 45 cm which was followed by I 

60 x 30 c m and were significantly higher thsn other specings. N 81 '00 kg/ha / 
significantly improved these chllacter. aa well as fruit yield per ha over co'r 
trol and 50 kg N/ha. Significantly higher fruit yield per ha was recor~ed 
under 60 X 20 cm over all other spacings except 46 x 30 cm. 

Okra is one of the important 
vegetable crops of sub-tropical and 
tropical regions. Its tender green fruits 
are used as a vegetable and are gene­
rally marketed in fresh st~te, but some­
times are also available in canned or 
dehydrated form. It is grown in an area 
of approximately 4800 ha in Haryana. 
Varsha Uphar, a newly developed culti­
var of okra from CCS Haryana Agricul­
tural University, Hisar is high yielding 
and resistant to yellow vein mosaic. 
Varying recommendations about the 
plant density and nitrogen requirement 
of the prevalent varieties of okra under 
different agro-climatic conditione are 
available (Verma et al., 1970; Gupta \ 
'fBI., 1981; Singh, 1990). Nevertheless, 

the exact specification for this new 
cultivar was a matter for desirable 
research. It was with this view the 
present inveGtigations were undertaken 
to study the effect of spacing and 
nitrogen on Varsha Uphar-a promising 
cultivar of okra. 

Vol. 25, Nos. 1 & 2 

MATERIAL AND METHODS 

The present e)(periment was con­
ducted with okra cultivar Varsha Uphar 
during the rainy season 1992, at 
Vegetable Research Farm of CCS 
Haryana Agricultural University, Hisar. 
The experiment was conducted on deep 
friable sandy loam soil having a pH 8.5. 
Twenty treatment combinations consis-
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ted of five plant spacings (30 x 30, 
45 x 30, 45 x 45. 60 x 20 and 60 x 30 
cm) and four levels of nitrogen (0. 50. 
100 and 150 kg/ha). The experiment 
was laid out in split-plot design and 
each treatment was replicated three 
time •. The crop was planted on 26June. 
1992 and the seeds were dibbled on 
flat beds. Recommended cultural 
praotiees and plant protection measures 
were adopted during the period of 
experimentation. 

RESULTS AND DISCUSSION 

The data in Table 1 reveal that plant 
spacing influenced the fruit yield con­
siderably and was significantly higher 
under 60 x 20 cm than all other spac­
ings except 45 x 30 cm. Higher plant 
population under 60 x 20 cm splicing 
resulted in 29.3 and 9.5 per cent higher 
fruit yield than 45 x 45 and 60 x 30 
cm, respectively. Increase in fruit yield 
with closer spacing was also reported 
by Mondal at a/. (1989). Mondal and 
Mallik (1990) and Singh (199OJ. 

Wider spacing increased the fruit 
yield per plant and it was maximum 
under 45 x 45 cm followed by 60 x 30 
cm. Under wider spacing individual 
plant gets plenty of light and more 
nutrients in comparison to closer spac­
ing which results into better perfor­
mance in terms of more fruits per plant. 
Increased number of fruits per plant at 
wider spacing has also been reported 
as an attribute to high yield per plant 
by Kamalanathan et a/. (1970) and 
Singh (1990). Wider spacing also 
improved the weight of individual fruit 
significantly in comparison to closer 
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spacing. These observations are in 
,greement with thole of Singh (1990). 
Maximum fruit yield per plant but 
minimum per h. under 45 x 45 cm 
suggested that higher yield per plant 
was nof sufficient to compensate the 
loss in fruit yield due to decreased 
number of plants per hectare .. 

Though. the plant population per 
unit area was maximum under 30X 30 
em spacing. however. total fruit yield 
under this treatment was 20.3 per cent 
less than obtained under 60 X 20 cm 
spacing. Due,to significant reduction 
in number of fruits and weight of 
individual fruit. the yield contribution 
of each plant under 30 x 30 cm wal 60 

low that higher plant population could 
not compensate the reduclion in per 
plent yield. These findings suggest 
that plant population per unif area can 
only be increased upto a certain limit. 

Application of nitrogen significantly 
increased the fruit yield per ha through 
its beneficial effect on plant growth 
which in turn resulted in an improve­
ment in number of fruits per plant and 
weight of individual fruit. Significantly 
higher fruit yield was recorded under 
100 kg N/ha. which was 65.6 and 
22.0 per cent higher than control 
and 50 kg N/ha. respectively. Appli­
cation of even 50 kg N/ha resulted in 
35.8~~ increase in yield over control. 
However, increase in nitrogen upto 
150 kg/ha did not result into further 
increase in fruit yield over 100 kg/ha. 
These results are in close confirmity 
of the findings of Verma st 8/. (1970) 
and Gupta etai. (1981). 
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Higher fruit yield per ha under 
100 kg N was directly related to the 
yield contributed by individual plant as 
a result of significan~ increase in num­
ber of fruits per plant and weight of 
individual fruit over control and 50 kg 
N/ha. Even 50 kg N/ha resulted in 
significant improvement in these 
attributes over control. Shrestha 
(1983) and 'Majanbu et al. (1987) have 
also reported increase in number of 
fruits per plant and weight of indivi­
dual fruit with nitrogen application. 

Interaction between spacing and 
nitrogen (Table 2) was found to be 
significant in respect of fruit yield per 
ha. Highest fruit yield was obtained 
at 60x 20 cm spacing and 100 kg Nlha, 
which was followed by 60 x 30 cm 
plant spacing at the same level of 
nitrogen. The minimum fruit yield 
was recorded under 45 X 45 em spacing 
without nitrogen and the difference 
between maximum and minimum yield 
was 107.7 per cent. This indicated 
that the combined effect of lower plant 
population and crop raised without 
nitrogen affected the fruit yield 
adversely. 

Studies on growth characters 
_(Table 1) revealed that plant height was 
more under closer spacings, whereas 
significantly higher number of branches 
per plant was recorded under widest 
spacing of 45 x 45 cm compared to 
other spacings. Application of 100 kg 
N/ha significantly improved the plant 
height and number of branches in 
comparison to control and 50 kg N/ha. 
However, highest dose of 150 kg N/ha 
did not improve these characters over 
100 kg N. Similar results on growth 
characters ha,!e been reported by 
Gupta et al. (1981). Various spacing 
treafment. were ineffective in in­
fluencing the days taken to 50% 
flowering which proved the dependence 
of flowering on weather rather than 
on spacing treatments. Howeve" 
application of nitrogen at 1 00 kg or 
more per ha significantly delayed the 
50% flowering in comparison to 
control and 50 kg N/ha. The node 
to first fruit set was not influenced by 
any treatment which showed that it ie 
varietal character and was nof 
influenced by cultUral practices. 
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I ABSTRACT 

Soft dates were prepared during 1992 from Khadrawy, Shamran, Zahidi 
and Zagloul varieties by thawing and dehydration for 24 and 96 hours at 4" 
and 50·C, respectively. The best qUlllity of soft dates was obtained from 
cultivar Shamran with orglnoleptlc rating of 8.3/10.0 but the maximum 
recovery was obtained from cultivar Zagloul. 

The date (Phoenix dactylifera L)­
locally known as 'Khajoor' is one of 
the oldest and most nourishing fruits 
of the world. Low rainfall areas of hot 
and dry regions with well drained deep 
sandy loam soils are best suited for its 
cultivation. The Mediterranean region 
of the world, where no rainfall occurs 
during February to September, is the 
only best area for the cultivation of 
dates. In India, such conditions do 
not exist anywhere, however, north­
western region is somewhat suitable 
for the cultivation of dates but here the 
fruits just complete 'doka' stage (122-
170 days) and the 'pind' or 'tamar' 
stage is not attained because of onset 
of rains. Experience of the past few 
years has shown that tho climatic 
conditions prevailing in Haryana, which 
lies in north western region, are 
marginal for date cultivation. The fruits 
ripen in July-August when the 

monsoon rains have started which 
cause cracking of the fruits. Therefore, 
farmers are forced to harvest t!:le fruits 
before the onset of' rains. 

A technique to recover soft dates 
from fruits completing doka stage was 
developed. The present work was 
undertaken to identify the best cultivar 
to have the maximum recovery of 
quality soft dates from doka dates. 

MATERIAL AND METHODS 

Uniform fruits of dates at doka 
stage of maturity were harvested from 
each of the four cultivars, viz. 
Khadrawy, Shamrari, Zahidi and 
Zagloul. The sorting and washing of 
fruits were done immediately. Two kg 
fruits of each cultivar were taken in each 
replication and the experiment was 
,replicated four times. 

·Direclor of Publications, ecs Ha'yana Agricultural University, Hisar - 125004. 

·'Director, N. R. C" Bikaner. 
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Fruit weight, pulp weight, seed 
weight, TSS and acidity of the fruits 
were recorded in the beginning 
of the experiment. Thawing of fruits 
was done at 4°C in a deep freezer for 
24 h. After thawing, 'the fruits were 
exposed in air at room temperature for 
12 h. These fruits were then kept at 
500 e in air circulating dehydrator for 
96 h to remove excess of moisture and 
resulted material was termed as soft 
dates. These soft dates were analysed 
for different physico-chemical char­
acters, viz. recovery percentage, per 
cent moistUre, lugar and organoleptic 
rating. Sugar was estimated by the 
Ferricyanide method given by Hulme 
and Narian (1931) and expressed as 
per cent of sugar. Titrable acidity was 
determined by titrating 5 g of pulp with 
0.1 N NaOH using phenolphthalein as 
indicator and expressed as per cent of 
pulp (AOAC. 1970). Organoleptic 
rating was assigned following Hedonic 
Rating test of Ranganna (1977). 

RESULTS AND DISCUSSION 

Recovery Percentage 

The results indicate that recovery 
percentage of soft dates was higher in 

Zagloul followed by Zahidi. The mini­
mum recovery percentage was noted 
in Sham ran (TaQle 2). Recovery per­
centage of soft dates dependl upon 
total soluble solids in the raw material 
and per cent moisture retention in the 
soft date. As the TSS in fruit of 
Zagloul was maximum and the loft 
dates prepared from these frui,ts also had 
more water retention it resulted in 
higher recovery percentage of loft 
dates. These results are in uniformity 
with thOle of Godara and Pareek 
(1985). 

Moisture Content 

The moisture content was maxi­
mum In 80ft datel prepared from 
Zagloul cultivar while it was minimum 
in solt dates prepared from Shamr.n 
and Zahidi (Table 2). Similar results 
have been reported bV Yousif Bt al. 
(1976). 

Total Sugar 

The maximum total sugar content 
was noted in soft dates prepared from 
cultivar Shamran followed by Khadrawy 
while minimum was in Zagloul 
(Table 3). This might be due to high 
amount of moisture content in Zaglouf 
cultlvar. 

TABLE 1 

Physical and chemical characters of doka fruits of different cultivars of dates used 
for making soft dates 

Cullivar Fruil wi. Pulp wi. Seed WI. TSS AcidilV 
(g) (g) (g) (%) 

Khadrawv 11.23 9.83 1.40 33.65 0.249 
Shamrao 8.23 7.00 1.23 33.90 0.223 
Zahidi 18.03 16.40 1.63 35.50 0.233 
Zagloul 20.23 18.14 2.09 36.25 0.253 

C.D.aI5% 0.03 0.23 0.06 0.66 0.004 
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TABLE 2 

Per cent recovery and per cent moisture in 60ft dates (Pind Khajoor) from doka fruita 

of different cultivars of dates by freeze ripening method 

Cultiver .Recovery (%) Moisture conterit (%) 

----------------- ------------------
A B 'C Total A B C Mean 

grBde grade grade grade grade grade 

Khsdrawy 10.94 10.20 14.40 35.54 29.47 29.02 26.34 28.27 

Shamrsn 11.46 10.26 9.70 31.42 29.18 28.09 23.82 27.03 

Zahidi 11.30 17.69 p.20 42.19 31.35 26.73 25.85 27.97 

Zagloul 24.78 16.30 ~5.46 55.53 32.21 31.46 30.78 31.48 

C. D. 8t 5% 0.65 0.42 0.34 1.65 0.49 0.56 0.72 

TABLE 3 

I 

Sugar content (%) and organoleptic rating of soft dates (Pind Khajoor)/from doka 
I 

fruits of different cultivars of dates by freeze ripening meth,ad 

Cultivar 

Khadrawy 

Shamrsn 

Zehidi 

Zagloul 

C. D. 8t 6% 

Sugar in A grade loft dates 

-----------------
Total Reducing Non-reducing 

sugar sugar sugar 

t%) (%) (%) 
._---

70.34 66.62 1 3 .72 

72.94 64.70 8.24 

64.62 49.76 14.76 

61.48 53.66 7.82 

1.09 0.83 1.10 

Organoleptic rating 

(out of 10) 

-------------
A B C 

grade grad. grade 

7.7 6.3 4.3 

S.3 5.3 4.0 

7.0 5.2 3.7 

7.6 6.8 5.1 

------------------------

Organoleptic Rating 

Organoleptic rating indicates that 
the 110ft dates prepared from Shamrsnl 

Vol. 25. NDs. 1 & 2 

cultivar were of best quality followed 
by Khadrawv and Zagloul. The possible 
reason may be the high concentration 
of tQtal sugars. 

55 



GODAR.A BT AL. 

REFERENCES 

AOAC. 1970. Official methods of analysis. 
Association of Official A.gricultulal Chemists, 

Washington, D. C. 

Godara, R. K. and Pareek, O. P. 1985. Effect of 
dehydration methods and boiling waler dip 

treatments on the recovery and quality of 
chhuhara from doka fruits of Halawy, 
Khadrawy and Shamran detepalm CullivBrs. 

Indian J, Holtic. 42 : 199·205. 

Hulme, A. C. and Narian, R. 1931, The Ferri­
cyanide method for determination of 

reducing lugar. A modIfication of Hagedorn­

Jensen-Hines technique. Biochem. J. 26 : 
1051-66. 

Ranganna, S. 1977. Manual o{ AnlllY6is 01 Fruit. 
and Vegetables Products. Tata McGraw 
Hill Publishing Co. Ltd., New Delhi. 

Yousif, A. K., Benjamin, N.D., Aladdin, S. M. and 

All, S. M. 1976. Nutritive lIalue of com­
mercial Iraqui dete cultivars. Chemical com­

position. Palm and Date ReI. Centre Tech. 
BUll. No.9. pp. 9. 

(Rec.lved: July 15, 1994) 

56 Harvan. 'UrIC. Unlv. J. Rill., 



RESEARCH NOTE 

H.rysn •• urlc. Univ. J. Res. 25: 57-60 (March-June 1995) 

HOST RESPONSE OF SOME CULTIVARS OF VEGETABLE AND 

SPICE CROPS AGAINST MELOIDOGYNE SPECIES AND EFFECT 

OF DIFFERENT I NOCULUM LEVELS OF MELOIDOGYNE 
JAVANICA ON SP1CES 

R. S. KANWAR, K. K. WALIA, D. e. GUPTA and R. K. JAIN 

Department of Nematology 

ecs !:iaryana Agricultural University. Hisar - 125004 
I 

(Accepted: December 22.1994) 

Root-knot nematode parasitizes 
most of the crops grown all over the 
world (Saka and Carter. 1987). Never­
theless. some crops and cultivars are 
less preferred hosts and can safely be 
included as alternative crops in crop­
ping sequences aimed at minimising 
the nematode damage. Hence. some 
cultivars of Evegetable and spice crops 
grown during rabi sealon were 
evaluated for their reactions against 
Meloidogyne species under pot house 
conditions. In addition. pathogenicity 
of Meloidogyne iavanica on coriander. 
fennel and fenugreek was also investi­
gated. 

Seeds of commonly grown cUltivars 
of vegetable crops (Table 1) and 
spices (Table 2) were sown in 15 cm 
earthen pots filled with nutrient defi­
cient. nematode free sandy soil. Ten 
days after germination, one plant per 
pot was retained and each plant was 
inoculated with M. incognita and 
M. iavanica separately @ 2 juveniles/g \ 
soil. In onion. four-week-old seed­
lings were inoculated ten days after 

Vol. 25. Nos. 1 & 2 

transplanting. In second experiment, 
fenugreek (cvs. PEB and Kasuri). 
coriander (cv. CO-2) and fennel Ccv. 
GF-l) were inoculated ten days aft'&r 
germination at different inoculum levels 
(10. 100. 1000 or 10000/ juvenilesl 
plant). Uninoculated plarts in each 
crop served as control for comparison. 

For each crop four replications 
were maintained and pots were arrang­
ed randomly and maintained as per 
recommended practices. Observations 
on plant growth parameters and root­
knot index (based on 1-5 scale. i. e. 
l=no gall, 2=1-10 galls. 3=11-30 
galls, 4=31-100 galls. and 5=100+ 
galls) were recorded after 75 days of 
inoculation in both \the trials. In onion 
and garlic. this period was kept four 
and five months. respectively. 

The host response of vegetable 
crops is given in Table 1. Against 
M. javanica. maximum root-knot index 
(3.0) was recorded in turnip (cv. 
White-4). Against M. incognita, Pusa 
chatki and Kalyanpur-l cultivars of 
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TABLE 1 
Reaction of some vegetable crops to Meloidogyne species 

S. Crop Cultiver Rool-knot index (1-5 scele) 

No. M./avanica M. incoQnita 
_------

1. Radish Pusa chelki 25 3.8 
(Raphanus sativus) KBlyanpur-1 2.3 4.0 

Local 2.6 2.8 

2. Turnip White-4 3.0 3.7 
(Brassica rapa) 

3. Carrot He-l 2.0 2.3 
(D8UCUS ca rota) 

4. Cauliflower Snow 8all-16 2.3 2.3 
(BrassieB olersces val. 
botrytis) 

6. Garlic Local-1 2.0 2.3 
(Allium sativum) Loca'-2 2.0 2.0 

B. Onion Hisal-2 2.0 Not tested 
(All ium ceps) 

TABLE 2 

Reaction of some spices to Me/oido-

radish and White-4 cultivar of turnip 
recorded high root-knot indices (3.8, 
4.0 and 3.7. respectively) in comparison 
to other crops. Although the crop 
varieties mentioned above showed 
high root-knot indices, ranging bet­
ween 3.0-4.0, yet no reproduction was 
noticed on any of the crop/variety as 
evidenced by the absence of egg­
masses on roots and juveniles in soil. 
Similar results were obtained by 
Kanwar (1989) regarding host response 
and multiplication of M. iavanica on 
some of these crops under field condi­
tions. In general. crop varieties in 
present study exhibited more galling 
against M. incognita as compared to 
M. javanica indicating that crops and 
varieties show differential response to 
different nematode species. and that 
M. incognita is more virulent than 
M. javanica on these crops. 

gyne javanica 

s. Crop Cultivar Root-knot 

No. index 
('-5 sca'a) 

,. Fenugreek Pusa Early 2.B 

(Trigonal/a Bunching 

foenum-graecum) Kasun 3.0 

2. Cumin JC-11 2.0 

(Cuminum RZ-19 2.3 

cyminum) UC-21B 

3. Coriander CO-2 2.0 
(Coriandrum 
sativum) 

4. Fennel PF-35 1.0 

(FoenicuJum HF-33 1.0 

vulgare) HF-39 1.0 

GF-l 1.0 

Local 1.0 
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TABLE 3 

Effect of Meloidogyne jsvsnica on root·knot disease intel_1sity in some spice crops 
(average of four replications) 

Inoculum levels Root'knot index (1'5 Icale) 

r'enugreek Fenugresk Coriander Fennel 
(cv. PEB) \ (cv. Kasuri) (cv. CO'2) (cv. GF'l) 

o (check) 

10 

100 

1000 

10000 

C. O. lit 5% 

1.5 

2.0 

3.6 

4.8 

0.7 

In spices, root-knot index was. 
more on fenugreek than on cumin, 
coriander or fennel (Table 2). No 
galling was observed on any of the 
five cultivars of fennel. These result. 
are in confirmity with those of Paruthi 
eU/. (1987). The nematode did not 
complete its life cycle on any of the 
spice variety as no soil population was 
recorded after 75 days of nematode 
inoculation. It 8eems that due to low 
temperature prevailing during crop 
growth, the nematode was unable 
to complete life cycle (Kaushik and 
Bhatti, 1986). 

In second experiment. data on 
plant growth characters in all the four 
varieties of spice crops, at all inoculum 

1.5 1.3 1.3 

2.0 2.0 1.5 

2.5 3.3 1.8 

45 4.3 1.8 

0.8 0.7 NS 

levels, were found to be statistically at 
par with those in uninoculated control 
and are, therefore, not presented. 
However, root-knot index on coriander 
and both the cultivars of fenugreek 

/ 
increased with increase 'in/ inoculum 
level (Table 3). Root-knot! index was 
less (1.8) in fennel even at the highest 
inoculum level proving its highly 
resistant nature. It may be inferred 
from these results that at such low 
temperatures as occurred during these 
crops' growth, root-knot nematode is 
unable to inflict damage on fenugreek 
and coriander inspite of heavy galling 
because feeding, development, repro­
duction and multiplication of nematode 
are retarded to a great extent. 
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ABSTRACT 

I 

Health and nutrition education component of ICDS programme certainly 
had positive impact on the knowledge of its beneficiaries regarding various 

aspects such all immuniZation/vaccination. contagious diseases. common 
ailments. prenatal care. family planning. weaning practices. and personal and 
environmental hYgiene. There are few areas such as childhood disabilities 
and deficiency diseases in which ICDS respondents were ignorant. 

The health and nutrition education 
component of the ICDS scheme aims at 
effective communication of certain 
basic health and nutrition messages 
with a view to enhance the mother's 
awareness of the child's needs within 
the family environment. Health and 
nutrition education is required to be 
given to all women in the age group 
15-44 years, priority being given to 
nursing and expectant mothers. HNE 
component is very important part of 
the ICDS project as the problems of 
ignorance, ill health and malnutrition 
go hand-in-hand. HNE component 
provides knowledge on aspects such as 
immunization/vaccination. contagious 
diseases. common ailments. prenatal 
care. family planning. etc. Anganwadi 
workers impart knowledge to the 
women beneficiaries regarding health 
and nutrition component. The present 
study has been conducted to know the 
impact of HNE on ICDS beneficiaries. 

Vol. 25. Nos. 1 & 2 

MATERIAL AND METHODS 

/ 
Data were collected fr9m six 

villages of Hisar district. ,villages 
where ICDS programme /was in 
operation were selected "for ICDS 
sample. and for non·ICDS sample 
villages were selected where there was 
no ICDS programme. Three villages, viz. 
Mangali. Durjanpur. and Chaudhriwas 
were selected for ICDS sample 
and villages Chhan. Banbhori and 
Gyanpura were selected for non-ICDS 
sample. For ICDS sample one 
anganwadi from each village was 
randomly selected and 30 women 
beneficiaries from eaqh anganwadi 
were drawn. Thus. 90 women bene­
ficiaries formed the ICDS sample. For 
non-ICDS sample. 30 women in the 
age group of 15·44 years from each 
village were selected randomly. Thus. 
90 women respondents formed the 
non-ICDS samJDle. 

61 



ANEIA AND CHHIKARA 

An interview schedule was prepa­
red to collect information about know­
ledge of women regarding HNE aspects. 
Frequencies and percentages were 
calculated to describe the data. Chi­
square was also used to see the impact 
of HNE on ICDS beneficiaries. 

RESULTS AND DISCUSSION 

The data in Table 1 for 180 women 
respondents (90 ICDS beneficiaries and 
90 non-ICDS) reveal that there is 
association between knowledge of the 
respondents (ICDS and non-ICDS) 

regarding different aspects of HNE and 
health and nutrition aducation pro­
gramme. Calculated value of Xli was 
more than the tabulated value in all the 
activities of health and nutrition educa­
tion such as immunization/vaccination. 
prenatal care, familY'planning, weaning 
practices, and personal and environ­
mental hygiene. It is clear from the 
frequency distribution that majority of 
the respondents in case of ICDS sample 
had complete knowledge regarding all 
the activities of health and nutrition 
education. From the perusal of results, 
it can be concluded that the HNE 

TABLE 1 
Knowledge of the respondents as affected by health and nutrition 

education programme 
----------------------------- ~------~---------------------

level of knowledge X'value d. f. 

Complete Partial Not at all 

(a) Immuni.ation/vaccination 
ICDS 69 31 0 

(65.6) (34.41 64.5. 2 

Non'ICDS 0 71 19 
(78.9) (21.1 ) 

(b) Prenatal care 
ICDS 42 48 0 

(46,6) (63.4) 97.8'" 2 

Non·ICDS 2 88 0 

(2.2) (97.8) 

(c) Family planning 
ICDS 40 50 0 

(44.4) (55.6) 33.4· 2 

Non·ICDS 3 65 22 
(3.3) (72.2) (24.6) 

(d) Weaning practices 
ICDS 54 34 2 

(60.0) (37.8) (2.2) 

Non'ICDS 20 45 25 
(22.2) (50.0) (27.8) 

(e) Per.onal end environmental hygiene 
ICDS 60 29 1 

{66.71 (32.2) (1.1 ) 
Non·ICDS 40 39 , , 

(44.5) (43.3) (12.2) 

Figures in the parentheses ara percentages. 
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component of rCDS programme cer­
tainly had positive impact on the know­
ledge of beneficiaries. Other studies also 
supported the results of present 
investigation. Deb and Arora (1985) 
reported that the knowledge of rural 
women about immunization had increa­
sed considerably after the implementa­
tion of ICDS programme. 

by the community had shown conside­
rable improvement. 

Vasundra and Srinivasan (1985) 
found that the acceptance of family 
planning was comparatively higher 
after launching of (CDS programme. 

Jain (1985) indicated that afler 
implementation of HNE componE!nt, 
awareness and acceptance of various 
family planning methods and services 

The data for knowledge regarding 
symptoms, causes and prevention of 
the confagious diseases and common 
ailments have been presented in 
Table 2. The data reveal that know­
ledge of the respondents regarding 

TABLE 2 
Association between knowledge regarding common ailments, contagious 

diseases, and health and nutrition education programme 

Level of knowledge x' value d. f. 

Complete Parrlal Not at all 

(e) Contagious diseases 

Symptoms 

ICDS 4 (4.4) 86 (95.6) 0 7.85· 2 
Non-ICDS , (1.1) 83 (92.2) 6 (6.7) 

Causes 
ICDS 13(14.4) 69 (76.7) 8 (8.9) 44.35* 2 
Non-ICOS 2 (2.2) 40 (44.4) 48 (53.4) 

Prevention 

ICOS 9 (10) 76 (84.4) \ 5 (5.6) 56.99* 2 
Non-ICOS 0 40 (44.4) 50 (55.6) 

(b) Common ailments 

Symptoms 

ICOS 64 (71.1) 26 (28.9) 0 39:27* 
Non-ICOS 22 (24.4) 68 (75.6) 0 

Causes 
ICOS 15 (16.7) 76 (83.3) 0 33.65· 2 
Non-ICDS 2 (2.2) 65 (72.2) 23 (25.6) 

Prevention 

ICDS 10(11.1) 76 (84.5) 4 (4.4) 38.58" 2 
Non-ICDS 3 (3.3) 48 (53.3) 39 l43.4) 

Xl table value-5.99 at 5% level of significance for 2 d. i. 
XI table value - 3.84 at 5% level of signilicance for 1 d 

\?,,~ • 
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contagious diseases had significant 
dependence on health and nutrition 
education as calculated value of Xl was 
higher than the tabulated value. The 
same trend was observed for the know­
ledge regarding common ailments. 

Results reveal that knowledge of 
ICDS beneficiaries regarding con­
tagious diseases and common ailments 
was better than non-ICDS respondents. 

It can be concluded from the 
results that ICDS respondents had 
more knowledge than the non-ICDS 
respondents regarding all the aspects 
covered under health and nutrition 
education. The reasons may be that 

Anganwadi workers organised vaccina­
tion/immunization camps monthly in 

-collaboration with the Health Depart­
ment to immunize the children, whereas 
in case of non-reDS villages, parehts 
did not had facilities to get their child­
ren immunized for different diseases in 
the same village. Knowledge regarding 
other aspects such as family planning, 
contagious diseases, common ailments, 
prenatal care, etc. was also higher in 
case of ICDS respondents than non­
ICDS respondents. It may be due to 
that Anganwadi workers often discuss 
such matters with the mothers during 
HNE session or at the time of home 
visits. 
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ABSTRACT 
I 
I 

The study conducted on 120 illiterate rural women of Hisar and Rewari 

districts of Haryana revealed that the rUle I women significantly varied in their 
mean knowledge of child development message after exposure to slide-cum­

synchronized commentry show. Approximately 50% of the respondents had 
substantiillly gained knOWledge on all the child development message8. The 
knowledge g~p was almost similar between pre- and post·exposure knowledge. 
i. e. 38.59 to 37.26 per cent in all the messa,cs. The child development 

messages individually and combined were correlated with compatibility para­

meIer of media effectiveness. 

Media playa vital role in effective 
communication of a variety of 
information to the people and in 
bringing about change in their existing 
knowledge. beliefs, attitudes and be­
haviour. The interest of people can 
best be aroused if the message is 
conveyed through audio-visuals. This 
will not only encourage the audience 
but also lead them to act upon it. 

Majority of our rural population is 
illiterate making the role of communic­
ation rather difficult and challenging. 
The situation of effective communication 
becomes more difficult for rural women 
who play distinctive roles not only in 
the process of earning for livelihood 
but managing the famify. ConSidering 
.he plight of rural women it becomes 

important to improve their healt,t{ The 
health status of rural;' women 
deteriorates with every subsequent 
birth. The poor health of the 
women has a marked effect on children 
especiallv during pre- and postnatal 
stages. Many children become hadica­
pped on account of childhood accidents. 
In such a .situation it becomes imperative 
to commJnicate health related messages 
in such a way that the rural women 
can be benefitted. Considering the 
importance of media for effective 
communication. the slide-cum-synchro­
nized commentry can g6 a long way in 
educating the rural women in health 
related messages about child develop­
ment. 

The present study has been framed 
w,ith the objectives 

------------------------~--_----
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1. To find out the extent of know­
ledge gain through media about 
child development message among 
rural women. 

2. To know the media effectiveness 
on child development messages 
among rural women. 

METHODOLOGY 

The study was conducted in Hissr 
and Rewari districts of Haryana state. 
From each district one block was 
selected randomly. Two villages from 
oach block were selected through 
random sampling technique and, thus, 
total villages selected were four. The 
list of households of each village was 
prepared and 30 households from each 
village were selected randomly and the 
woman heads of these households 
were interviewed. Thus. 120 women 
heads constituted the cample of the 
study. 

Three messages on child develop­
ment (i) prenatal, (ii) postnatal, and (iii) 
child accidents. were selected and these 
messages were prepared in slide-cum­
synchronized commentry and shown to 
the selected women in the respective 
villages. The data were gathered from 
the selected respondents before and 
immediately after the slide-cum·synch­
ronized commentry shown. The data 
were analysed into percentages. mean 
and correlation. 

Measurement of Variables 

(a) Know/edge gained. A know­
ledge inventory for each message of 

66 

child development was prepared on 
dichotomous respopses and a score 

- of 0 and 1 were assigned for wrong 
and correct answers. respectively. The 
scores of each respondent Were aggre­
gated for each message separatelv and 
combined for total child development 
message. The difference between pre­
and post-exposure was taken to be gain 
in knowledge. The score range was 0 to 
40 for total child development message 
and categorized into low. medium and 
high knowledge. 

(b) Media effectiveness. The 
media, i. e. slides-cum' synchronized 
commentry was standardized through a 
scale on selected parameters. The 
parameters of standardized scale were 
audio literacy, visual literacy and 
compatibility with the respondents. 
The respondents were scored under 
three response categories, i. e. high. 
medium and low with 3, 2, 1 scores, 
respectively. The aggregate scores 
under each parameter were combined to 
compute the scores of each respondent. 

All the respondents, taking one 
village at a time, were exposed to child 
development message through prepared 
media. The same respondents before 
exposure were taken to be the control 
group and after exposure of the 
message as experimental group. The 
respondents were tested for knowledge 
gain and perceived effectiveness of the 
prepared media using the developed 
6tandardized scale. 

(c) Knowledge gap. It is the diffe­
rence in the amount of information the 
rural women possessed about child 
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development messages and the amount 
of information which was given through 
slide-cum-synchronized commentry. 
The knowledge gap was assessed be­
fore and after media show to determine 
the reduction in knowledge gap. 
Analysis of knowledge gap was done 
for each message separate,ly and for 
all the messages of child development 
together. 

RESULTS AND DiSCUSSION 

Knowledge Level of Respondents 

The data in Table 1 indicate the 
distribution of rural women according to 
the knowledge of child development 
message at pre- and post-exposure of 
slide-cum-synchronized commentry 
shoW. More than 60% respondents were 
found in low knowledge category at 
pre-exposure stage in all the three 
messages of child development (pre­
natal. postnatal and child accidents). 
whereas after the exposure more than 

50% respondents fell on high know­
ledge category. This confirms that 
slide-cum- synchronized commentry 
show had increased the knowledge 
of rural women about the child develop­
ment message. Similar findings have 
been reported by Candy (1988) and 
Yadav (1990). 

Table 2 presents the mean know­
ledge scores of respondents at pre­
and post,exposure stages. It is evident 
that the overall mean knowledge of 
child development message at pre- and 
post-exposure stage was 15.41 and 
34.75 which is significant at 5% level of 
probability. The data further reveal that 
at pre-exposure stage the mean know­
ledge of prenatal care. postnatal care I 

and child accidents was 4.72. 3.03 and \ 
7.66. while at post-exposure stage it 

I 
was 11.80. 6 80 and 16.15./ respec-
tively. The postnatal care knowledge 
at pre- and post-exposure stage was 
significantly different. This leads to 
conclude that rural women significantly 

TABLE 1 

Distribution of respondents according to knowledge level in 
child development messages 

___ ~~_~ __ 4 _________ 

Message 

Prenatal care 

Postnatal care 

Child accidents 

Knowledge level 

Low 
Medium 

High 

Low 

Medium 

High 

Low 
Medium 

High 

Figures in parentheses are percentages. 

Vol. 25, Nos. 1 & 2 

Class interval Pre'exposure Post-oxposure 

0-6 84(70.00) 2(1.66) 
7-12 35(27.16) 53(44.16) 

13-19 1 (0.83) 65(54.16) 

0-3 72(60.00) 3(2.50) 

4-6 48(40.00) 48(40.00) 

7-10 0(0.00) 69(57.56) 

0-7 73(6.83) 0(0.00) 

8-14 47(39.16) 56(46.66) 

15-22 0(0.00) 64(53.33) 
\ 

--' ----~ ~-~--
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TABLE 2 
Comparative mean scores at pre-expOBUre and post-exposure knowledge 

of respondents 

Message 

Prenatal care 

Postnatal care 

Child accidents 

Overall child development messages 

vary in the knowledge of child develop­
ment at pre- and post-exposure of slide­
cum-synchronized commentry Dhow. 

Gain in Knowledge 

It is evident from the data in Table 3 
that of the total respondents in prenatal, 
postnatal and child accidents messa­
ges. higher percentage of them were 
in high knowledge categories after the 
exposure of slide-cum-synchronized 
commentry show. and in medium and 
low knowledge the percentage of 
respondents in all three messages was 
in descending order. This shows that 
after exposure of messages on child 

Pre-exposure Post-exposure 't'value 

4.72 11.80 0.788 

3.03 6.80 6.174· 

7.66 16.15 0.016 

15.41 34.75 14.213* 

development. rural women had increas­
ed their knowledge to high degree. 
Similar findings have been reported by 
Chaudhary (1984) and Nutun (198B). 

Gap in Knowledge on Child Deve­
lopment Messages 

The data in Table 4 reveal that 
knowledge gap was maximum at pre­
exposure and post-exposure level in 
prenatal care message, i. e. 75.15 and 
37.89 per cent. respectively. The 
difference in knowledge gap between 
pre- and post-exposure knowledge was 
almost similar, i. e. 38.59 to 37.26 per 
cent in all the messages of Home 
Science. 

TABLE 3 
Distribution of respondents according to knowledge gain in 

child development meClsages 
------------------------------------------------------------------

Message Knowledge level Class interval Frequency (N=120) Percentage 

Prenatal care Low 1-6 30 25.00 
Medium 7-9 37 30.83 
HIgh 10-14 53 44.16 

Postnatal care Low 2-4 23 19.16 
Medium 5-6 37 30.83 
High 7-10 60 50.00 

Child accidents Low 4-8 28 23.33 
Medium 9-11 33 27.50 
High 12-15 69 49.16 

------
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TABLE 4 
Distribution of respondents according to change in knowledge 

ggp in child development messages 
--~-----------------------------

Mes&8ge Pre' exposure 
knowledge, 
gap scores 

Prenatal care 14,28 
75.16% 

Post-exposure 

knowledge 
gap scores 

7.20 
37.89% 

Attainable 

scores 

19 

37.26% 
Postnatal care 6.97 3.20 10 

69.70% 32.00% , 
37.70% 

Child accidents 14.34 5.85 22 
65,18% 26.59% 

38.59% 

Parameters Effectiveness in Child 
Development Messages 

Correlation of parameters of media 
effectiveness with child development 
message has been presented in Table 
5. It is evident from the data that 
compatibility parameter was correlated 
with prenatal care, child accidents and 

all the me~sagea of child development 
combined. Postnatal care message 
was not correlated. The other para!. 
meters were not correlated with any 
of the messages. The findrngs find 
support in studies conducted by Sawan! 
(1982), Jagrati (1987), Kafl~jia (1987), 
Shashi (1987) and Rana (1988). 

TABLE 5 
Correlation of parameters of media effectiveness with child development messages 

Child development messages Parameters of media 

effectiven as s 
______ o ___ '-- ________________ _ 

Audio literacy 
Visual literacy 
Compatibility 

Overall parameters 

·P<.05 

Prenatal 
care 

.054 
.043 
.280' 
.056 

Postnatal Child Overall child 
care accidents develcpmerl! 

message9 
- - ------

.118 .158 .092 

.022 .139 ,072 

.075 .190" .192· 
.048 .214 .129 
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: ABSTRACT 

The study was conducted during 1992·93 on 302 Agricultural Develop' 
ment Officers (ADOs) working under T & V System in Haiyana. About 75% 
of the respondents were dissatisfied while about 16% expressed satisfaction 
with job. They were dissatisfied with salary, promotion opportunities and 
recognition for good work. However. they were satisfied with the co-operation 
from COlleagues. leeve and job security. Insufficient office rent. lackof Govt. 
building for oftice and lack of funds for POL/field allowance were 'found to be 
the most serious problems perceived by them. Problems like frequent meetings, 

too much paper work. lack of technical guidance ana non-agricu,ltural exten­
sion duties were also faced. Age and experience had positive end significant, 
correlation with job satisfaction, and mass-media had significant but negative, 
association with functional problems. Other variables did nOI exhibit associa­
tion with job satisfaction and financial problems. 

Job satisfactIon plays an Important 
role in the life of employees. The work 
performance also considerably depends 
upon the degree of s,atisfaction. 
Rohilla (1966), Muthayat and Gnana­
l<annam (1973), Pars had (1973), 
Sandhu (1976) and Kumar and Dhali­
wal (1988) also reported that the 
productivity of employees is signifi­
cantly influenced by their job satis­
faction. Agricultural Development 
Officers of the Department of Agricul­
tUfe are no exception in this regard: 

The present study was undertaken with 
the following objectives: 

They are key communicators in disse­
minating the agricultur~1 research to 
the farmers. Job satisfaction is also 
related with the problems faced by the 
employees in performing their duties. 

Vol. 25, Nos. 1 & 2 

1. To assess the level of job satis­
faction among the ADOs. 

2. To identify the functional problems 
perceived by the ADOs. 

3. To know the association between 
antecedent varia~les of the ADOs 
with their job satisfaction and 
functional problems perceived by 
them. 

METHODOLOGY 

The present study was conducted 
i,n Haryana state as a whole during 
1992-93. A district-wise list of ADOs 
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working in the Department of Agri­
culture in Haryana under Training and 
Vi.it system of Agricultural Extension 
was prepared with the help of Dy. 
Director Agriculture of the concerned 
district. ,he total number of posts of 
ADOs s4nctioned was about 1200 but 
in fao·. the total number of ADOs in 
position was much less. Therefore. it 
was decided to follow census approach 
rather than sampling. Hence. all the 
ADOs were taken as the respondents 
for the present study. On the basis of 
information collected from the Exten­
sion personnel. job chart. and senior 
scientists of Extension Education. a 
comprehensive set of questions about 
their background. functional problems 
and job satisfaction was prepared. The 
questionnaire was pretested and suita­
ble modification was made on the 
basis of comments and suggestions 
offered by the ADOs. After developing 
questionnaire. data were collected 
personally from 302 ADOs with the 
help of group interview technique 
during fortnightly training camp or at 
their place of posting. 

Variables and their Measurements 

The job satisfaction and the func­
tional problems perceived by them 
were taken a8 the dependent variables. 
For measuring job satisfaction, an 
eleven items job satisfaction scale 
developed by Sarkar and Patnaik (1967) 
with some modifications was adminis­
tered. The responses obtained were 
on five point continuum scale ranging 
from highly satisfied to highly dissatis­
fied and were assigned the scores from 
5 to 1. 
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An exhaustive list of functional 
problems perceived by ADOs in exten­
sion work was prepared. The respon­
dents were asked to give their respon" 
ses on five point continuum. i. e. most 
serious. very sl'lrious. serious. not.so 
serious. and no problem at all and the 
weights of 4. 3, 2. 1 and 0 were assig­
ned. The independent variables such 
as age. education, experience. parental 
occupation. rural-urban background, 
and attitude towards T & V system 
were measured with the help of the 
questionnaire developed for this 
purpose. 

RESULTS AND DISCUSSION 

The data in Table 1 reveal that 
75% of the respondents were dissatis­
fied with the job while 28.14% ex­
pressed highly dissatisfaction. On the 
other hand, 15% were neither satis­
fied nor dissatisfied with their job. 
The mean job satisfaction scor8 was 
29.21 which indicates their feeling 
towards dissatisfaction. Similar findings 
have been reported by Singh and 
Mulay (1982). Kaur (1983) and Singh 
and Laharia (1990) who' concluded that 
about 60% agricultural field functio­
naries were either in dissatisfaction or 
high dissatisfaction category of satis­
faction. 

The data in table 2 show item­
wise mean score as well 8S their 
ranking. It is seen that the respondents 
were highly satisfied with the co-opera­
tion from their colleagues (3.74 mean 
score) followed by leave (3.48 mean 
score) and job security (3.32 mean 
score). About the nature of work. 
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TABLE 1 
Distribution of respondents according to their level of job satisfaction (N=302) 

S. No. Level Score range F Percentage 
.~ ---------~---

1. Highly satisfied 45-55 6 1.99 

2. Satisfied 34-44 43 14.24 

3. Neutral 23-33 26 8.61 

4. Dissatisfied 12-22 142 47.02 

5. Highly dissatisfied 0-11 85 28.14 
_----

Meln ~core=29.21. 

TABLE 2 
Determinant of job satisfaction among ADOs 

S. No. Job factors Mean score Rank order 
---- -------- --- - -- -.~--

1. Co-operation from colleagues 3.74 

2. Leave 3.48 II 

3. Job security 3.32 III 

4. Nature 01 work 305 /IV 

5. Congenial work atmosphere 2.59 V 

6. Status in the organization 2.50 VI 

7. Opportunities for further education 2.47 VII 

8. Participation in decision making 2.38 VIII 

9. Recognition for good work done 2.34 IX 

10. Opportunities for promotion 1.85 X 

11. Salary 1.67 XI 
---~ - -~--~ -~ --- -

they were neither satisfied nor dissatis­
fied with job as the mean score was 
3.05. The ADOs were highly dissatis­
fied with their salary, opportunities for 
promotion and recognition for good 
work. The results seem to be logical 
also as the pay scale of the ADOs 
working in Haryana is comparatively 
lower (Rs. 1640-2900) than the pay 
scale of their counterparts working in 
Punjab and Himachal Pradesh. The 
salary and promotion opportunities 
are important factors influencing the 

VOl. 25. Nos. 1 & 2 

job satisfaction of the employees. It 
also affects their work performance. 
It is, therefore, sugg~lIted that the 
better pay scale may be given to them 
and opportunities for promotion may 
be created to motivate them for good 
work. 

Functional Problems 

\ The functional problems perceived 
by ADOs during extension work/trans­
fer of technology are reported in 
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Table 3. It was found that insufficient 
office rent, lack of Govt. buiiding for 
office and lack of funds for POL/field 
allowance were the most serious 
problems. It was observed that about 
99% of them were having their office 
in private ~uilding except those posted 
at the SDAOs headquarter. Since 
office rent aUowance was very low, 
mostly the offices of ADOs were in 
very old and poor condition and also 
distantly located. A good office raises 
the status and credibility as well as 
improves the job efficiency. Hence. 
there should be provision of more 
office rent. However. in the long run 
the plan should be to have Govt. 
buirding for the office. 

Other very important problems 
which need the attention of the 
authorities immediately are non-avai­
lability of inputs at ADOs/CAOs head­
quarters, non"agricultural extension 
duties. lack of audia-visual aids, lack 
of demonstration material and equip­
ments. and problems of adulterated 
inputs. Under T & V system, the 
ADOs are supposed to devote full time 
in extension work but it is sad that 
they had pointed out the problems of 
non-agricultural extension work. Non­
availability of inputs, demonstration 
material and audio-visual aids also 
affect their extension work. Some 
problems of frequent transfer., meet­
ings. and too much paper work were 
also pointed out which need attention. 

TABLE 3 
Functional problems perceived by the ADOs 

-----------------------------
S. No. Problems Mean score Rank order 

1. Insufficient office rent 4.28 

2. Lack of Gov!. building lor allics 4.24 II 

3. Lack of funds in POL/field allowance 3.88 III 

4. Non-availabilitv of inpuls at ADOS/CADs headquBrters 3.85 IV 

5. Non'agricultural extension duties 3.79 V 

6. Lack of audio·visual aids 3.65 VI 

7. Lack of demonstration material and equipments 3.52 VII 

8. Problem of adulterated inputs 3.30 VIII 

9. No affice furniture 322 IX 

10. Lack 01 literature 3.19 X 

n. Lack of certified seeds 2.71 XI 

12. Frequent transfers 2.50 XII 

13. Problems of disposal of minikits 2.18 XIII 

14. Lack of practical guidance at the field 2.04 XIV 

15. Lack of soil and water testing facilities 1.89 XV 

16. Lack of supervision 1.79 XVI 

17. Lack of technical guidance 1.63 XV,I 

18. Too much paper work 1.53 XVIII 

19. Frequent meetings/trainings 1.45 XIX 

74 Harysns sgric. Univ. J. Res., 



JOB SATISFACTION AMONG BXTIlNSJON PERSONNBL 

The findings are in line with the study 
of Singh (1992). 

Association between Independent 
and Dependent Variables 

To establish the association bet­
ween ADOs antecedent characteristics 
and their job satisfaction and problems 
perceived by them, the coefficients of 
correlation were worked out (Table, 4). 
The data indicate that out of the rtine 
independent variables, only two varia­
bles, viz. age and ElxpDrience in the 
Department of Agriculture had positive 
and significant association with their 
job Gatisfaction. It implies that the 
experienced employees belonging to 
old age group were highly satisfied. 
In fact the aged employees have no 
more expectations of further promotion. 
Their basic pay Is also comparatively 
high and. therefore, they are more 
satisfied. With the increase in age and 
experience. their feeling of self content­
ment and satisfaction naturally in-

creases. The remaining variables could 
not explain the significant correlation 
with the job satisfaction. The present 
findings are in line with the findings 
of Kooner (1979) and Kaur (1983) 
who had stated that age and experience 
had positive and significant relationship 
with the job satisfaction among the 
extension personnel. 

As far as the functional problems 
are concerned, onlv one variable, i. e. 
mass' media exposure was ,found to 
have 'significant but negative correla­
tion with the functional problems 
perceived by the respondents. !t 
indicates that the respondents having 
higher exposure to mass-media did, 

\ 
perceive much problems to perform' 
their extension duties. ProbablY, it 
might have increased their app;eciation 
of the limitations of the nile 88 well 
as that of higher authorities in solving 
these problems and, therefore. they 
might have not felt these problems. 

TABLE 4 
Association between independent variables and job satisfaction and functional 

problems 

S. No. Independent variables Correlation coelticients 

Job satisfaction Functional problems 

1. Age 0.1409* 0.0261 

2. Qualification -0.0203 0.0561 

3. Total experience 0.1054 0.0590 

4. Experience in the Department of Agriculture 0.1101· 0.0733 

5. Experience on the present POlt 0.0872 0.0732 

6. Parental occupation - 0.0327 0.0580 

7. Rural'urban background 0.0852 -0.0295 

B. MISs-media expo.ure 0.0572 -0.1200* 

9. Attitude of ADOs towards T 8- V systems 0.0648 -0.0928 

·Signiflcant at 6% level. 
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ABSTRACT 

Inspite of inqeased quantum of innovations. average yield per hectare 

of vegetable crops on farmers' field IS considerably low when compared with 

thot obtained 8t the research farms indicating the existence of communication 

gap between innovations and their adoption. Cullivation of vegetablas still 

represents a traditional pettern in the Stste as it is mostly practised by 8 

hereditary class of growers who dwell around towns and cities. These 

vogetable growers represent backward classes; possessing smaller size of 

landholdings. illiterate and semi-literate; and localite in social outlook. hence. 

not attended to by tha change agents for dIssemination of Innovations. So to 

popularise vegelable cultivation on scientific linei. the existing caste tradi­

tionality has to go. 

As a result of phenomenal increase 
in population all efforts at the national 
level have been directed to attain self­
sufficiency in foodgrains production to 
the neglect of the production of nutritive 
and protective foods thereby impairing 
considerablY the health of the rural 
masseo. It was estimated that per 
capita fruits and vegetables availability 
in our country is stillies than 180 g per 
capita per day CArakeri. 1982). More­
over. in a country where a very large 
bulk of the population is vegetarian. it 
is imperative to emphasize the produc­
tion of protective foods in order to 
improve nutritional status. particularlv 
those representing lower sections of 
the society. National Commission on 
Agriculture (1976) emphasised the 
production of protective foods for 
overall progress and prosperity. Bakhru 

Vol. 25. Nos. 1 & 2 

(1985) observed that se.lf-sufficiency 
in foodgrains does not necessarily 
imply that quality of food available is 
upto the mark. Thera are many nutrients 
.which are only supplied by horticultural 
crops. Singh and Brar (1990) reported 
that the Punjab Government has deci­
ded to promote cultivation of horticul~ 
tural crops to attain overall prosperity 
of the rural massei. Katyal (1989) 
noted that area under vagetable crops 
is of the order of 2.5% of the totsl 
cropped area in the country. which is 
.very much inadequate to meet the 
national requirements. 

Cultivation of vegetables represents 
the traditional pattern as it is mostly 

'practised by a herepitary class of 
growers who dwell around towns and 
cities. The holdings used for vegeta-
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ble growing are very small and effective 
plant protection measures are usually 
missing. Since most individual holdings 
are very smal" hence, many modern 
mechanised methods cannot be follo­
wed (National Commission on Agricul­
ture, 1976). On the other hand, 
Barnala (1989) observed that most 
innovations, have not been exploited 
in full. There exists communication 
gap between r'esearch worker and the 
farmer. Vidvasagar (1991) noted that 
one of the major problems in vegetable 
production throughout the country at 
this time is the non-availability of 
quality seeds capable of giving very high 
yields. Kanwar (1991) revealed that 
list of improved varieties and technolo­
gies goes on increasing but their 
adoption and diffusion rate are slow. 
He emphasised the need for training 
and demonstration to farmers. Misra 
(1991) found that improvement in 
delivery system of modern inputs is 
imperative for increasing agriculture 
production. In the present paper 
issues relating to caste variability and 
vegetable cultivation technology in a 
region having lots of prospects for 
increasing production and productivity 
of vegetable crops have been studied. 

METHODOLOGY 

The present study was undertaken 
in the national capital region of the 
Haryana state. Delhi being a metropo­
litan city, provides for 8 big market for 
vegetables of all kinds throughout the 
year. Two villages, viz. Singhpura and 
Sohna representing, respectively, Rohtak 
and Gurgaon districts of the State were 
purposively selected for the present 
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study. A comprehensive list of farmers 
growing vegetable crops for commer­
ci_al purposes of both the sampled 
villages was pr~pared. In Singhpura 
village, one hundred such farmers' 
were identified while from Sohna 
village 130 farmers were located. 
However, only 40 vegetable growers 
from Singhpura and 60 from Sohna 
were interviewed for the purpose of 
primary data collection during 1991-92. 
An interview schedule was developed 
and used for gathering information on 
the topic under investigation. Appro­
priate statistical tools were used for 
analysing primary data, thus, collected. 

RESULTS AND DISCUSSION 

It has been established by research 
studies that caste had influenced 
adoption of innovations in varied 
manner. It has also conditioned far­
mers' decision about the crops to be 
grown and inputs to be applied. 
Different castes have different tradition 
to cultivate crops. An attempt has 
been made to examine the relation of 
caste with cultivation technology, tradi­
tionality of cultivation, and obstacles 
in vegetable CUltivation technology. 

Caste and Vegetable Cultivation 
Technology 

An appraisal of Table 1 reveals 
that vegetable cultivation was practised 
by farmers of different caete. posses­
sing average landholding between 1.6 
to 5.8 acres. Average holding of the 
respondents was 5.15 acres which 
represents the category of small far­
mers. Furthermore, around four-fifth 
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of the respondents were representing 
backward castes/classes followed by 
upper castes (18%) and scheduled 
castes (4%). A vast majority amongst 
the backward castes was represented 
by saini or mali community. It may 
safely be concluded from. abeve' that 
vegetable cultivation is mainly confined 
to farmers possessing smaller size of 
landholdings. residing near towns and 
cities and representing .a hereditary 
class of growers known as saini. 
National Commission on AgricJlture 
(1976) also made similar observations 
about vegetable cultivation in the 
country. So the extension organiza­
tions have not succeeded to the 
desired extent to popularise vegetable 
cultivation technology amongst the 

farmers other than traditional vegeta­
bles growers. Barnala (1989) and 
Kanwar (1991) reported the existence 
of communication gap between innova­
tions lind their adoption by the common 
farmer. 

Caste and Traditionality of Vege­
table Cultivation 

Traditionality of vegetable CUltiva­
tion reveals that a particular caste in 
the region has specialised in vegetable 
crops. To test the assumption. it was 
decided to know caste background of 
respondents; Information on caste 
background and vegetable cultivation 
pattern in the sampled villages has been 
given in Table 2. 

TABLE 1 
according to landholdings. and area covered under 

/ 
Classification of respondents 

vegetable crops 

Calte Total holding Average holding Area under vegetable 

(acres) (acres) ClOPS (acres) 

Upper 105.00 580 66 (63) 

BaCkward 401.75 5.15 277 (69) 

Scheduled 6.50 1.60 6 (92) 

Total 513.25 5.13 435.3 (85) 

Figures in parentheses are percentages. 

TABLE 2 
Caste in relation to traditionality of vegetable cultivation amongs~ the respondents 

Caste Traditionality of vegetable cultivation 

Yes No 

Upper 3 (17) 15 (83) 

Backward 77 (99) 1 (1) 

Scheduled 4 (100) 

Totol 80 20 

Figures in parentheses are percentages. 

Vol. 25. Nos. 1 & 2 

Total 

18 (100) 

78 (100) 

4 (100) 

100 
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The data indicate that 99% respon­
dents representing backward castes. do­
minated mainly by the saini community. 
were traditionally growing vegetable 
crops while in case of upper castes the 
percentage was 17 only. None of the 
schoduled castes respondents claimed 
to have grown vegetables traditionally. 
Although some respondents represent­
ing upper and' scheduled castes have 
also started vegetable cultivation, but 
farmers representing saini community 
-a backward class. are cultivating vege­
table crops on mass scale even in the 
national capital region of the State. 
Most of them are possessing small 
and marginal landholdings. A majority 
of them are either illiterate or semi­
literate and localite in their social 
outlook, hence. modernization of vege­
table cultivation is lacking with a few 
exceptions thereby leading to low 
production and productivity per unit 
area which is also responsible for their 
lower socio-economic status inspite of 
rising prices of vegetables. Poor socio­
economic status and localite social 
outlook of vegetable growers were 
primarily responsible for lack of interest 
in the affairs of these people by the 
change agents and the government func-

tionaries. Shankariah (1965) observed 
almost similar situation in respect of 
farmers possessing smaller holdings 
and representing lower socio-economic 
status in the rural society. 

Caste and Obstacles in Vegetable 
Cultivation 

The successful application of 
science and technology depends on the 
number and quality of men. material 
and other resources and above all their 
management, Low purchasing power. 
inadequate knowledge of innovations 
and non-availability of quality inputs 
at reasonable costs. also reported to be 
responsible for non-adoption of innova­
tions by most farmers. Association 
between caste categories and obstacles 
experienced in adoption of innovations 
has beon given in Table 3. 

The data in Table 3 indicate that 
respondents representing all the three 
major caste catogories have faced 
problems pertaining to inputs purchased 
at one stage or the other. Non-availa­
bility of recommended seeds from 
reliable sources. adulteration in inputs. 
and high costs of inputs were the major 

TABLE 3 
Caste categories in relation to obstacles experienced by respondents in adoption of 

vegetable cUltivation technology 

Casle category 

Upper 

Backward 
Scheduled 

Total 

Inputs not 
available 

18 (100) 
78 (100) 

4 (100) 

100 (100) 

Obstacles experienced 
- --

Lack of No 
knowhow incentivo 

1l (61) 12 (67) 
64 (82) 33 (42) 

3 (75) 4 (100) 

78 (78) 49 (49) 

Figures in parentheses denote percentages. 

80 

Total 

Low Much 
price attention 

9 (50) 3 (17) 18 
22 (28) 9 (12) 78 

4 C1 00) 4 
--_- _ _.....--

31 (31) 16 (16) 100 
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problems experienced by the respon­
dents. Sinha and Sinha (1980), Singh 
and Mathur (1984), Misra (1991) 
and Vidyasagsr (1991) also noted 
similar problems faced by the farmers 
in the adoption of recommendations. 
Most inputs were procured from private 
dealers by the respondents and these 
dealers were primarily Interested in 
profiteering rather than ser,(ing the 
interest of the farming community. 
Lack of knowhow about innovations 
emerged as the second major obstacle 
in adoption of vegetable cultivation 
technology indicating poor performance 
of the personnel engaged in extension 
work within the State, Kanwar (1991) 
also observed that lists of improved 
varieties and technologies go on 
increasing. but their adoption and 
diffusion rate are slow. It is a well 
known fact that awareness of innova­
tions is pre- requisite for their adoption. 
hence. the importance of change agent 
cannot be undermined in a country 
like ours where a vast majority of 
farmers is either Illiterate or ignorant. 
Lack of incentives was reported by 
half of the respondents as obstacle in 
adoption. Sprayers on custom service. 
loan on easy terms and price protection 
were not provided to these respondents 
thereby restraining adoption of recom-

mendations. Phenomenal price fluctua­
tion and toilsome involvement also 
discouraged farmers to go for vegetable 
cultivation technology particularly those 
representing upper and scheduled 
castes. These farmers were not accus­
tomed to do toilsome work. Caste 
variability, therefore. influenced diffusion 
of innovations i. s. the scheduled castes 
respondents were less ignorant than 
those of backward castes. Similarly. 
b6ckward castes farmers we,re less 
knowledgeable as compared with those 
representing upper castes. Shankariah 
(1965) also observed t~at farmers of 
lower castes were generally neglected 
by change agents in providing timely \ 
and latest innovations. A vast majority 
of the scheduled castes and /upper 
castes respondents did not recei've any 
incentive while amongst the backward 
classes people. this percentage was 
42 indicating their awareness of possi­
ble incentives because of their tradi­
tional involvement in vegetable cultiva­
tion activities, A similar caste 
variability was also observed in respect 
of price fluctuations and toilsome 
nature of vegetable cultivation techno­
logy. Shankariah (1965) and Sachchida­
nanda (1972) also noted similar 
trerods in adoption of innovations in 
relation to caste variabilities. 

I 
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ABSTRACT 
\ 
I 

Single day feeding of 0.005% bromadiolone bait resulted in absolul<l 

kill of Rattus rattus. Rattus me/tads. Bsndicota benga/ensis and Mus 
platythrix. Brodifacoum bait at 0.005% concentration also resulted In 

100% mortalilY of these tour species 8S well 81 of Taterl1 indicl1 and Mus" 
musculus in single and no-choice laburatory leeding trials. Median period 

of survival lLT .. ) and 95% c;onfldence limlls at absolute mortality dose 

levals of bromadiolone and brodif8coum varied for differtont rodent species. 

Among vertebrates, rodents pose 
serious threat to our economy by 
destroying' food at all the stages of food 
production, processing, storage arid 
distribution. Therefore, their manage­
ment' is esse'ntial. For this purpose, 
rodenticides arQ largely used in different 
parts o'f the world (Prakash and Mathur, 
1987). Development of behaviou ral 
adaptations like bait shyness and 
pOison aversion among rodents within 
a short time after treatment with acute 
toxicants (Ba'mett and 'Prakash, 1975), 
high bait and labour inputs as well as 
rodents showing resistance to multiple­
dose anticoagulants (Hadler and 
Shadbolt, 1975) have led to the deve­
lopment of single-dose anticoagulants. 
Presently, two single-dose anticoagu­
lants, i e. bromadiolone and brodi­
facoum were evaluated in the labora­
tory to test their efficacy" against 
predominant'rodents. {J 

*Krishi Gyan Kendra, KuruKshetra-132 119. 
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MATERIAL AND METHODS 

The house rat. Rattus rattus and 
the house mouse Mus musculus were 
trapped from residential ' premises, 
poultry farms and store houses while 
the soft-furred field rat Rattus mellada, 
Indian mole rat Bandicota bengalensis, 
Indian gerbil Tatera indica and brown 
spiny mouse Mus platythrix were 
captured from crop fields. All these 
murids were lodged individ'ually in 
cages in 'the laboratory and were 
acclimatised for a minimum of 10 days 
on laboratory diet prior to experimen­
tation. Poison baits (0.005% broma­
diolone bait and O.OO~% brodifacoum 
bait) were prepared using cracked 
wheat and groundnut oil (98 : 2) and 
were exposed to the rodents for 24 h 
in separate' no-choice trials. Water 
was provided ad lib.' in \ each trial~ 
Thereafter, the rodents were main-
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TABLE 1 

Efficacy of bromadiolone (0.005%) and brodifacoum (0,005%) against rodents 
when fed individually for 24 h 

Rodent species 

Rattus !attus 

Rattus me/tada 

Bandicota benga/ensis 

Mus p/atythrix 

Tatera indica 

Mus museu/us 

Bm = Bromadiolone; 

No. of individuals 

Bm 8d 

10 10 

9 10 

15 10 

5 6 

10 

5 

8d= Brodlfacoum. 

Per cent mortality Days to death (range) 

Bm Bd Bm Bd 

100 100 5-11 5'16 

100 100 5-8 5-11 

100 100 6-15 4-9 

100 100 3-7 5-16 

100 2-12 

100 4-20 

TABLE 2 

Survival times of rodents and 95% confidence limits after single day feeding of 
0.005% brodlfacoum and 0.005% bromadiolone baits 

Species 

Brodifacourn 

R altus raltus 3.6 

Rattus me/tada 4.0 

Tatera indica 4.1 

Band/cota benga/ensis 3.6 

Mus musculus 4.0 

Mus platythrtx 5.1 

Bromadiolone 

R aUus rattus 4.6 

Rattus me/tadll 5.3 

Bandicota benga/ensis 7.4 

Mus platythriX 2.4 

Figures in parentheses indicate range. 

10.5 

9.0 

11.5 

7.4 

9.0 

10.0 

7.5 

6.6 

12.6 

9.1 

LTM and 95% 
confidence 

limIts 

7.1 (5.07-9.94) 

6.4(4.94-8.29) 

7.8{5.63-10.80) 

5.5(4.40-6.88} 

5.0(3.47-7.2) 

7.6(5.80-9.96 ) 

6.0(5. i 5-6.99) 

5.9(5.51-6.31 ) 

10.0(8.76-11.42) 

5.8(3.19-10.56) 

S (Slope function) and 
95% confidence 

limits 

1.73(1.35-2.20) 

1.51(1.26-1.81) 

1.69(1.34-2.12) 

1.44(1.22-1-70) 

1.53(1.16'2.00) 

1.41 (1.15-1.71) 

1.28(1.14-1.42) 

1.12(1,06-1.18) 

1.31(1.18-1.441 

2.00(1.28-3.11) 

*LT~Survival times 01 rodents in no-choice tests in which complete mortality occurred. expressed 85 

the number of days to reach B particular mortality percentile. 
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tained on plain laboratory diet and the 
time to death was recorded. The 
median period of survival or lethal 
time taken for 50% kill (LT6o) and 
their 95% confidence limits were ~I~ 
culated following Litchfield (1949) and 
Mathur and Prakash (1981 b),. 

RESULTS AND DISCUS'SION 

Unlike multiple dose anticoaglJ­
lants which require number of days 'of 
continuous feeding to produce effec­
tive rodent mortality (Chaturvedi et 81, 
1975; Mathur and Prakash, 1981a, 
198~Chop~ and Paffihad, 1985~~ 
Chopra, 1990)' single dose anticoa­
gulants have pro~ed better alternatives 
so far as their potency against majority 
of predominant rodent species is con­
cerned (Table 1). Marsh (1977). 
Dubock (1980), Chopra and Parshad 
(1985a, b), Parshad et al. (1985), 
Subiah and Mathur (1985), Parshad 
and Chopra (1986), Sheikher et al. 
e 1987) and Parshad (1994) have also 
reported better performance of single 
dose anticoagulants than the first 
generation multiple dose anticpagulants. 

Single day feeding' of 0.005% broma­
diolone and 0.005% brodifacoum baits 
resulted in absolute kill of predomi­
nant murids within 20 days of poison 
intake (Table 1). Median period of 
survival (LT601 and 95% confidence 
limits at absolute mortality dose levels 
of bromadiolone and brodifacoum for 
different rodent species were variable 
(Table 2). However, it was quite 
close to that of the multiple dose 
anticoagulant fumarin in case of 
R. rattus (Chopra, 1990). aased on 
the present as well as earlier findings, 
on the whole, feeding of br,omadio­
lone and brodifacoum baits for one day 
resulted in absolute rodent mortality 
in almost same number of days as was 
observed after feeding first generation 
mUltiple dose anticoagulant baits for 
many days. It is, therefore, sug6ested 
that second generation anticoagulants 
at 0.005% concentration ar~ better 
alternatives for rod,ent control than the 
first generation multiple dose anti­
coagulants as these are acceptable, 
highly potent and also require low 
bait and labour inputs. 
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Metal complexes of sulphur donor 
ligands have received great attention 
pecal,lse of their versatile use as anti­
fungal and antibacterial agents. The 
co-ordination of a metal ion with orga­
nic ligands may alter the activity 
pattern of the ligands and the resulting 
compounds may be more potential 
biodynamic agents with desirable 
characteristics (Sorenson. 1976). The 
compounds having C=O and C=S 
groups display significant antifungal ac­
tivity which is fUrther enhanced several 
times on complexing with mt~al ions 
(Satpathy et a/., 1983). The present 
study reports the effectiveness of some 
ternary and binary complexes. metal 
Gaits and organic ligands against three 
plant pathogenic fungi. viz. Allemada 
raphani, A. brassicicola. and Verticel­
Jium albo-atrum. 

Three ligands. viz. Thiolactic acid 
(TLA) , Thiosalicylic acid (TSA) and 
Bipyridyl (By) obtained from Sigma. 
and suJphates of metals (Mn. Fe, Co. 
Ni and Zn) obtained from Sarabhai 
Chemicals were used without further 
purification. Metal (M) ligand comp­
lexes of the type M-By. M-By-TSA and 
M· By· TLA were prepared and charac· 
terised for metal. nitrog6n and sulphur 

Vol. 25. No.3 

contents using the method reported by 
Ponchal and Bhattacharya (1973). 
Plant pathogenic fungi were obtained 
from the Department of Plant Pathology, 
CCS Haryana Agricultural University, 
Hisar, and maintained on Czapek-Dox 
agar slants at 5"C. Efficiency of the \. 
compounds was tested against· three 
plant pathogenic fungi, viz. A/lemada 
raphani. A. brassicicola and Ve'rticellium 
albo-atrum by poisoned food /technique 
(Horsfall, 1945; Grover and Moore, 
1992). 

One hundred ml Czapek-Dox agar 
medium was autoclaved in 250 ml 
ErJenmayer flasks at 15 Ib/inch pressure 
for an hour. The required amount of 
each compound, dissolved in 1 ml 
double distilled water, was incorpora­
ted aseptically into 99 ml aliquot of 
sterilised medium to give final concen­
tration of 1, 10. 50 'land 100 fLg/ml. 
After brief shaking, each lot of medium 
was poured into six petridishes and 
allowed to solidify. Each dish was 
inoculated centrally with 10 mm my­
celial disc cut from the periphery of 2-3 
days old. fungal colonies. Inoculated 
petridishes were incubated at 30o ± 
0.1"C in the dark. Colony diameter 
was measured after 120 h. The per 
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cent inhibition of mycelial growth was 
calculated on mean value of colony 
diameter using the formula: 

Inhibition of mycelial growth=C;I X 100 

Where C=Average diameter of fungal 
co!ony in control plate. 

T = Average diameter of fungal 
colony in treated plate. 

Results reveal that all the metal 
complexes checked the growth of the 
test fungi. Data indicate that the inhi­
bition of fungal growth increased 
gradually with the increase in concen­
tration of test compound (Table 1). 
Toxicity of metal complexes varied 
depending upon the nature of metal 
ion as well as that of tho ligand. The 
following decreasing order of the fungi-

TABLE 1 

Fungicidal effect: average per cent inhibition after 120 h 

No (Name of compound! ) 
Chemical lormula 

1. [Zn (By) (TSA) (H20).] 

2 [Ni (By) (TSA) (H.O),] 

3. [Mn (By) (TSA) (H.Oh] 

4. [Co (By) (TSA) (H.Oh] 

5. [Fe (By) (TSA) (H,O).] 

6 [In(8y) (TLA) (H.O)~ 

7. [l'oIi (By) (TLA) (H ,0),] 

8. [Mn (By) (TLA) (H.O),] 

9. [Co (By) (TlA) (H.O).] 

10. [Fe (By) (TLA) (H20"] 

11. [Z" (By) (H20),] 

12. [Ni (By) (H.Oh] 

13. [Mn (By) (H,O).J 

14. [Co (By) (HIO),] 

15. [Fe (By) (H20),] 

16. ZnSO, 

17. NiSO, 

18. MnSO, 

19. CoSO, 

20. FeSO, 

21. TSA 

22. TLA 

23. By 

*ConCentration in ppm 
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Alternaria nlJhani Alternaria brass/cicola Verticef{ium albo-atrum 

26 

20 

20 

18 

20 

28 

22 

24 

13 

22 

10 

6 

8 

5 

8 

o 
o 
o 
o 
o 
7 

5 

5 

10 50 100 

40 54 80 

40 4~ 6~ 

42 50 78 

30 41 60 

36 52 66 

40 60 80 

30 40 50 

36 46 74 

28 40 60 

34 44 64 

24 34 48 

10 20 39 

24 30 43 

13 21 26 

21 26 37 

o 2 6 

000 

024 

o 0 0 

o 0 0 

11 18 23 

10 14 20 

10 18 21 

10 50 100 

28 32 56 

20 32 50 

24 30 50 

10 24 36 

20 32 54 

26 34 46 

21 28 40 

24 k 24 40 

12 18 37 

18 21 38 

12 18 33 

10 14 29 

12 18 31 

8 14 20 

10 14 26 

002 

000 

002 

000 

000 

8 11 18 

10 18 26 

4 \l 16 

80 23 

60 13 

80 20 

62 16 

76 16 

60 22 

54 15 

58 18 

52 14 

54 20 

50 , 17 

40 13 

46 11 

38 8 

45 10 

9 0 

3 0 

6 0 

o 0 

o 0 

21 3 

28 0 

24 6 

10 50 100· 

33 

20 
30 

18 

26 

52 

50 

45 

26 

40 

28 

18 

22 
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TOXICITY OF TRANSITION METAL COMPLEXES 

toxicity was obtained depending upon 
the nature of metal ion and free ligand: 

Fungi Metal ion order Ligand 
order 

A. raphani Zni> Mn> Fe> TSAt> By> 
Ni>Co TLA 

A. brassi- Zn> Mn>Fe> I TLA>TSA 
cicola Ni>Co i>By 

V. albo- Zn>Mn> Fe> B~>TSA> 
atrum Ni>Co TLA 

The results also reveal that the 
TSA complexes are more toxic than 
TLA complexes for the test plant patho­
gens. The toxicity of ternary complexes 
(1 to 10) has been found considerably 
high than binary complexes (11 to 15), 

metal salts and free ligands (Table 1). 
This increased toxicity of the ternary 
complexes might probably be attributed 
either to the combined bio8ctive effects 
of the metal ion and both ligands pre­
sent in the complexes or to the increa­
sed liposoluble nature of the complexes 
(Khanna et a/., 1982). Tripathi et al. 
(1984) reported that the increased 
diffusion of the metal complex through 
the cell membrane of the fungi might 
also play an important role in increasing 
the fungitoxicity of the metal chelates. 
It has also been postulated that the 
complexes affect the enzymes activity 
by exchanging the trace metals of the 
metalloenzymes, present in the cell fluid 
with the metal of the complexes under \ 
test (Zentimayer et al., 1960). 
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\ABSTRACT 

The extension personnel of all ranks and file studiEd had two times 

higher mean knowledge scores than that of con'tact farmers. There existed 9 

significant difference between knowledge status of SMSs a.ld CAOs; CAOs and 

ADOs with regard to wheat production technology. The contaCt farmers - users 

01 technolo~y. whom extension personnel con' act f,equentlv possessed oniY 

about one-fourth of total wheat production technolo.,y which is. In facl. 

disturbing and not at all in the overall interest 01 agriCUltural development 

Hence, efforls need to be made to gear up extension machinery in II manner 

that makes the user larmars update the latest technical know' how. 

There have been tremendous 
changes in overall agricultural siruation 
in the country However the major 
crops were and are given more attention 
by researchers and extensionists and 
as a result these are termed 8S research 
and extension blessed crops. A lot of 
usefu I production technology of wheat 
has been evolved and as such there is 
no dearth of technology but main con­
cern is of its proper and timely disse­
mination and also its adoption to fullest 
extent. The transmission lapses are 
evident from reported yawning commu­
nication gap existed from point of tech­
nology generation to the point of tech­
nology utilization (Ray. 1980; Singh. 
1983; Verma, 1985; Yadav, 1991). The 
users' poor knowledge of technology 
is also one of the major constraints 
for low adoption (Pandey and Mathur. 
1983; Narwal et aI., 1985). The low 
adOPtion of improved technology 

Vol. 25. No.3 

seems to be most probable reason 
for n~n·attainm9nt of yield potential. 
Decreasing land under plough and fast 
increasing population call for acquiring 
requisite latest technical know' how 
both by extension functionaries. being 
transmitters. and farmers being users. 
in order to boost wheat production per 
unit area: The reorganized Training & 
Visit System of agricultural extension 
was introduced with the hope to 
increase and update knowledge of crop 
practices of extension fynctionaries and 
contact farmers through its strong inbuilt 
training component. The present inves­
tigation was planned and carried out 
with the following specific objectives: 

1. To determine the knOWledge level 
of extension personnel and contact 
farmers regarding wheat production 
technology. 
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2. To ascertain inter-respondents va­
riation in knowledge about wheat 
production technology. 

METHODOLOGY 

Selection of Locale 

The present investigation was 
carried out in districts of Hisar and 
Rewari of Haryana state because of the 
considerations that (i) technology 
research centres are located either at 
these district headquarters or areas faIl­
ing under jurisdiction of these districts; 
(ii) district headquarters or area under 
the jurisdiction of district serves as Zonal 
Training Centre for monthly trainings of 
extensIon functionaries who. in turn. 
impart training to farmers; and (iii) easy 
accessibility. Two villages. viz. Satrod 
Khurad and Mayar from Hisar sub­
division, and two villages. viz. Bikaner 
and Ghasera from Rewari sub· division 
were selected randomly. Thus~ in all 
four villages wore selected for study. 

Selection of Respondents 

One. 2. 4 and 8, Sub-divisional 
Agricultural' Officers (SDAOs). Subject­
Matter Specialists (SMSs), Circle Agri­
culture Officers (CAOs) and Agricultural 
Development Officers (ADOs), respec­
tively were drawn from each of the 
selected sub-divisions to form the sample 
for the study. Thus, 30 extension pers­
onnel of different rank and file constitu­
ted the sample. Ten contact farmers 
were selected randomly from each 
selected village. Thus, in all 40 contact 
farmers formed the sample for the 
study. 

Knowledge of both e~tension per­
sonnel and contact farmers was mea-
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8ured through the administration of a 
sJanQ~rdized te~lCh~r-made typ~ know.,. 
ledge test having questions on wheat 
production technoloqy. The score of 
one was assigned to 'correct' and zero 
to 'incorrect' or 'no' reply to a question 
or part thereof. The overall mean know­
ledge scores of respondents of each 
category were arrived at by adding the 
average practice-wise knowledge score 
of that category respondents and expre­
ssed in terms of percentage. The Signi­
ficance of knowledge possessed by 
different categories of respondents was 
determined by using 'r' test. 

RESULTS AND DISCUSSION 

The extent of knowledge possessed 
by extension personnel and contact 
farmer$ has been furnished in Table 1. 

It is evident from the data that 
extension personnel had attained higher 
scores than that of contact farmers 
which is logical enough as extension 
personnel have professional training 
and qualifications in agricultural 
sciences. Similar observations have 
also been reported by Sood (1987). 
Looking at the differential mE!~n know­
ledge scores of extension personnel. it 
was found that SDAOs had an upper 
edge over SMSs. SMSs over CAOs and 
CAOs over ADOs. Thlj contact farmers' 
knowledge of wheat production tech­
nology was very 10VII though they were 
regularlv contacted. guided and super­
vised by e){tension personnel. The 
acquisition of wheat production techno­
logy by extension personnel varied 
marginally between ADOs and CAOs 
(0.33%). between CAOs and SMSs 
(4.q4 %) ~nd t}etween SMSs and 
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KNOWLEDGE LEVEL OF EXTIINSION PERSONNEL 

TABLE 1 

Knowledge scor~s of extension personnel and contact farmers regarding whe~t 
production technology 

Respondent Knowledge scons 

Mean Per cent 

Sub-Divisional Agricultural Officer (SDAO) (N=2) 

Subject Matter Specialist (SMS) 

Circle Agricultural Of~icer (CAD) 

Agriqultural Development Offi(;er 

Contact farmer (CF) 

(N=4) 

(N=8) 

(N=16) 

(N=40) 

TABLE 2 

57.50 

55.50 

52.00 

51.75 

26.55 

Variation of knowledge among different categories of respondents· 

74.67 

72.07 

67.53 

67.20 

34.48 

Respondent Mean score Difference between 't'value Pooled 

SDAO 57.50 ") 
~ 

SMS 55.50 j 

SMS 55.liO ") 
r 

CAD 5200j 

CAD 52.001 
~ 

ADO 51.75) 

ADO 51.751 
r 

CF 26.55j 

N S= Non-significant 

**Significant at 0.01 level of probability. 

SDAOs (2.60%). However. the diffe­
rence in acquired knowledge between 
contact farmers and SDAOs was as 
high as 40.19 per cent. It suggested 
a wide gap in existing wheat produc­
tion technology knowledge at the levels 

Vol. 25, No.3 

mean varianca 

2.00 1.88 NS 1.52 

3.50 4.60** 1 54 

0.25 0.47 NS 1.48 

25.20 18.12** 22.03 

of transmission and utilization. Thus. 
the ultimate user did not have requisite 
knowledge of available technology. 

The higher mean knowledge scores 
of extension personnel may possibly 
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be due to their regular trainings and 
closeness to the information sources 
and research system. It is also likely 
that extension personnels' rich experi­
ence might have contributed to their 
abundantly higher knowledge. To test 
the significance of difference. if any, 
between the obtained mean knowledge 
scores of different categories of exten­
sion personnel, 't' test was employed. 

The calculated 't' values of 4.60 
and 18.12 for the mean knowledge 
scores between SMSs and CADs, ADOs 

and CFs. respectively were found to be 
statistically significant both at 0.05 and 
0.01 levels of probability. This indi­
cated that SMSs and CAOs, ADOs and 
CFs differed significantly with regard 
to knowledge about wheat production 
technology. However. the difference 
in mean knowledge scores between 
SDAOs and SMSs, CAOs and ADOs 
was not significant. The findings seem 
to be logical because of the probable 
reason that CADs and CFs get informa­
tion mainly from SMSs and ADOs. 
respectively. 
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ABSTRACT 

The effect of plant spacing (15 x 15 cm and 20 x 15 em) and age of 
seedlings (30. 40 and 50 days old) under different dales 0; planTing (July 15. 

25 and August 5) wa. studied on yield of scented dwarf rice variety Huvsna 
Basmdli-1 I Hi<'R 228). 'G,aln yield. panic les/m2

, panids weigh!. and grains! 

panicle were signlflcillitly reduced with delayed pianting after July 15. Close 
'spaci'ng had no sign'iilc'ant advaniage 6n prodilctlon OVElr wide spacing. 
Younger seedlings 130 days old) yieldt'd better (44 9 q(ha) when transplanted 
on July 15. but the older sgedlings had benelicia l ellect on grain yield (32,1 

qfha) under late planting particularly wilh close spacing. Panicles/m" and 
panicle w~ighl were affected by spacing. but these parame'e.s were not affec­

ted significantly due 10 age of seedlings. 

A newly developed dwarf scented 
rice (Oryza sativa L) variety Harysna 
Biismati·1 has 'been recommended for 
culfivation in Haryana, It is very res­
ponsive to fertilizer and has quality 
traits comparable to Basmati 370. Far­
mers are often compelled to complete 
tranS'planting in late part of the season 
due to erratic rainfall or delay In supply 
o~ canal water. Age of seedling and 
plant spacing are the important culrural 
operations for yield exploitation in a 
piven set of climatic conditions which 
may reduce undesirable influence of the 
climate toa considerable exhmi. There­
fore, an attempt was made to find alit 
the possibility o'f utilizing older seed­
lings and closo spacing for stabilisation 
iii yielo of -scented dwar'f rice 'variety 
Haryana Ba-smati-l under lata -planting 

Vol. 25. No.3 

MATERIAL AND METHODS 

The field experiments were conduc· 
ted at CCSHAU Rice Research Station, 
Kaul (Haryana) during rainy seasons of 
1990 and 1991. Eighteen treatment 
combinations consisting of three dates 
6f transplanting (July 15, 25 and 
August 5). two plant spacings ('5 x 15 
cm and 20 x 15 cm) and seedlings of 
three different ages (30. 40 and 50 days 
old) were laid out in ~ split plot design 
with four replications. The soil was 
clav loam with pH 8 ,. The organic 
matter was 036%, and available N, P 
and K were 169. 18.6 and ')35 kg/ha. 

I respectively. ,The fertilizers were app­
'lied @ 90 kg N. 30 kg PilOs and 25 kg 
ZnSO./ha. Whole of the P20s. ZnSO, 
and 1/3 of the N were applied af the 
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time of puddling. The remaining N 
dose was applied in two splits as top 
dressing. 3 and 6 weeks after trans­
planting. The variety Haryana Basmati-
1 (HKR 228) was sown for raising the 
nursery by wet method, using 40 g 
seed 1m2 area. Two seedlings/hill were 
transplanted and other cultural opera­
tions were' provided as per need of the 
crop. 

RESULTS AND DISCUSSION 

Effect of Time of Transplanting 

Number of panicles/m2 recorded 
in Ju Iy 15 planting was significantly 
higher over other dates of planting 
(July 25 and August 5) during both 
the years except during 1990 where it 
remained statistically at par with August 
5 planting_ Significantly higher pani­
cle weight was recorded in July 15 
planting as compared to other dates of 
planting during both the years. but 
there was no significant variation in 
panicle weight between the plantings 
of July 25 and August 5 during second 
year. Planting of crop on July 15 and 
25 recorded significantly more number 
of grains per panicle over August 5 
planting during 1990 but in 1991. July 
25 and August 5 plantings had similar 
number of grains/panicle which was 
significantly lower than the number of 
grains produced in July 15 planting 
(Table 1). As evident flom the data. 
the percentage of unfilled grains in­
creased with delayed planting. Grain 
yield reduced significantly with delayed 
planting (July 25 and August 5) over 
July 15 planting during both the years. 
The increase in grain yield with July 15 
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planting was 4.8 and 3_3 q/ha over 
July 25 planting. and 15.0 and 6.7 q ha 
over August 5 during 1990 and 1991, 
respectively. Similar results were re­
ported by Ghosh (1982) and Pandey 
and Agarwal (1991). 

Effect of Plant Spacing 

The data reveal that closer plant 
soacing had resulted in significantly 
more number of panicles/m2 as-com­
pared to wider plant spacing during 
both the years (Table 1). Panicle 
weight was significantly influenced by 
plant spacirm only during 1991. Num­
ber of grains/panicle and grain yield 
were not affected significantly due to 
plant spacing in any of the year. 
Similar findings have also been reported 
by Reddy and Reddy (1992). 

Effect of Age of Seedlings 

Similar number of panicles/m2 

was recorded with 30 and 40 days old 
seedlings and these treatments were 
significantly superior over 50 days old 
seedlings during 1990. Significantly 
higher panicle weight was recorded 
with 30 and 50 days old seedlings over 
40 days old seedlings during 1991. 
The crop planted with 30 days old 
seedlings gave significantly higher grain 
yield over 40 and 50 days old seedlings 
during second year of study. On an 
average. the crop planted with 30. 40 
and 50 days old seedlings gave 36.20, 
35.31 and 35.21 q/ha grain yield. 
respectively. The variability in grain 
yield in different years due to age of 
seedlings may be because of variation 
in prevailing weather conditions at 
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SCENTED DWARf RICE UNDER LATE PLANTING 

various phenophases of crop which 
ultimately had effect on establishment 
and development of the crop. The re­
sults are in conformity with those of 
Reddy and Reddy (1992). 

Interaction Effect of Time of Trans­
planting, Plant Spacing and Age of 
Seedlings 

The data on the interaction effect 
of dates of planting. spacing and age 
of seedlings on grain vield and ita attri­
butes indicate that younger seedlings 
(30 days old) performed better under 

normal planting (July 15) but 40 and 
50 days old seedlings have their bene­
ficial effect on grain yield under late 
plantings (July 25 and August 5) 
(Table 2). This effect was observed 
to be more under closer plant spacing 
of 1 5 X 15 cm as compared to wider 
plant spacing of 20 X 15 cm. 

On the basis of mean of two years 
(1990 and 1991). the maximum grain 
yield .of 42.8 q/ha was obtained by 
transplanting 30 days old seedlings at 
a plant spacing ·of 15 X 15 em on 
July 15. 
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ABSTRACT 

Field experiments were conducted during winter seasons of 1990-91 
and 1991-92. The combinatibn of isoproluron and :t, 4-D @ 1.00+0.25 

kg{ha gave similar weed control 8S obtained with isoproturon @ 1.00 kg/ha 
alone. The grain yields of wheal in the plots treated ~ilh Isoproturon + 2, 

4· D @ 1.00 + 0.50 kg/ha were significantly less than the weed free check. 
In the plots where isoproturon was used alone @ 1.00 kg/ha, the grain yield 

was similar to the weed. free check. Malformation of wheat earheads due to 
2, 4-D increased with increase in the dosd ot 2, 4-D in the mixture. 

Isoproturon and 2, 4-0 have been 
recommended for the control of grassy 
and broad leaf weeds, respectively 
(Malik et al .• 1989). Combinations of 
isoproturon and 2, 4-0 have been 
successfully tried for the control of 
complex weed flora in wheat (Sharma 
et al , 1987; Panwar et aI, 1990). At 
present tank mixtures of isoproturon 
and 2, 4-0 are being tried by the far­
mers but such treatments require spray 
calibration for herbicides to be used in 
the tank mixture. The formulated mix­
ture of isoproturon and 2, 4-0 can help 
farmers to apply readymade mixtu re 
instead of tank mixture. The present 
study was, therefore, conducted to find 
out the effectiveness of isoproturon+ 
2, 4-0 used as tank mixture or as for­
mulated mixture on the control of both 
grassy and broadleaf weeds in wheat. 

MATERIAL AND METHODS 

A field experiment was conducted 
at CCS Haryana Agricultural University, 

VOl. 25, No. 3 

Hisar, during the winter seasons of \ 
1990-91 and 1991-92. The soil of the 
experimental plot was sandy IO,am with 
pH 8.0 and an organic matter content 
of 0.4 per cent. The formulated mix­
ture and tank mixture of isoproturon 
and 2. 4-0 at different, rates included 
were 1.200+0.300, 1.000+0.250, 
0,750+0.187, 0.625+0.156 and 
0500+0125 kg/ha, isoproturon alone 
at 0.750 and 1.000 kg/ha and 2, 4-0 
at 0.500 kg/ha. These treatments 
were compared with two controls, i. e. 
weedy and 'weed free check in a rando­
mised block design with three 
replications. All the herbicides were 
applied 21 OAS with'l knapsack sprayer 
using 750 I water/ha. The wheat 
cultivar WH 283 was sown on Novem­
ber 30 and 16 in 1990 and 1991, 
respectively. Fertilizers, irrigation and 
other cultural pr8ctice~ were applied in 

\ accordance . with recommendations 
given ;in the package of practices. Mal· 
formation in wheat earheads was 
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WEED CONTROL IN WHEAT 

recorded before the harvest of the 
crop. Visual observation of per cent 
weed control was recorded 120 days 
after sowing (DAS) on 0-100 scale 
(where O=no control, 100=complete 
control). Total weed population '(no.1 
m2) at 60 and 90 DAS and. dry weight 
of total weeds (g/m2) at 9'0 DAS were 
recorded with the help of Q.5 m X 0.5 m 
random quadrat. 

I 

RESULTS AND DISCUSSIOI\I' 

Effect on Weeds 

In the first year field was dominated 
by lambsquarter (Chenopodium a/bum 

L.) and wild oat (Avena ludoviciana 
Durieu) while in second year the field 
was infested with wild canary grass 
(Pha/aris minor Retz.), Golden dock 
( Rumex msritimus L.), and yellow 
sweet clover (Me/ilotus indlca Ali.). 
The tank mixture of isoproturon and 
2,4-D at 0.625+0.156 kglha and 
0.500+0.'25 kg/ha effectively control­
led all the weeds. The effect on weeds 
increased with increase in the concen­
tration of formulated or tank mixture 
of isoproturon and 2, 4·0. The control 
of lambllquarter, Golden dock and 
yellow sweet clover remained similar 
at all dosos of these mixtures (Table 1). 
However, the control of wild oat and 

TABLE 2 

Effect of isoproturon and 2, 4-0 combination on the total weed populatipn at 
60 and 90 DAS 

Treatment Dose (kg/ha) Tolal weed population (no.{m;j 

60 DAS 90 DAS 

1990·91 1991-92 1990-91 1991-92 

Isoproturon+2. 4·D (F) 1.200 + 0 .300 2.62 (6) 3.36 (11) 2.69 (6) 2.88 (7) 

Iloproturon+2, 4-0 (F) 1,000+0.250 3.06 (9) 4.41 (19) 3.25 (10) 2.91 (8) 

Isoproturon+2, 4·D (F) 0.750+0.187 3.27 (10) 4.47 (19) 3.28 (10) 3.51 (11) 

Isoproluron+2, 4-D (F) 0.625+0.156 3.70 (15) 4.67 (21) 3.29 (11) 3.86 (14) 

Isoproturon+2, 4·D (F) 0.500+0.125 3.90 (17) \ 6.13 (26) 3.67 (13) 3.90 (15) 

Isoproturon+2, 4-D (T) 1.200+0.300 2.41 (16) 3.69 (12) 2.32 (5) 2.75 (7) 

Isoproturon + 2, 4-D (T) 1.000 +0.250 3.1B (B) 4.2B (17) 2.62 (6) 3.15':9) 

Isoproluron+2, 4-D (T) 0.760+0.1B7 3.20 (11) 4.63 (21) 2.84 (7) 3.27 (1) 

Isoproturon+2, 4-0 (T) 0.626+0.156 3.47 (12) 6.44 (29) 2,9B (Bl 3.B2 (14) 

Isoproturon+2, 4-D (Tl 0.500+0.125 3.47 (12) 5.52 (29) 3,1,0 (10) 3.89 (16) 

Isoproturon '.000 2.62 (6) 3.94 (16) 1.41 (1) 3.15 (9) 

Isoproturon 0.750 3.61 (13) 4.24(17) 2.61 (7) 3.50 (11) 

2.4-D 0.500 6.37 (42) 6.75 (47) 5.99 (37) 4.91 (24) 

Weedy check '1.36 (129) 15.65 (245) 9.61 (90) 9.62 (93) 

Weed free check 1.00 (0) 1.00 (0) 1.00 (0) 1.00 (0) 

C. O. at 5% 1.73 1.49 1.34 1.42 

Actual weed counts ara in parontheses, transformed to V X + 1 
F-Formulation, T-Tank mixed, DAS-Oays after sowing. 
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TABLE 3 

Effect of isoproturon and 2, 4-0 combination on the per cent control of different 
weeds at 120 OAS 

Treatment Dose (kg/ha) PBr cent control (120 OAS) 

C. album A.ludoviciana P. minor R. maritimus M. indica 

Isoproturon+2, 4"0 (F) 1.200 + 0.300 77 (95) 74 (92) 72 (90) 72 (90) 72 (90) 
Isoproturon+2, 4-0 (F) 1.000 + 0.250 77 (95) 70 (88) 6~ (87) 72 (90) 72 (90) 
Isoproturon+2, 4-0 (F) 0.750+0.187 77 (95) 59 (73) 66 (83) 7.2 (90) 72 (90) 
Isoproturon+2. 4-0 (F) 0.625tO.156 77 (95) 57 (70) 60 (74) 72 (90) 72 (90) 
Isoproturon+2. 4·0 (F) 0.500+0.125 77 (95) 54 (65) 59 (73) 72 (90) 69 (87) 
Isoproturon +2.4-0 (T) 1.200+0.300 77 (95) 77 (95) 69 (87) 72 (90) 72 (90) 
Isoproturon+2, 4'0 (T) 1.000 +0.250 77 (95) 77 (95) 69 (87) 72 (90) 72 (90) 
Isoproturon + 2, 4-0 (T) 0.750+0.187 77 (95) 73 (91) 69 (73) 72 (90) 72 (90) 
Isoproturon+2, 4-0 (T) 0.625+0.156 77 (95) 67 (85) 66 (83) 72 (90) 72 (90) 
Isoproturon+2, 4-0 (T) 0.500+0.125 77 (95) 67 (85) 64 (80) 72 (90) 72 (90) 
Isoproturon 1.0()0 77 (95) 75 (93) 69 (87) 72 (90) 72 (9q) 
Isoproturon 0.750 75 (93) 67 (85) 69 (87) 72 (90) 72 (90) 
2.4-0 0.500 77 (95) 0(0) o (0) 66 (83) 66 (87) 
Weedy check 0(0) o (0) 0(0) 0(0) 0(0) 
Weed free check 90 (100) 90 (100) 90 (100) 90 (100) 90 (10 0) 
C. O. at 5% 3 9 8 2 4 

Actual per cent control data lire in parentheses, transformed to arcsin. 

TABLE 4 

Effect of isoproturon and 2, 4-0 combination on weed dry weight, malformation of 
earheads and grain yield of wheat 

Treatment Dose (kg/ha) Total dry weight Malformation of Grain yield 
(g/m2) 90 OAS earheads <%) (kg/ha) 

_-_______ ----______ 1 --------
1990-91 1991-92 1990-91 1991-92 1990-91 1991-92 

Isoproturon+2, 4-0 (F) 1.200+0.300 6.0 17.9 44 43 43 18 4200 
Isoproturon+2, 4-0 (F) 1.000 + 0.250 6.4 24.7 35 40 4415 4281 
Isoproturon +2,4-0 (F) 0.760+0.187 8.8 29.0 28 32 4595 4323 
Isoproturon+2, 4-0 (F) 0.625+0.156 10.3 39.0 28 25 4162 4405 
IsoprOluron+2, 4-0 (F) 0.500+0.125 17.9 46.7 15 18 4859 4487 
Isoproturon+2, 4-0 (T) 1.200+0.300 4.0 20.1 50 47 4276 4034 
Isoproturon + 2. 4-0 (T) 1.000+0.250 4.3 27.1 44 42 4373 4158 
Isoproturon+2, 4-0 IT) 0.750+0.187 3.4 30.4 38 37 4498 4240 
Isoproturon+2, 4-0 (T) 0.625+0.156 8.9 42.7 37 30 4526 4322 
Isoproturon+2. 4-0 (T) 0.500+0.125 10.7 48.4 35 30 4568 4364 
)soproturon 1.000 0.5 27.6 0 0 4692 4528 
Is<)proturon 0.750 9.3 35.8 '0 0 4651 4200 
2.4-0 0.500 34.0 78.9 50 52 4373 4034 
Weedy check 102.6 249.3 0 0 3262 2817 
Weed free check 0.0 0.0 0 0 5248 4775 
C. O. at 5% 10.6 18.0 10 9 579 448 
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wild canary grass was a function of 
herbicides concentration. The per cent 
control of these weeds increased with 
the increase in concentration (Table 3). 
Total weed population at 60 and 90 
OAS and their dry weight, at 90 OAS 
in plots treated with 2. 4- D alone at 
0.500 kgiha were significantly les8 
than weedy check (Tables 2 and 4). 

Effect on Crop 

The malformation of wheat earhead 
increased with increase in concentration 
of 2. 4-0 in the mixture. Maximum 
malformation was recorded following 
the treatment of 2. 4-D alone at 0.5 
kg/ha (Table 4). The grain yield of 
wheat. therefore. depended on the 
malformation of the wheat 8arheads as 
effectEd by 2. 4-D concentration. Simi-

lar results were also reported by Balvan 
et al (1990). and Yaduraju and Ahuja 
(1992). The grain yield of wheat 
following treatment of isoproturon at 
0.5 kg/ha+2. 4-0 at 0.125 kg/ha 
both in tank mixture and formulated 
mixture ranged from 4364 to 4895 
kg/ha as compared to 4528 to 4692 
kg/ha in plot treated with isoproturon 
alone at 1.00 kg!ha. Wheat c;v. WH 283 
is the susceptible variety against 2. 4-0 
(Malik et al.. 1986; Sharma et al. 
1987) and. therefore. the adverse effect 
on wheat grain yield was expected. 
Isoproturon alone at_ 1.00 kg/ha was 
most effective in increasing the wheat 
grain yield. Since the field was 
dominated by weeds which were 
susceptible to isoproturon. th~ advan­
tage of 2. 4-0 in the mixture .could not 
be ascertained. 
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ABSTRACT 

Responlijj of Acacia niloticil to inoculation with Glomus constrictiJm, 
G. mosseae, Gigaspora gi/molei and/or Rhizobium was st.udied in a 
phosphorus deficient sterile soil. Dual inoculation with both the organisms 

improved co"a, diameter, and root and shoot dry weights in comparison to 
single inocuiation. Inoculation with Glomus mosseae+Gigaspora gilmorei 
Bnd Rhizobium was found Illost illfective. wheleas Glomus constrictum was 
the leUI aflective !featmant. Root-shoot length was superior in rhizobium + 
VAM inocuillted seedlinlls over uninoculaied or only VAM inoculated 
treatments. 

The growth promoting effects of 
VA iTlycorrhizai fungi and Rhizobium, 
alone or in combinations in Acacias and 
other leguminous tree species are well 
documented (Carling et al., 1978; 
Bagyaraj et al .. 1979; Sivaprasad et ai" 
1983; Punj et al .. 1987). The preaent 
investigations were aimed at studying 
the response of A. nilqtica to three VAM 
fungi and their combination inoculated 
together With Rhizobium in promoting 
collar diameter and root-shoot dry 
weights and root-.hoot lengths in 
nutrient deficient medium. 

MA iERIAL AND METHObs 

The studies were conducted in pots 
under greenhouse conditions in 1993" \ 
94. Thft seeds of Acacia nilotica (L.) 
Willd ex. Del. from iocal provenance 

Vol. 25. No.3 

Were used, NuUient defici~flt river 
sand of pH 7.4 was used as the medium. 
In addition to with/without Rhizobium 
there Were seven VAM inoculation 

J 

treatments: (1) Glomus mosseae. 
(2) G. Constrictum. (3) Gigasf)ora gi/­
morei. (4) GlOmus mosseae+G. constri­
cturri,· (5) Glomus constNctum+Gigas­
pOis gllmorel. (6) Glomus mosseae+ 
GigasPora gi/morel. and (7) uhinocula­
ted control. 

Mycorrhizal inqculation was done 
by placing the seeds of A. ili/ot/cs over 
8 thin layer of the mycorrhizal inoculum 
at the time of sowing. The mycorrhizal 
inoculum consisted of rootlets and soil 
from a pot culture of wheat (Triticum 
indlcum) which was infected with 
Glomus mosseS8. G. constdctum and 
Gig8SjJoi8 gilmorei, separately and 
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grown for three months. The inoculum 
contained hyphae, vesicles, and arbus­
cUles of VA mycorrhizal fungi. The 
Rhizobium inoculation was done by 
drenching the Rhizobium suspension @ 
one ml of bacterial suspension per 
seedling. 

Observations on collar diameter 
and dry weight of root and shoot were 
taken 45 and 90 days after sowing. 
Collar diameter was determined by 
using dial vernier callipers. 

RESULTS AND DISCUSSION 

Collar Diameter 

It is evident from the data in Table 
1 that all the VAM inoculations impro­
ved the collar diameter differentially 
over control. Glomus mosseae alone 
or in combination with Gigaspora gil­
morei was better than other treatments. 
Rhizobium inoculation significantly 
increased the collar diameter over uni­
noculated treatments irrespective of the 
VAM s'pecies. G. mosseae+Gigaspora 
gilmoreHRhizobium inoculation treat­
ment proved to be the best. Reena and 
Bagyaraj (1990) observed increased 
plant height and 8tem girth of VAM 
inoculated seedlings of A. nilotica. They 
also observed that A. nilotica seedlings 
responded beat to Glomus mosseae. 

Root-shoot Dry Weight 

Data in Table 1 indicate that dual 
inoculation with Rhizobium and either 
of the VAM species significantly increa­
sed the root-shoot dry weight of A. 
nilotica seedlings. At both the stage8 
of observations, Glomus mosseae+ 

108 

Gigaspora gilmorei combination proved 
to be better than all other VAM treat­
ments. Increased ,growth in Rhizobiurp 
and VAM inoculated treatments indica­
ted a synergetic effect of both the 
organisms. Jasper et al. (1989) repor­
ted higher biomass production in 
Acacia sp. through VAM inoculations. 
Plant inoculated with both Rhizobium 
and VA mycorrhizal fungi increased the 
plant height, weight. and nodulation in 
comparison to control plants or those 
inoculated with individual organism 
separately (Bsgyaraj et al., 1979; 
Sharma et at., 1989). 

The double infected plants probably 
are benefitted from the physiological 
activities of endophytes which are 
responsible for mitigation of major 
elements Nand P. 

Root-shoot Length 

Dual inoculation with Rhizobium 
and either of VAM fungus increased 
the root and shoot lengths of Acacia 
nilotica seedlings. After 45 days, the 
maximum root (10.7 cm) and shoot 
<12.5 em) lengths were recorded when 
the seedlings were inoculated with 
Glomus mosseae+Gigaspora gilmorei 
which were significantly better than 
others. In case of Rhizobium+VAM 
inoculated treatments the trend was 
similar except that Glomus constrictum 
was significantly better over control. 

After 90 days, maximum root (24.0 
cm) and shoot (25.5 cm) lengths were 
observed in Glomus mosseae+Gigas­
pora constrictum. Rhizobium inocula­
tions in all treatments were better than 
VAM alone (Table 2). 

HafYana .grlc. Unlv. J. Re6., 
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EfFECT OF VA MYCORRHIZAE FUNGI AND RHIZOBIUM ON ACACIA 

The paired t-test indicated the 
superiority of Rhizobium application in 
all the treatments at 45 and 90 days 
after sowing, and all the VA mycorrhizal 
treatments had synergetic effect . with 
Rhizobium. 

Root-shoot Ratio 

The highest root-shoot ratio (1.4) was 
recorded in control (uninoculeted) treat­
ments which was significantly higher 
than all the other treatments at 45 days 
of inoculation. At 90 days, both Rhizo-

bium+ VAM inoculated treatments were 
at par with only VAM inoculated seed­
lings. Control treatment was at par 
with Gigaspora gilmorei inoculated 
seedlings. The root-shoot ratio in VAM 
inoculated treatments was less than 
those of uninoculated plants as found 
by Hayman and Masse (1971). 

It ii, thUS, concluded that VA 
mycorrhizal fungi improved the growth 
of A. nilotic8 seedlings. However, dual 
inoculation with Rhizobium+VAM 
resulted in synergistic host response. 
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ABSTRACT 

Eighteen aqueous plant extracts were tried for their efficacy as soil 

drenching in tomato nursery for the management of root-knot nematode. 
Meloidogyne lavanica. All the extracts were found effective in promoting 

growtp palametars of tomato seedlings and in suppressing root-knot galls and 

number of egg masses per root of M. lavan/ca. Leaf extracts of Azadirachta 
indica and Eucalyptus tereticornis were found to be the most effective. The 
extracts were found to have no adverse effect on germination of tomato seeds. 

Root- knot nematode. Meloidogyne 
javanica is an important pest of 
vegetable crops. The commonly used 
method of nematode control is the use 
of chemicals. However. their exorbitant 
cost and non-availability coupled with 
risk of health hazards to the users as 
well as to the consumers of the 
produce proved a shattering blow to 
their utility potential. One of the 
promising alternatives is the use of 
plant products/extracts for the control 
of this pest (Vats and Nandal. 1993. 
1994). The plants having nematicidal 
properties involve little cost. easy to 
apply. free of pollution hazards and 
have the capacity to improve the soil 
health structurally and nutritionally. 
Prompted by these considerations. an 
effort has been made to manage root­
knot nematode, M. javanica in tomato 
nursery through soil drenching with 
different plant parts extracts. 

Vol. 25, No.3 

MATERIAL AND METHODS 

Aqueous extracts were prepared 
by grinding 2 g of plant material in 
5 ml of distilled water followed by 
filteration through muslin cloth. The 
extracts were kept in air tight bottles 
under refrigeration till further use and 
the contents were termed as 40% (w/v) 
stock solution. 

Sixty earthen pots (30 cm high 
and 24 cm top dia~eter) were filled 
with heavily infested' soil (4.5 kg/pot) 
containing 367 larvae/lOa g of soil. 
Each pot was drenched with two litres 
of extract. One day after. 50 seeds per 
pot of tomato cv. Sel-7 were sown. 

, Each treatment was replicated three 
times. The pots were closely observed 
for germination of seeds. Observations 
on various plant growth parameters 

. and number of root-knot galls and egg 
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rna~ses per r09t "ystem w~re recorded 
50 days aft~r germinatiQI1. T~n 
seedlings from each replication were 
taken for recording observations and 
their average was computed. 

RESULTS AND DISCUSSION 

Observations on plant gr<?,(1!th 
parameters (Table 1) reveal that all the 
treatments were significantly better 

than the control (water and ch!tll}ical). 
In tr~~tments where bark 8S well as 
leaves were used for making extracts, 
leaves proved superior to bark. Among 
the treatments leaf extracts of 
Azadirachta indica, Eucalyptus teteti­
cornis and Ricinus communis were 
found to be superior to other plant 
extrac;:ts in increasing the growth para­
meters of tomato seedlings, The 
maximum increase in plant growth 

TABLE 1 

Effect of soil drenching with different plant extracts on growth parameters of 
tomato seedlings raised in M. iavanica infested soil 

Treatment Plant part Shoot Root Shoot waight Root weight Phytotoxicity 
used for height length (g) (g) 

extract (cm) (cm) ------- ---- .. ---
preparation Fresh Dry Fresh Dry 

Acacia (lilotica Bark 20.0 14.!? 3.5 0.58 ~.4 0.39 ++ 
Leaves 21.0 15.5 4.0 0.66 2.7 0.44 

~z{irlirachta indica Blirk 23.5 17.5 6.0 0.9!) :p 0.51 + 
Leaves 77,5 21,5 9.6 1,37 4.7 0.77 

f;a!otropis procera Leaves ~4.0 18,0 6.5 1.0~ 3.4 0.50 

Citrus sinensis Frllit s~i!l 19!~ 14,0 3.0 0.50 2.5 0.41 +++ 
Dat,!l{1 stramplIium )..ellves 2!?0 19·0 7,0 1.15 3.6 0.53 

Eucalyptus teret;cornis Bark 2?0 17.0 5.0 Q·~1 2.8 0.4~ + 
Leaves 27.Q 21.0 9.Q 1.30 4.5 0.71 + 

Leucaena leucocephala Leaves 2qj 16.0 4.6 0.71 2.9 0.49 +++ 
Prosopis cineraria Leaves 22.5 17.0 5.5 0.89 3.0 0.50 

Ricinus 90rnmunis Le~yes 26.5 20.5 8.5 1.20 4.3 0.68 
Salvadora oleoides Leaves 22.0 16.5 5.0 0.79 3.1 0.54 

T agetes ere ct{1 Le!lv~s 26.0 20.0 8.0 1.14 4.1 0.58 + 
Root 205 14.5 3.0 0.49 2.1 0.35 +++ 
Stem 24.5 18.5 6.0 0.95 3.4 0.47 ++ 
Whole plant 25.5 19.5 7.5 1.13 3.9 0.61 + 

Xanthium strumarium Leaves 19.0 15.0 3.5 0.55 1.9 0.31 +++ 
Posse 25 EC @ 1000 ppm 16.5 11.5 3.0 0.41 1.7 0.28 ++ 
Control 14.0 8.5 2.5 0.34 1.5 0.23 

C. O.at 5% 0.98 0.98 0.78 0.04 0.31 0.03 

-~No phytotoxicity, + ... 29% drying ollowsr leBves, + + ... 50% drying Of lower I.aves, 

+ + + = 100% drying of lowar leavel. 
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param~~er~ W~s 9btained where Il;Iaf 
e~tract of A. indica was applit;l~ 
fO"QYV~!i (by leaf extract of E, tereti~ 
corl?is. Furth~r, it was observed that 
~xtracts obtained from fruiJ ~kin' pf 
Citrus sinensis, leave!> of Leucal!n(! 
leucocephela, and rQQts and I leaves of 
Tagetes erecta were highlY 'phytotQ~ic 
resulting il1to 100% drying of 19wer 
lellv~s! Fifty per cent drying of loyter 
1~!I'!I~s was also observed in bark 
extract of Aqt)ci" nilotica, stem extract 
91 Tsgetes erecta and posse 25 EC @ 
1000 ppm. 

N~!TI~er Qf galls and egg rna8$~S 
reduced signifjc~l'1tly in ~'I the treat­
ments as compared' to control. 
HoweVer, maximum reduction was 
recorded in c~~~ 9f A?sdirachta indica 
leaf extract followeg by Eucalyptus 
tereticol(1;s leaf 4?xtract. The data in 
Table 2 reveal ~hat leaf e~tracts proved 
sUPeriqr to bark extract~. Amc;m~ tile 
I,af ~xtrllcts of various pl.nt~! ~h!3 
maximum germination was recorded in 
A?adirachta indic{J trt:lptment followed 
by Dsturl!_ stramonium. wh.reas 
minimum germination was recorded in 

TABLE Z 
Effect of soil drenching with different plant extracts on germination of tomato 

seedlings, number of galls and egg masses produced by M. ;avanicB 

Treatment 

Acacia nilotica 

AZ8dirl!cht~ int;lil!l! 

Calotropis procera 

C;Urus sinen~i~ 

Datura stramonium 

Eucalyptus tereticornis 

Leucaena leucocepha/a 

Prosopis cineraria 

Ricinus communis 

Salvadora oleo ides 

Ta~etef! e recta 

Xanthium strumarium 

Posse 25 EC @ 1 000 ppm 

Control 

C. D. 8t 5% 

Vpl. 25, Nfl. ~ 

Plant part used for 

extract preparl!!!9'1 

Bark 

Leaves 

Bark 

Leaves 

Leaves 

Fruit skin 

Leave. 

Balk 
Leaves 

Leavls 

Leaves 

Leaves 

Leaves 

!-eaves 

Root 

Stem 

Whole plant 

Leaves 

Numbel of gallsl 

r90t system 

39 

46 

23 

13 

19 

31 

48 

43 
18 

39 

31 

27 

44 
22 

29 

26 
28 

43 

63 
61 

3.36 

Number of egg Gerrhination 
massesl (%) 

loot system 

13 71 

17 76 

8 79 

3 84 

7 73 
10 69 
p 83 

15 74 
6 81 

14 67 
11 ' 75 

8 \ 78 

14 72 
7 80 

12 64 

13 75 

10 79 
16 63 

19 70 

26 82 

1.99 

11 Q 
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case of Xanthium strumarium followed 
by Tagetes erect~ root extract. 

Many chemical compounds are 
known to occur in plants. These are 
glucosides, quinones, unsaturated and 
saturated hydrocarbons, heterocyclic 
compounds, organic acids, aromatic 
compounds, esters, sulphur compounds 
and terpenes. Among terpenes mono­
terpenes and sesquiterpenes show 
strong nematicidal properties. Some of 
these chemicals are very effective at 
low concentrations and some have 
sYstemic effect also (Egunjobi and 
Larinde, 1975). The alkaloids, viz. 
Nimbinine, Nimbidine, Thionemone in 
neem leaf extracts and Thiophene in 
Tagetes leaf extracts might . have 

adverse effect on nematode biology 
(Hussain and Masood, 1975). 
Significant reduction in nematode 
population and increase in plant 
growth parameters have been reported 
when the extract of neem leaves was 
used {Egunjobi and Afolami, 1976; 
Kaliram snd Gupta. 1980}. The results 
of present investigation are in general 
agreement with the findings of these 
workers. The present studies, thus, 
give a strong indication that these 
extracts can be exploited lind bene­
ficially. used to control the root-knot 
disease in transplanted crops. However, 
further efforts to use the minimum 
amount of these materials for making 
extracts may be tried by studying the 
effect of diluted plant extracts. 
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ABSTRACT 

A field experiment was conducted in a loamy sand textured field. heavily 
infested with carpetweed (TriBnthema portulacastrum) at CCSHAU Regional 

Research Stetion. Bawal in kherif 1993 and 1994. Atr8Zi~lI. applied at 0.25 

or 0.50 kg/he 8t 10 or 15 days after sowing (OAS) provbd mora effective 

against carpetweed as compared to its pre-emergence application (0 DAS) at 

Tespective doses. 1he peTlormance 01 atT8"Line at higheT dose (0.50 kg/ha) 

was significantly batter than its lowar dose (0.25 kg/hal at all stages. how­
ever. its epplication at both rate. beyond 15 days (:10 DAS) failed to control 

Clrpetweed. Similarly. beller crop yield was recorded with atrezine epplied 
post-emergence (10 or 15 DAS) than itl pra-emergence (0 DAS) or 20DAS 
applications in both the years. In general. carpetweed reduced the grain yield 

of PBarl millet to the axtent of 40-42 per cant. On an average, atrezine 
.pplication at 0.25 and 0.50 kg{ha at 10 or 15 OAS controlled the carpetweed. 

to the eXlent of 81.0 end 96.0 per cent. respectively. and as 8 result grain 
yield ot pearl millet increased to the extent of 58.0 and 64.0 par cent. 

Pearl millet (Pennis8tum ameri­
canum (L.) K. Schum) is a rainy season 
crop of North-West India grown for 
fodder as well as grain purposes. 
However, in South-West Haryana it is 
one of the main kharif crop which can 
considerably tolerate water scarcity. 
Since sowing of this crop is mainly done 
after monsoon rains, weeds pose a 
serious problem. The emergence and 
competition of weeds particularly car­
petweed (Trianthema portulacastrum L.) 
and other grassy weeds have been 
reported to reduce the grain yield of 
pearl millet to an exlent of 16 to 94 
per cent (Urnrani et al., 1980; Balyan, 
1985). Deep ploughing, hand-hoeing, 
hand-weeding and other cultural/con-

ventional methods of weeding are more 
popular in pearl millet. However. due 
to non-availability of labou r at critical 
stages 01 weeding and higher wages, 
these practices become difficult and 
very costly. Regeneration of weed~ 

aillo remains a problem. In such situ­
ations. control of weeds with the use 
of herbicides becomes easier. economi­
cal and equally effective. Pre-emer­
gence application of strazine has been 
reported quite effective against weeds 
in pearl millet and sorghum (Malik et al., 
1980; Balyan, 1985; Jayakumar et al., 
1988; Sing h et al.. 1988). But the 
acceptance of atrazine like other pre­
emergence applied herbicides by farmers 
is poor. It Is bocause farmers generally 
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take interest to control weeds only after 
their emergence in field crops. In 
general. post-emergence applied herbi­
cides are easily accepted by the farmers 
in other crops like wheat and rice. 
Therefore, in the present investigation 
efficacy of atrazine applied at different 
times (pre- a& well as post-emergence) 
was studied to control most competitive 
and aggressive weed like carpetweed 
in pearl millet particularly in loamy sand 
soils, 

MATERIAL AND METHODS 

A two-year field investigation was 
carried out at the Research Farm of 
CCSHAU Regional Research Station, 
Bawal during rainy seasons of 1993 
and 1994. The soil of experimental 
field was loamy sand in ,texture. low in 
organic carbon (0.22%) and low in N. 
medium in p. high in K and having pH 
value of 8.0 and EC of the soil equal to 
0.32 dS/m, Six treatments of post­
emergence ahazine @ 0.25' and 0.50 
kg/ha at 10. 15 and 20 DAS. and one 
hand hoeing at 20 DAS were compared 
with pre-emergence applied atrazine @ 

0.25 and 0.50 kg/ha, and unweeded 
and weed free checks. These treatments 
were replicated thrice in a randomised 
block design. Pearl millet variety 
HHB-67 was sown with hand plough 
at a seed rate of 5.0 kg/ha on July 7. 
1993 and July 12. 1994 with a row 
spacing of 45 cm, and plant to plant 
distance of 12 em was maintained by 
thinning. Recommended rate of ferti­
lizers. i. e. 50 kg P20S and 60 kg N/ha 
was applied before sowing and 60 kg N/ 
ha was applied at the time of thinning 
(21 DAS) in both the years and no irri-
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gation was applied throughout the 
growing season because there was 
sufficient moisture and moreover. this 
variety of pearl millet matu res in a very 
short time (60 days). Atrazine was 
applied using knapsack sprayer fitted 
with nat fan nozzles using 650 litres of 
water/ha, 

Visual phytotoxicity of atrazine on 
carpet weed was recorded at 30 DAS 
using a 0-'00 scale, where 0= no 
mortality and 100= complete mortality. 
Density of carpetweed at 30 DAS and 
dry weight of carpetweed at 30 and 60 . 
DAS were recorded by placing a quadrat 
of 50 cm x 50 cm randomly at three 
spots/plot. Toxicitv data were trans­
formed by arcsin values (angular 
transformation) and density data to 
V X + 0,5 transformation before 

analysis. Grain yield of crop was re·' 
corded to interpret results in both the 
years. 

RESULTS AND DISCUSSION 

Effect. on Weeds 

Weed spe'cies recorded in the ex­
perimental field were carpetwaed 
(rrianthema portu/aeast/um L), Motha 
(Cyperus rotundus L.). Kondhra (Digera 
arvensis Forsk)' and Doob (Cynadon 
aaetylon). Among these, carpetweed 
was major weed' constituting more than 
98.5% of the total weed population in 
unweeded check during both the years 
and hence. data recorded for carpet­
weed alone were 'subjected to analysis 
for interpretation of results. 

The data on Visual toxicity recorded 
at 30 DAS reveal that Itrazine at 0.50 
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kg/ha proved more toxic to carpetweed 
as compared to 0.25 kg/ha (Table 1). 
Application of atrazina @ 0.25 or 0.50 
kg/ha at 10 or 15 DAS caused higher 
toxicity on carpetwead than its pre­
emergence application at respective 
dOles (Table 1). On an average, the 
toxicity ranged from 82.0 to 9~.5 per 
cent at 10 DAS and 80:0 to 94.5 per 
cent at 14 DAS compared to 66.0 to 
87.0 per cent at 0.25 and 0.50 kg/ha, 
respectively during both the years. 
However, atrazine application at 20 
DAS failed to provide desirable control 
of carpetweed, since it could control 
carpetweed only to the extent of 20-35 
par cent. 

Maximum density of carpetweed 
at 30 DAS was recorded in un weeded 
check and minimum in the plots treated 
with atrazine at 0.50 kg/he at 10 or 15 
DAS during both the years (Table 1). 
The density of carpetweed was drasti­
cally reduced when atrazine was applied 
as pre-emergence @ 0.50 kg/ha or as 
post-emergence either at 10 or 15 DAS 
at both doses as compared to its pre­
emergence application @ 0.25 kg/ha 
or one hand-hoeing (20 DAS) or atra­
zine applied at 20 DAS in both the 
years. Application of atrazine at 20 
DAS failed to reduce the population of 
carpet weed to a significant extent com­
pared to unweeded check (Table 1). 

Significantly higher dry matter of 
carpetweed was recorded in unweeded 
check compared to all other treatments 
during both the years and at both the 
stages (30 and 60 DAS) of pearl millet 
(Table 2). Atrazlne applied at 10 or 15 
DAS @ 0.50 kg/ha reduced the dry 
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weight of carpetweed to the minimum 
and proved superior to its lower doses. 
Similarly. atrazine applied at 0.25 kg/ha 
at 10 or 15 DAS proved superior to itl 
pre-emergence application at 0.25 kg/ 
ha but at par with 0,50 kg/ha at both 
stages during both the years. Its 
application at 20 DAS at both rates did 
not prove as effective as its earlier 
applications in borh the years. Balyan 
et al. (1993) also reported better con­
trol of carpetweed with atrezine 
applied at 7 or 14 DAS as_ compared to 
its application at 21 DAS or as pre­
emergence (1 bAS). 

Effect on Crop Yield 

Pre- as well as post-emergence 
application of atrazine produced signi­
ficantly higher grain yield of pearl millet 
than unweeded cont'rol except atrazine 
at 0.25 kg/ha applied 20 DAS during 
both the years (Table 2). Maximum 
grain yield of 2060 and 2570 kg/he in 
1993 and 1994, respectively was re­
corded ill the plots kept weed free 
throughout the crop season closely 
followed by atrazine at 0.5 kg/ha 
applied 10 or 15 DAS. In general. 
carpetweed reduced the grain yield of 
pearl millet to the extent df 40-42 per 
cent. On an average, atrazine appli­
cation at 0.25 and 0.50 kg/he at 10 or 
15 DAS controlled the carpetweed to 
the extent of 81 and 96 per cent. res­
pectively (Table 2), and as a result 
grain Iyield of pearl millet was increased 
to the extent of 58 and 64 per cent at 
different doses. Application of atrazine 
at 0.50 kg/ha (0 DAS) or at 0.25 and 
0.50 kg/ha (10 or 15 DAS) produced 
grain yield at par with weed free check 
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TABLE 1 

Visual toxicity and 6lenaity of carpetweed as influenced by atrezine application 
in peerl millet 

Herbicide Dose Time of Visual toxicity (%) at 30 DAS Density (No./ml) at 30 DAS 

(kg/hI) application 1993 1994 1993 1994 
(DAS) 

Atrazine 0.25 0 (68)55.6 (65)53.7 (78)8.8 (96)9.8 

Atrazine 0.50 0 (82)64.9 (B8)69.7 (32l5.7 (57)7.6 

Atrlfzine 0.25 10 (78)62.0 (86)680 (26)5.1 (42)6.5 

Atrezine 0.60 10 (99)84.3 (98)81.8 (8)2.9 (13)3.7 

"trllzine 0.25 15 (75)60.0 (85)67.2 (30)5.5 (39)6.3 

Atrezine 0.50 15 (96)78.6 (93)74.7 (14)3.8 (23)4.8 

Atrazine 0.25 20 (25)30.0 (20)26.6 (28116.8 (290)17 .0 

Atr.zine 0.50 20 (35)36.3 (32)34.5 (264)16.3 (308)17.6 

OITe hand hoeing 20 (90)9.5 (137)11.7 

Unweeded (0)0 (0)0 (298)17.3 (352)18.8 

Weed free (100)90.0 100)90.0 (0)0.70 (0)0.10 

C. D. at 5% 7.4 8.2 1.3 1.8 

Original data of visull toxicity and density ara given in parentheses which were transformed to arcsin and 

'\/X+0.6 transformations. respectively. 

TABLE 2 

Dry weight of carpetweed and grain yield of pearl millet 88 influenced by 
atrazine application 

Herbicide Dose Time of Drv weight (g/m') Grain yield (kg/ha) 

(kg/ha) application 30 DAS 60DAS 1993 1994 

1993 1994 1993 1994 

Alrazine 0.25 0 31.4 71.9 45.9 99.5 1788 2218 

Atrazina 0.60 0 20.0 28.6 30.0 36.2 1896 2380 

Atrazine 0.25 10 19.8 35.0 34.5 45.9 1956 2396 

Atrazine 0.50 10 2.5 6.4 5.4 8.1 1995 2450 

Atrazine 0.25 15 15.3 40.7 22.0 50.7 1940 2400 

Atrazine 0.50 15 3.9 , 1.8 8.6 14.3 1970 2418 

"trazine 0.25 20 70.6 190.3 102.4 250.0 1342 1642 

Atrazine 0.50 20 56.9 130.2 90.2 189.1 1620 1845 

One hand hoeing 20 32.2 85.5 99.7 203.2 1525 1833 

Unweeded 98.5 215.0 140.8 295.2 1208 1533 

Weed free 0.0 0.0 00 0.0 2060 2570 

C. D. at 5% 9.9 15.1 11.2 17.7 149 192 
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but superior to pre-emergence appli­
cation of atrazine at 0.25 kg/he. 
Application of atrazine 8t 20 DAS or 
hand weeding once at 20 DAS failed to 
produce satisfactory crop yield. Similar 
performance of atrazine on, grain yield 
of peaT' millet has been reported by 
Balyan et al. (1993). 

Baled on the results of present 
study it can be concluded that atrazine 
at 0.25 to 0.5 kg/ha may be applied at 
10 or 15 DAS besides its pre-emer­
gence recommendation @ 0.50 kg/ha 
in pearl millet to obtain satisfactory 
control of carpetweed. 
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RESEARCH NOTE 

EFFECT OF DIFFERENT FORMULATIONS OF ISOPROTURON 
ON WEED CONTROL IN WHEAT 

R. S. PANWAR. S. S. RATHI and R. K. MALIK 

, Depaltment 01 AglOnomy 

CCS HarVin,. Agricultural University, Hisar-125 004 

(Acc.pted: JuIV", 1916) 

I.oproturon has been widely 
accepted for the control of grassy 
weed. in wheat (Malik at a/., 1'985), 
So far only wettable powder Jormu­
lations were available but recently 
flowable formulations of this herbicide 
have been developed. Such formu­
lations are considered relatively cheap 
and provide uniform distribution of 
isoproturon. 

Field experiments were conducted 
during winter seasons of 1991-92 and 
1992-93 at CCS Haryana Agricultural 
University, Hisar. Soli of the experi­
mental field was sandy loam with pH 
8.3 and an organic matter content of 
0.4 per cent. The treatments were 
replicated three times in a randomized 
block design. All the herbicidea were 
applied 30 days after sowing (DAS) 
with knapsack sprayer using 650 litres 
of water/ha. Wheat WH-283 wae 
sown on 27 and 30 November in 1991 
and 1992. respectively. All cultural 
practices were followed in accordance 
with standard local package of practi­
ces. Weed population (no./m') and 
weed dry weight (g/m?) were recorded 
8t 60 and 90 DAS with the help of 
0.5 mXO.5 m random quadrat. 

Vol. 25, No.3 

The experimental field was domi­
nated by almost equal population of 
wild canary grass (Phslaris minor 
Retz.) and lambsquartef (Chenopodium 
album L.) during both the years. 
All flowable formulations at all 
the dales of application provided 
similar control of wild canary grass 
and lambsquarter compared with 
wettable powder formulations :of iso­
proturon at 1.0 kg/h 8. The popula­
tion of weeds at 60 DAS following the 
isoproturon (flowable) or wettable 
powder application was significantly 
les8 than the weedy check (Table 1). 
Population of wild canary grass was 
similar at 811 the doses ot each formu­
lation. The' population of lambsquar­
ter in 1992 in plOIS treated with iso­
proturon at 0.50 kg/ha was signifi­
cantly more than the plots treated with 
1 .50 kg/ha. The population of totai 
weeds and dry weighf decreased 
with the increase in isoproturon dose 
from 0.5 to 1.5 kg/ha and were signi­
ficantly different between lowest and 
highest concentrations of isoprolUron. 
Similar response was reflected in the 
total dry weight at 90 DAS (Table 1). 
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WI!BD CONTROL IN WHEAT BY ISOPllOTUllON 

The grain yield of wheat in weedy 
plots was significantly 'Iess than the 
weed free and plots treated with 
isoproturon. The grain. yield in plots 
treated with flowable formulation of 
isoproturon at 1.00 or 1.50 kg/ha 

wal similar (Table 1). It may, there­
fore. be concluded that flowable for­
mulation of isoproturon can be effec­
tively used for the control of weeds in 
wheat. 
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IN RICE AND BARNYARD GRASS 
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Rice (Oryza sativa L.) is one of the 
most important cereal crops and major 
food grain for human consumption all 
over the world. Barnyard grass 
-( EchinochloB crusgalli L.) is a major 
associated weed with rice which causes 
severe losses in rice fields (Prakash 
et 8/" 1989). Anilofos (s-(2-(4-chloro­
phenyl) (1-methylethyl) 2-oxo ethyl) 
0, O-dimethyl phosphorodithionate) is 
used to control weeds in the rice fields. 
It is applied to the soil primarily to 
inhibit germination and growth of 
E. crusgallj (Prakash et al., 1989). 
However, no work has been .done so 
far to know how germination or seed­
ling growth is inhibited by the herbicide. 
Present investigations were, therefore, 
conducted to study the effect of anilo­
fos on the total nucleotides and insolu­
ble protein content in rice and barnyard 
grass during germination. 

Seeds of rice cv. Jaya and barnyard 
grass were soaked in distilled water or 
anilofos lolution for 12 h, Solutions 
of 5, 10. 20 and 40 ppm of anilofos 
were used for pre-sowing soaking 
(PSS) treatment as well as for continuo 
ous treatment. Twenty soaked seeds 

·Department of Boteny. 

Vol. 25, No.3 

of rice and 200 seeds of barnyard grass 
were placed on filter paper in 9 cm 
diameter petridish separately. Five ml , 
of distilled water for PSS treatment and . 
anilofos solution for continuous treat­
ment was added to each petridisn. The 
petridishes were placed in B. O. D. 
incubator at 30o± 1°C for germination 
of seeds. Samples were taken out for 
biochemical analysis at 2, 4, 6 and 8 
days after treatment. Endosperm/ 
seedlings sample was extracted in 80% 
ethanol, Total nucleotides and insolu­
ble protein content were estimated by 
the meth9d of Neiman and Paulson 
(1963) and Lowry et af (1951), 
respectively. Statistical analysis of the 
data was carried out using factorial 
CRD. 

Synthesis as well as degradation 
of nucleic acids are essential for the 
growth of embryo axis which involves 
synthesis of proteins, cell division and 
cell elongation (Bewley and Black. 
19?8). Total nucleotides content 
increased with the passage of time and 
decreased with the application of anilo­
fOG both in rice and barnyard grass 
endosperms a. well 81 seedlings 
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TABLE 1 

Effect of anilofos on total nucleotides (mg/g fresh weight) in endosperm and 
seedlings of rice 

Treatment 
conc. (ppm) 

o 
5 

10 
20 
40 
Mean 
C. D. at 5% 

o 
5 

10 
20 
40 
Mean 
C. D. at 5% 

Pre-sowing soak.ing Continuoul 
Time of sampling (OAT) 

---------------------------- ------------------------------
2 

0.B4 
0.64 
0.52 
0.44 
0.39 
0.56 

4 6 

1.02 1.32 
0.B9 1.05 
0.67 0.92 
0.54 0.69 
0.48 0.59 
0.72 0.91 

8 Mean 

Endosperm 

1.42 
1.36 
1.10 
0.98 
0.95 
1.12 

1.15 
0.98 
0.80 
0.66 
0.55 

2 4 

0.92 1.14 
0.72 0.94 
0.58 0.78 
0.49 0.62 
0.42 0.51 
0.62 0.79 

6 

1.41 
1.48 
0.96 
0.72 
0.64 
0.98 

8 

1.55 
1.38 
1.14 
0.99 
0.78 
1.17 

Period=0.14; Concentration=0.14; PSS x Cont.= NS. 

Seedlings 

0.00 0.00 0.38 0.49 0.22 0.00 0.00 0.44 0.52 
0.00 0.00 0.31 0.40 0.18 
0.00 0.00 0.25 0.38 0.16 
0.00 0.00 0.29 0.35 0.19 
0.00 
0.00 

0.00 
0.00 

0.19 
0.27 

0.30 
0.38 

0.12 

0.00 
0.00 
0.00 
000 
0.00 

0.00 0.39 0.44 
0.00 0.32 0.40 
0.00 0.27 0.37 
0.00 
0.00 

0.22 
0.32 

0.33 
0.41 

Period~0.37; Concentration=O.ll; PSS X Cont.~ NS. 

TABLE 2 

Mean 

1.25 
1.05 
0.86 
0.70 
0.51 

0.24 
0.20 
0.18 
0.16 
013 

Effect of anilofoB on total nucleotides (mg/g fresh weight) in endosperm 
and seedlings of E. crusgalli 

Treatment 
cone. (ppm) 

o 
5 

10 
20 
40 
Mean 
C. D. at 5% 

o 
5 

10 
20 
40 
Mean 
C. D. at 5% 
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--------------------------

2 

0.67 
0.54 
0.44 
0.39 
0.31 
0.47 

Pre-sowing soaking 
Time of sampling (OAT) 

--------------
4 6 8 Mean 2 4 

Endosperm 

0.72 0.98 1.04 0.85 0.69 0.76 
0.62 0.76 
0.58 0.68 
0.46 0.59 
0.38 0.44 
0.55 0.69 

0'.94 
0.78 
0.69 
0.52 
0.79 

0.71 
0.62 
0.53 
0.41 

0.58 0.69 
0.47 0.60 
0.42 0.49 
0.35 0.41 
0.50 0.59 

Period=0.11; Concentration=0.12; PSSXCont.=NS. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
000 

0.30 
0.24 
0.19 
0.17 
0.10 
0.20 

Seedlings 

0.42 0.18 
0.38 0.15 
0.35 
0.29 
0.22 
0.33 

0.13 
0.11 
0.08 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0,00 
0.00 
0.00 
0.00 
0.00 
0.00 

Period=0.12; Concentration=0.20; PSS x Cont.=NS. 

Continuous 

6 

1.02 
0.79 
0.70 
0.62 
0.54 
0.72 

0.37 
0.30 
0.24 
0.20 
0.17 
026 

8 

1.10 
0.96 
0.79 
0.72 
0.56 
0.83 

0.46 
0.40 
0.37 
0.28 
0.24 
0.33 

Mean 

0.B9 
0.75 
0.66 
0.56 
0.45 

0.21 
0.17 
0.15 
0.12 
0.10 

Harysna agric. Univ. J. Res .• 



EFFECT OF ANILOFOS ON NUCLEOTIDES AND PROTEIN DURING GERMINATION 

TABLE 3 

Effect of anilofos on total inloluble protein content (mg!g fresh weight) 
in endosperm and seedlings of ,ice 

Tre8'tment 
conc. (ppm) 

o 
5 

10 
20 
40 
Mean 

C. D. al 5% 

o 
5 

10 
20 
40 
Maan 

C. D. at 5% 

--------------------------
Pre-sowing soaking Continuous 

Time of sampling (OAT) 

2 4 6 '8 Mean 

Endosperm 

12.02 13.92 '13.52 13.94 13.10 
12.55 1305 b.92 14.22 13.43 
12.98 13.65 14.28 14.78 13.89 
13.42 13.96 14.75 15.08 14.30 
13.82 14.34 15.04 15,.42 14.65 
12.95 13.56 14.30 14'.68 

2 4 6 8 Mean 

13.41 13.92 14.21 14.70 14.06 
13.93 14.04 14.52 14.92 14.34 
14.41 14.78 14.92 15.25 14.84 
14.89 14.92 15.27 15.62 15.17 
15.02 15.24 15.52 15.92 15.42 
14.'33 14.58 14.88 1528 

Period=0.29; Concenlration=0.19; PSS x Conl.= NS. 

Seedlings 

0.00 0.00 6.72 5;92 2.91 0.00 0.00 5.92 6.04 2.09 
0.00 0.00 5.92 6.19 3.01 0.00 0.00 6. '_9 6.25 3.09 
0.00 0.00 6.12 6.22 3.08 0.00 0.00 6.28 6.35 3.15 
0.00 0.00 6.19 6.42 3.15 0.00 
0.00 0.00 6.41 6.50 3.22 0.00 
0.00 0.00 6.07 6.24 0.00 
Period=0.20; Concentration=0.12; PSS x Cont.<=NS. 

TABLE 4 

0.00 
0.00 
0.00 

6.~5 

6.52 
S.24 

6.52 
6.62 
6.36 

3.21 
3.28 

Effect of anilofoa on total insoluble protein content (mg/g fresh weight) 
in endosperm and seedlings of E. crusgal/i 

----------------------~--------
Treatment 
conc. (ppm) 

o 
5 

10 
20 
40 
Mean 

C.0.llt5% 

o 
5 

10 
20 
40 
Melin 

C. D.llt5% 

Vol. 25. No.3 

Pre-sowing soaking Continuous 
Time of sampli"g (OAT) 

2 4 6 8 Mean 

Endosperm 

14.72 14.94 15.24 15.78 15.17 
14.24 14.52 14.89 15.29 14.73 
13.98 14.28 14.47 14.92 14.41 
13.74 13.82 13.18 14.59 14.08 
13.22 13.65 13.72 14.20 13.63 
13.98 14.24 14.50 14.95 

2 4 6 8 Mean 

15.04 15.54 15.99 16.28 15.71 
14,72 14.69 15.62 15.92 15.33 
14.41 14.82 15.18 15.52 14.98 
14.02 14.50 14 .. 92 16.19 14.65 
13.8914.13145514.8714.36\ 
14.42 14.81 15.~5 15.85 

Period-0.22; Concentration =0.31; PSS x Cont. = NS. 

Seedlings 

0.00 0.00 7.04 7.24 3.57 0.00 0.00 7.15 
0.00 0.00 6.92 7.02 3.49 0.00 0.00 7.04 
0.00 0.00 6.79 6.99 3.44 0.00 0.00 6.96 
0.00 0.00 6.52 6.82 3.33 0.00 0.00 6.78 
0.00 0.00 6.24 6.72 3.24 \ 0.00 000 

0.00 
6.62 
6.91 0.00 0.00 6.71 B.96 0.00 

Period =0.20; Concentration =0.12; PSS X Cont.=NS. 

7.52 3.67 
7.26 3.57 
7.06 3.50 
6.97 3.44 
6.78 
7.12 

3.35 
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under PSS and continuous treatment 
(Tables 1 and 2). This may be correla­
ted with the activities of hydrolysing 
enzymes such 8S RNase and DNase 
and germination of the seeds which 
also decreased with the application of 
herbicide in rice and barnyard gras8 
(Bajaj, 1992). The reduction in germi­
nation of leeds was more in barnyard 
grass than in rice. 

Synthesis of protein is pre-requisite 
for radicle and plumule emergence 
(Bewley and Black. 1978). The total 
insoluble protein content increased in 
endosperm as well 8S seedlings of rice 
with the appplication of anilofos 

(Table 3) under both the conditions. 
But in barnyard grass (Table 4). the 
content decreased with herbicide 
a-pplication, The effect increased with 
the increase in the concentration of 
herbicide in rice and barnyard grass. 
The differential response regarding 
insoluble protein content may be due 
to variation in plant species. The 
reduction of protein content in barnyard 
grass may be one of the reasons of 
more reduction in germination of seeds. 
Petibskaya (1987) also reported that 
there was increase in protein con­
tent when rice was treated with 
pendimethalln, 
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EFFECT OF DATE OF SOWING AND STAGE OF CROP GROWTH 

ON SEVERITY OF SCLEROTINIA-ROT OF SUNFLOWER 

(HEL/ANTHUS ANNUUS L.) 

RAJENDER SINGH and N. N. TRIPATHI 

Department of Plant Pathology 
I 

ees Haryana Agricultural University. Hisar-125 004 

Sunflower is photoinsensitive PiI­
seed crop, and can be grown in all 
seasons in different agro-climatic 
zones. Spring and autumn seasons, 
however, have baen found ideal under 
I ndian conditions. Sclerotinia-rot caused 
by SclHrotinia sclerotiorum (Lib.) 
De Bary takes maximum toll of sun­
flower grown in apring (Singh, 1994). 
Therefore, an attempt has been made 
to correlate the disease severity with 
sowing dates. 

Sunflower (HS-1) was sown on 
three different dates, i. e. Dec. 28. 
1993 and Jan. 10 and 29. 1994 in 
plots of 1.5 m X 1.5 m in randomized 
block design keeping five replications. 
I n each plot, 150 sclerotia were added 
prior to sowing. 

In another experiment sunflower 
(HS-1) was sown in five plots of 
1 .5 m x 1.5 m in randomized block 
design to ascertain susceptibility at 
different stages of crop. Each plot 
was inoculated with 150 sclerotia in 
furrows prior to seed sowing. All 
normal agronomic practices were 
maintained. Disease incidence was 
recorded on the basis of healthy and 

Vol. 25, No.3 

diseased plants every third day till 
maturity of the crop. 

It wal noted that crop Bown on 
Dec. 28, 1993 expressed 38.94% 
Sclerotinia-rot as compared to 34.66% 
in plots sown on Jan. 10. 1994. 'The 
lowest disease was observed in crop \ 
sown on Jan. 29, 1994. Similarly, 
Kolte and Tewari (1977) while V"orking' , 
on Sclerotinia-rot of sunflower' observ­
ed lowest disease when sunflower 
was sown in second week.'of January 
8S compared to crop sown in October­
November. The aignificant reduction 
in disease incidence in late sown crop 
(January) may be correlated with 
sudden incre811e in temperature during 
the suspeptible growth period of the 
crop. This observation gets positive 
support of Minkevich and Kosorukova 
(1987) who observed that high tempe­
rature did not favour. the growth and 
development of patho~en. It is, there­
fore, concluded that delayed sowing; 
precluded the pathogen to invade and, 
thus. the crop escapes infection. 

It is clear from Table 1 that 7 days 
old seedlings contracted 5.34% disease 
followed by 18 days old seedlings 
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TABLE 1 

Incidence of Sclerotinia-rot at different growth stages of sunflower 

Crop age (days) 

Per cent 
disease 

incidence 

7 

5.34* 
(13.35)** 

C. D. at 5%=1.52 

18 30 

4.66 383 
(12.47) (11.29) 

* Average of three replications. 

44 

3.07 
(10.11) 

60 

2.33 
(8.78) 

70 

1.93 
(7.99) 

81 95 105 

3.00 4.25 3.41 
(9.97) (11.90) ( 10.63) 

** Figures in parentheses are angular transformed values. 

(4.66%). As the plant grew older 
disease incidence reduced upto 
70 days (1.93%)' However. disease 
incidence increased in same plots with 
increase in the age of the plants. the 
highest being 4.25% in 95 days old 
plants. In general. minimum Sclero­
tinia-rot was recorded in 30 to 70 days 
old plants. After this period. the 
disease increased which clearly indi­
cates that there are two susceptible 
stages of crop in one season. Working 

on Sclerotinia-rot on sunflower. Huang 
and Kozub (1990) correlated the varia­
tion in disease severity to different 
stages of crop growth. The variation in 
disease severity in relation to crop age 
may be due to physiological changes 
occurring during plant growth at 
various stages. This clearly indicates 
that the Sclerotinia-rot of sunflower 
appears with different severity at diffe­
rent stages of crop growth. 
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ABSTRACT 

The study on the contents of women's TV programmes indicates that 

informational items were delivered verbally in studio through monologue, 

demonstration, interview and group discussion. The analysis turther, brought 

out that captions were used only in 15% 01 messages. The speed of spe"ch 
was reported as 115-125 words per minute. There were no prior announce­

ments regarding the items of the programme. 

People are becoming increasingly 
aware of the world around them. The 
role of television is well known in the 
present era of communicatjonal network 
development. The electronic media 
particularly television has enormous 
potentiality for mass communication. 
One of the objectives of Doordarshan 
Is to highlight the social welfare mea­
sures including welfare of women and 
children, and less privileged. Women's 
television programmes can playa cru­
cial role in changing and moulding atti­
tudes, instill confidence, creating gene­
ral awareness in women and help them 
in securing a dignified and rightful place 
in the society. The potential impact of 
women's programmes as a means of 
informing women may be greater than 
other programmes, since it is specially 
for women. The success of any pro­
gramme largely depends upon extent to 
which, it is need based, problem-orian­
ted, socially and culturally compatible. 

With scientific content analysis of wo­
men's television programme, we can 
easily defermine the quality, of prog­
ramme and can modify accordIngly. 

METHODOLOGY 

Out of three women's programmes 
telecast on Doordarshan regularly 
(Malik, ,1987), only two programmes, 
viz, 'Grameen Mahilaon Ke Liye' 
(GMKL) and 'Ghar Sansar' (GS) were 
selected. The GMKL. and GS pro­
grammes are telecast on every Wednes­
day (7.00 to 7.30 p) m.) and Friday 
(6.35 to 6.55 p. m.), respectively. For 
collecting the data, GMKL (from Dece­
mber 5, 1990 to February 27, 1991) 
and GS (from January 4, 1991 to March 
29, 1991) programmes were video­
recorded. 

I n all, there were 12 telecasts_ 0 f 
each programme which constituted the 
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sample of this study. For analysing 
the data. the authors carefully watched 
all the recorded programmes and made 
self judgement on various parameters 
of content analysis. 

RESULTS AND DISCUSSION 

Status of Items 

It refers to the broad categories of 
ths items of programme content. The 
12 telecasts of each programme, viz. 
GMKL and GS during three months 
period contained 33 and 18 items, res­
pectively. The items were categorized 
on the basis of material these con­
tained. 

The status of items has been pre­
ssnted in Table 1. Majority of the 
items were having only informational 
status in GMKL (63.64%) and GS 
(83.33%) programmes. This finding is 
in agreement with the findings of 
Chauhan (1980), Joshi (1987) and 
Adlakha C1990}. The recreational 
items were comparatively of short du­
ration in nature. Similar findings were 
reported by Singh (1978) and Joshi 
(19B7). 

The distribution pattern of the items 
as well as time seems to be very logi­
cal. as basic objective of women's TV 
programmes is to educate women about 
home related activities, whereas enter­
taining or recreational items 'are only to 
motivate viewers. maintain their inter­
est and to break the monotony. It was 
observed that a few items were focus­
sed on recreation along with informa­
tion. Adlakha (1990) reported the 
same. It is suggested that programme 
planners shouid devote more time to 
informational-cum-recreational items as 
women viewers prefer the entertaining 
educational programmes. 

Content Analysis of Items 

Content analysis can be regarded 
as the application of the principles of 
scientific research to the analysis of 
communication content. Content ana­
lysis of items of women's TV prog­
rammes has been presented in Table 2. 

Situation anslysis 

Situation analysis refers the situa­
tion in which the item of the pro­
gramme is telecast. It includes those 

TABLE 1 

Distribution of items according to status in women's TV programmes 

S. No. 

1. 

2. 

3. 

Status of item 

Informational 

Information al-oum -I ecreationa I 

Recreational 

Figultls in parentheses are percentages. 

1.34 

TV programme 

GMKL (N=33) GS (N=1S) 

21 (63.64) 

6 (18.18) 

6 (18.1S) 

----
15 (83.33) 

3 (16.67) 

Harvan. agric. Univ. J. R.6., 
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TABLE 2 

Content analysis of item. of women's TV programmes according to different 
parameters 

S. No. Content analysis perameters Category ,TV programme 

GMKL GS 
(N=27) (N=15) 

1, Situation analysis Studio based 11 (40.74) 11 (73;33) 

Film based 6 (22.22) 1 (6.67) 

Studio·cum·film based 10(37.04) 3 (20.00) 
I 

I 

2. Speakers of items Experts 7 (25,93) 6 (40.00) 
Housewives 14 (51.85) 3 (20.00) 
Experts and hous6wives 6 (22.22) 6 (40.00) 

3. Language used Hindi 15 (55.56) 2 (13.33) 

English and Hindi 9 (33.33) 13 (86.67) 

Hindi and Haryanvi 3 (.11.11) 

4. Eye cont8ct of speakers Towards ludience 2 (7.41) 

Towards compere 20 (74.07) 11 (73.33) 

Towards audience and 5 (18,52) 4 (26.67) 

5. Speed of presentAtion 
(words per minute) 

6. Nature of message 

compere 

110-115 
115-120 
120·125 

Verbal 

7 (25.93) 
16 (59.26) 
4 (14.81) 

23 (85.19) 

/ 

I 

/1 (6.67) 
4 (26.66) 

10 (66.67) 

13 (86.67) 
Wrillen and verbal 4 (14.81) 2 (13.33) 

Recreational items are not includtd. 

Figures in parentheses indicate percentages. 

items in which message is delivered by 
speaker whether in studio or in actual 
situation. Large number of the items 
in GMKL (11 out of 27) and majority of 
ifems in GS (11 out of 15) were· studio 
based. It was Intriguing to note that 
film based items were compara­
tively less. In studio based programme, 
if becomes sometimes difficult to .. how 
actual situation where learning would 
be more. It WOUld, however, not be 
impertinent to suggesf that programme 
should telecast more film based items. 

Vol. 25, No.3 

Speaker of items 

More than half of the items were 
delivered by housewives in G M KL pro­
gramme and 40% ot items were deli­
vered by only experts in GS programme. 
It can be inferred that only expert8 or 
only housewives as speakers may be­
come barrier in utilising information. It 
may possibly be due to the fact that 
\ . 
experts may be away from actual prac-
tical situation and housewives may not 
be able to explain. It is suggested to 
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programme producer. that experts and 
housewives should deliver that message. 
Experts should provide information and 
housewives utilising information should 
be interviewed. 

Language used 

It is the 'Ianguage through which 
the ideas, feelings, knowledge and like 
are shared with other people. In GMKL 
programme the message of 15 out of 
27 items was delivered in Hindi. In 
GS programme in an overwhelming 
majority of items (13 out of 15) combi­
nation of English and Hindi languages 
was used. As far as combination of 
English and Hindi languages is concer­
ned, a few words of English were 
used. In some items of women's 
programme some technical words were 
used. It may become impediment in re­
ceiving the information. It is suggested 
that such words should be explained 
in Hindi at the same time, when they 
are used. 

Eye contact of speakers 

To draw attention and interest of the 
audience, eye contact helps the speakers 
in achieving the objectives as well as 
making the speech more impressive fo 
audience. In about three-fourth of the 
items, speakers were having eye con­
tact with comperes in GMKL and GS 
programmes. Joshi (1987) conforms 
with these findings. Eye contact of 
speaker with audience in women's TV 
programmes was negligible, which may 
be impediment in drawing attention of 
the audience. Hence, it is sugge.ted 
thllt expert speak~rs sho~ld be selected 
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and they should have eye contact with 
audience as well as compere. 

Speed of presentation 

The speed of speech. i e. number 
of words per minute was taken item 
wise and maximum and minimum were 
worked out. In GMKL programme, in 
about 60% of the items, messages 
were delivered with speed of 115-120 
words per minute. In 10 items out of 
1 5 in GS programme, messages were 
presented at a speed of 120-1 25 words 
per minute. 

It can be inferred that overall 
8peed in women's programmes was 
115 to 125 words per minute. The 
normal speed should be 125 to 150 
words per minute (Berke et al.. 1977). 
Keeping this standard in view, it was 
dbstlrved that the speed of presentation 
in women's TV programme was slow. 
Similar findings regarding speed of 
presentation were highlighted by Momi 
and Shukla (1983) and Adlakha 
(1990), 

Nature of message 

An overwhelming majority of the 
items were preaented verbally in 
G M KL and GS programmes. 'It is a well 
known fact that verbal message can­
not maintain the attention of audience 
for a longer period. It is surprising to 
note that only less than 15% ot the 
messages were presented in caption 
or written form. It is, thUS, suggested 
that title of message and major points 
should be emphasized in written form. 

H.ryllnlJ IJgric. Unlv. J. Res., 
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TABLE 3 

Modes of presentation used in women's TV programmes 

S. No. Mode 01 presentation 

1. Monologue (inform.tion given by experts) 

2. Interview 

3. Demonstrations 

4. Group discussion 

5. Reading by compere 

e. Folk long 

7. Folk dance 

S. Story 

9. Reply 01 leller 

figures in parenrheles BrB percenlegu. 

* Multiple response 

Modes of present8tion used 

The perception of the message 
depends, to a great extent, on the 
mode of presentation of the message, 
besides other important elements. It 
is evident from Table 3 that in GMKL 
programme, the modes which formed 
the larger percentage were monologue 
t31.71%). interview (26.83%) and 
demonstration (17.07%). In case of 
GS programme, majority of the items 
used monologue, demonstration and 
group disculision as modes of presen­
tation. 

The other important modes of pre­
sentation such as folk songs and folk 
dance were used meagrely (less than 
10% that too for very limited time) in 
GMKL programme. The data reveal 
that items were presented through 
monologue, demonstration, interview 
and group discussion in women's TV 
programmes. The present findings are 

Vol. 25, No.3 

TV programme 

GMKL GS 
(N=41)* (N-17) 

13 (31.i'1) 5 (29.41) 

" (26.83) 2 (11.77) 

7 (17.07) 5 (29.41) 

1 (2.44) 3 (17.65) 

1 (5.88) 

3 (7.32) 

4 {a.76} 

2 (4.88) 1 (5.88) 

-----_-

in line with the findings of Chauhan 
(1980) and joshi (1987). It c;;an be 
inferred that the programmes could 
have been more interesting and educa­
tive, it other modes of presentation 
like story, folk songs and dances and 
reply of letters were also included. 

On the basis of observations, it is 
suggested that : 

1. Ooordarshan should launch a 
weekly programme, viz. women's 
programme Sameekahe, comprising 
criticism, comments and sugges­
tions from the viewers on its 
programmes. 

2. Doordarshan is one way communi­
cation. If a viewer does not under­
stand some message, he cannot 
clarify that. Thus, the address of' 
the programme should be given af; 
the end of every programme. The 
reply to their leiters must be 
included in the programme. 
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3. In many programmes, more than 
one item is included. It may 
become barrier in utilizing infor­
mation of home related activities 
of women's programmes. Thus, 
there is need that each item shoud 
get sufficient time and detailed 
information is given. 

4. Many times there i8 no prior 
announcement regarding the items 

of programme. Announcement 
would ensure proper publicity and 
create interest among th~ 

audience. Major highlights of the 
items should be told in the starting 
and at the end of the programme 
with the announcement of next 
week programme. 
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The age of 3-6 years or pre-school 
years is considered crucial ,for the 
child's development, particularly 
cognitive development. ,Available 
researches indicate that much of the 
child's mental development takes place 
before the age of six years. Children 
in the age group of 3-6 years are 
highly active, curious and eager to 
learn. They develop the ability to use 
symbols in their thoughts and actions. 
They like to explore, leek new 
experiences for the sheer pleasure of 
sensing and knowing. Thus, the pre­
school years form a significant period 
of growth in cognitive skills and 
capacities. 

Various welfare programmes, 
particularly integrated Child Develop­
ment Services (lCDS), are focussing 
their attention on the alround develop­
ment of children. In Haryana, ICDS 
has been operating since 1975, 
Anganwadis, nodal centres, are carrying 
package of services for the harmonious 
development, particularly cognitive 
development of children. Therefore, 
children's progress needs to be 
evaluated in terms of acquisition of 
balic concepts. The assessment of 
cognitive domain will provide a frame-

Vol. 25, No.3 

work tor the field functionaries to 
introduce the intervention programme 
for the children with low cognition 
level. The present study WiS conducted 
to examine the existing level of 
cognitive abilities among pre-schoolers \ 
so that. in future, intervention pro­
gramme could be introduged to 
enhance the cognitive competence 
among pre-schoolers. 

One village, Mangali, was selected 
randomly from Hisar district of Haryana 
state. Eighty pre-schoolers (3, 6 years) 
were puposively selected from eight 
randomly selected anganwadis of the 
village. Three tests were used to 
measure different concepts under 
cognition because the concepts intend­
ed for measurement were not available 
in single test, The krwwledge on the 
concept of verbal identification, size, 
shape, colour, numb~r and recalling 
was measured by McCarthy Scales for 
Children's Abilities (McCarthy, 1972), 
whereas the Boehm's Test of Basic 
Concepts-R (Boehm, 1986) was used to 
measure the knowledge regarding the 
concept of matching, discrimination of 
part and whole, and distance. The 
knowledge on the concept of object 
assembling, texture discrimination, 
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TABLE 1 

Existing level of cognitive abilities of pre-school children 

Level 01 cognitive abilities Score range Frequency 

Low 19-25 30 

Medium 26-32 42 

High 33-39 8 

TABLE 2 

Performance of pre-school children on different concepti 

S_ 

No. 

Concept 

1. Perception 

(8) 

(b) 

(c) 

(d) 

(e) 

(I) 

Matching 

Object assembling 

T .xture discrimination 

V.rb.1 identification 

Discrimination of part and whole 

Object permanence 

2. Conceptual Development 

(.) Speed 

(b) Size 

(c) Shape 

(d) Colour 

(e) Number 

(I) Di5tance 

(g) Temperature 

(h) Time 

(i) Weight and volume 

3. Recelling 

4. Intuitive thought 

fi. Realoning 

6. Seri.lion 

7. Reversibility 

8. Contervation 

9. Invariance 

10. Classification 

Figures in parentt,e5l1S .re percenugel. 
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Frequency 

64(67.50) 

64(80.00) 

4e(60.00) 

44(58.0i) 

39(48.75) 

54(67.50) 

52(65.00) 

53(66.25) 

60(76.00) 

46(57.50) 

38(47.50) 

43(63.75) 

37(46.26) 

34(42.50) 

69(73.75) 

32(<40.00) 

47(68.75) 

40(50.00) 

55(68.75) 

27(3l.76) 

28{35.00) 

25(31.25) 

60(62.50) 
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object permanence. speed. distance. 
temperature. time. weight and volume. 
intuitive thought. reasoning. seriation, 
reversibility. conservation. invariance 
and classification were tested as per 
Bishnoi (1983). Total 46 items 
were included in the study. The 
Icoring system of each test wal same, 
i. 8. a score of one was assigned to 
each correct response. Cognitive level 
of the pre'schoolera was divided into 

, I 

three categories on the basis of 
individually obtained scores-low, 
medium and high lavel. Data were 
analysed in terms of frequency" and 
percentages to draw inferences •. 

Data presented in Table 1 show 
that most of the pre-schoolers had 
medium level of cognitive abilities 
followed by low and high level. 

As regards the performance of pre­
school children on different concepts, 
the data in Table 2 reveal that under 
perception. the items related to the 
concept of matching. object assembling. 
texture. discrimination. verbal identi­
fieation. and under the conceptual 
development. the items related to the 
concept of speed. size, shape. colour. 
distance, weight and volume. as we" 
as the items related to the concept of 
seriation and classification were 
performed by mOlt of the respondent •. 

On the basis of results it can be 
concluded that children performed 
better on lower order concepts as 
compared to higher order concepts. At 
pre-school stage child is intellectually 
incompetent and his thinking iii domi­
nated by his immediate perception •. 
He il greatly influenced by what he 

Vol. 25, No.3 

sees, haars or oft1erwise experiences 
at 8 given moment. He does not pay 
attention to transformations or changes 
from one state ,to another. Child actively 
seeks sensory experiences and touches 
objects eagerly. grasps them, runs his 
finger over them. During this pre­
operational stage thought of child i. 
irreversible. He thinks that events and 
relations occur only in ODe direction. 
He is mentally unable to undergo II 

series of .teps in a problem and then 
reverse their direction Pre-operational 
child has a problem with classification 
and sequence of any kind is difficult 
for him. Because of thttse cognitive 
inadequacies. he fails to pas. a wide 
variety of cognitive abilities. 

Apart from these rea.ons. rural 
children do not have enriched envjron­
ment to explore as thei r mothers are 
very busy in household chores and 
agricultural operations and are ,not able 
to provide much time and attention to 
their young ones. Sometimes elder 
siblings take care of their younger 
sister or brother. Besides this. expo.ute 
to media is also very poor in case of 
young children. 

\ 

In case of urban children. although 
their mothers are engaged in different 
profeasions, but being educated, they 
are more concerned towards their I 

children's need.. Children have a lot 
I 

of exposure to media. Besides this. 
they have more time to interact with 
parents as compared to rural children. 
This study suggests that there ill a 
need for parent education programmes. 
Parents .hould be provided with know­
ledge of importance of pre-school years 
and enriched environment during these 
crucial years of life. 
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ABSTRACT 

The study on energy consumption patter(1 in rural hounholds in 

various agro-climatic Z(Jnes of Haryana revs"ls that non-commercial sources 

were used in greater amount as compared to commercial sources. The share 

of non-commercial lind commercial .nergy was 91.7 and 8,3 per cent, respec­

tively, and fll.wood was the major lource of household energy con!umplion 

which ilccounted for 50.0% at lotal non-commercial energy. 

Energy is a critical commodity and 
acta as essential ingredient in life. 
There is positive association between 
per capita income and per capita consu­
mption of energy (Govt. of India, 1979; 
Dunkerley, 1980; Culp, 1990). As eco­
nomy develops, the demand for energy 
tends to increase and its consumption 
pattern in terms of energy forms, sources 
and amount also tends to change. The 
energy sources used by people are 
often classified into commercial 
(modern) and non-commercial (tradi­
tional) fuel items. The rural scene is 
characterised by use of non-commer­
cial energy sources which are being 
fast replaced by commercial sources on 
account of increasing agricultural 
mechanization, rapid rural industriali­
zation, improvement in the standard of 
living and life. National Commissior. 
on Agriculture (1976) estimated that' 
almost 90% of energy for domestic 
use came from non-commercial sources. 
h further noted that 65% of dome.ti-
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cally utilized non-commercial egergy 
came from firewood, 15% from dUng­
cakes and 20% from agricultural 
wlste. About 90% of households' 
used fir.wood and agricultural waste. 
8S fuel for cook.ing (Govt. of India. 
1979) and firewood is most abundant­
ly used source of fuel for domestic 
affairs (Mannan, '981; United Nations, 
1981). As elsewhere, rural IIcene 
in general represents a glaring im­
balance in the availability and use of 
different energy sources which are 
influenced by use pat1ern, and by I 

several socio-economic considerations 
including cost, technolog~ and cultural 
variables. etc. The present paper 
analyses the energy consumption 
pattern in Haryana in relation to com-· 
mercial as well as non-commercial, J 

sources used by rural people. 

METHODOLOGY 

The study 
Haryana state. 

was 
From 

conducted in 
agro-climstic 
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considerations, Haryana state was divi­
ded into three regions. The first is 
north-eastern region which posses.es 
more assured irrigation facilities and 
relatively more fertile soils. The second 
zone is comprised of south-western 
districts of the State and it has rela­
tively less irrigation facilities and Bandy 
soils and may be termed as the agri­
culturally backward dry farming region. 
In between these two lies third region 
which is more advanced to south­
we!itern region but backward to agri­
culturally advanced north-eastern 
region. Because of adequate variations 
found in the State, it was considered 
8ppropriate to follow multistage samp­
ling procedure. One district was ran­
domly selected from each of the three 
zones. Accordingly, three districta 
viz. Kamal, Bhiwanl and Hisar were 
selected. From each district. one block 
representing the major characteristics 
of its district, was selected purpo­
sively. Thus. Nissang block from 
Karnal district, Bhiwani block from 
Bhiwani district and Hissr Block-! from 
Hlssr district were selected. From 
each block two villages, one near the 
block headquarter and other away from 
it were purposively selected to see the 
impact of urbanization on use pattern 
of energy sources. As the present study 
seeks to investigate the use pattern of 
energy sources both in household and 
agriculture sector, it was considered 
necessary to include in the sample both 
ma!e and female respondents. From 
8ach village, 50 active males and 50 
active females were selected for the 
study. The sample, thus, consisted of 
600 respondents in all. 
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RESULTS AND DISCUSSION 

Non-commercial sources wer.8 
available and used by an overwhei­
ming majority of respondents from the 
very beginning while commercial 
sources were made available to 80me 
of them recently. This is attributed 
to the fact that non-commercial energy 
sources are locally available to them, 
while commercial sources introduced 
from outside involve cost, time and 
transport which work as disincentive 
for rura! people. Furthermore, the 
energy sources which have been in 
use for centuries continue to remain 
in vogue as 8 matter of first preferenc-e 
without realizing the need for newer 
sources of energy especially for house­
hold operations. 

A probe regarding amount of 
various energy sources used was also 
made (Table 1). More than three­
fourth of respondents (78.3%) used 
upto 16 kg firewood per day. Almost 
same percentage of respondents was 
using equal amount of dung cakes 
per day. However, use of agro-waste 
by these respondents was found to be 
less, i. e. 1-4 kg/day. Some of the 
respondents were found using greater 
amount of non-commercial sources. 
This indicates the dependency of res­
pondents on non-commercial sources 
mainly for cooking purpoaes. 

With regard to amount of commer­
cial sources used. three-fourth respon­
dents (75.2%) were found using 5-10 
litres of kerosene per month, while use 
of coal 2 kg or more per day was con­
fined to only one-fifth of respondents 
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TABLE 1 

Distribution of respondent. as per 
amount used of various energy 80urces 

(n=600) 

Energy used Frs- Percen­

quency ta"e 

Non-commercial 

Firewood/day Not used 
Upto 8 kg 
9-16 kg 
17-24 kg 
25-32 kg 

Dungcakes/day Not used 
Upto 8 kg 
9-16 kg 
17-24 kg 
25-32 kg 

Agro-wastefday Not used 
Upto 4 Kg 
5-8 kg 
9-12 kg 

Commercilll sources 

K9rosene/month Not used 
61itres 
6-10 lilres 
11 litru & 
above 

51 
'216 
524 

30 
49 

51 
124 
286 . 

88 
5l 

106 
397 

49 
48 

100 
318 
133 
49 

Coal/day Not used 476 

Household 
electricity unilsl 
month 

Dieself.eason 

Petrolf 
bimonthly 

Liquid 
Petroleum Gas 

2 kg & above 124 

Not used 21 
25 units 29 
26-50 unils 227 
51-75 units 42 
76-100 unit. 165 
101-150 units 81 
151-200 35 
units & above 

Not used 410 
50 Iltres 46 
51-1501itres 47 
1511itres& 96 
above 

Not used 397 
50 lit res 115 
51-100 lilre. 50 
101 liues 36 
& above 

Not used 536 
31-45 days 26 
46-60 days 32 
61 dave & 6 
above 

Vol. 25, No.3 

8.5 
36.0 

142 .3 
, 5.0 

82 

8.5 
20.7 
47.6 
14.7 

8.5 

77.6 
68.2 

8.2 
8.0 

16.6 
53.0 
22.2 
82 

79.4 
20.6 

3,5 
4,8 

37.8 
7,0 

27,5 
13,5 

5,8 

68,3 
7.5 
8,2 

16.0 

65.2 
19.2 
8.3 
6.3 

89.3 
4.3 
5.4 
1.0 

(20.6%). The comiumption of electri­
city was found 26-100 units/month. 
The majority of respondents was not 
found using ,diesel, petrol and L. P. G. 
Among the users of diesel, 31.7% were 
using 50 litres or more/season. The 
useTS of L P. G. were very few and 
those using it, consumed only one 
cylinder of L. P. G. in about a month or 
more than month's time. 

The reasons for non-use of 
commercial sources except electricity 
and kerosene are obvious as these are 
not accessibl'e to majority of respen­
dents and these also involve cost, time 
and transport. Rao (1977), Pant(1982) 
and Reddy (1982) in their studies also, 
indicated the leas use of kerosene, elec­
tricity, coali and diesel by rural people. 

Monthly Household Energy Consu­
mption 

The rural household sector, parti­
cularly the cooking, consumes bV far 
the largest amount of energy. To 
determine the energy consumption 
pattern quantitatively, the energy used 
was quantified into energy units, i. e. 
Giga Joules (Appendix 1). The monthly 
household energy consumption pattern 
of both commercial and non-commer­
cial fuel items has been analysedl in 
Table 2. \ 

It is clear from the results that 
non-commercial energy sources were 
used in greater quantity as compared to 
commercial sources. The share of non­
,commercial and commercial sources 
was 91.7 and 8.3 per cent, respectively 
(Table 2). A further probing regarding 
monthly household consumption by 
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TABLE 2 

Monthly household energy 
conlumption 

Energy Amount Par Per Psr 

(GJ)* ceot hou ... • capita 

hold (GJ) 

(GJ) 

Non'commercial 7067.66 91.70 4.44 0.570 

Commercial . 639.92 B.30 0.44 0.058 

Total 7707.58 100.00 4.88 0.628 

GJ-Giga Joules 

,. For conversion factor Bee Appendix 1. 

type of energy reveals that firewood 
was the major non-commercial source 
which accounted for about 50% of total 
non-commercial energy followed by 
dungcakes (2759.18 GJ) and agro­
w.ste (730.82 GJ). While in terms of 
actual unirs the quantity of dungcakes 

used wal greater ~han that of firewood. 
Among the commercial sources patrol 
(266.80 GJ) seems to be the major 
commercia' source used by respondent' .. 
This was followed by electricity ('52.50 
GJ). coal (101 .14 GJ) and kerOSene 
(99.04 GJ). while L. P. G. (20.03 GJ) 
was the lead used source. The results 
are in conformity with the findings 
of Pant (1982) and Yadav (1988). The 
firewood remained the major source of 
cooking energy in rural areas mainly 
because of rapidly rlsmg prices of 
alternate fuel. like coal. kerosene, 
L. P. G., etc. Moreover, the fnon­
commercial sources were available to 
an overwhelming majority, while com~ 
mercial sources were used by amall 
percentage of respondents mainly by 
better off sections. 
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APPENDIX 1 

Energy values of various sources 

Energy source Unit Energy value 
(MJ) 

--------_- ------- -- --

Non-commercial 

Firewood Kg 19.71 
Dungcaka Kg 12.55 
Agro-wBste Kg 15.07 

Commerci.1 

Kerosen~ Litle 38.18 
Coal Kg 26.34 
Electricity KWh 3.60 
Dilsel Lille 46.30 
Petrol Litre 46.30 
l. P. G. Litre 32.35 

Energy Conversion Factor 

One Kilo <;alolia =4.186 x 10' Mega Joule 
One Giga Joule (GJj =10' Mega Joule 
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:ABSTRACT 

A whey based carrot juice beverage was·pre.pared with carrot juice and 

paneer whey in the ratio of 60 : 40 using 7% sugar. The product was' added 

with three levels (If benzoic acid as preservative and then in-bottle pasteurized 

at gOOe for 20 min. 'The composition. physico-chemical and bacteriological 

qualities and sensory attributes of the product remain~d unchanged during 

storage upto 20 days at 5°-10 0 e. Upto this level of storage the. preservative 

had also no specific role to extend the shelf-life of the beverage. 

Whey as a su bstrate fo r soft 
drinks and beverages has appealed. to 
many users, that can be utilized on 
profitable basis, while being usually 
thrown away as a waste material. 
Many workers have reported the 
preparation of whey beverages using 
various supplements to enhance its 
nutritive value and acceptability, but 
the information on the use of whey 
alongwith carrot juice is very scanty. 
Thus, whey based carrot juice be­
verage was prepared using carrot 
juice and whey in the ratio of 60 : 40, 
and the composition, physico­
chemical and bacterjological quali­
ties, and shelf-I ife of this product 
were determined. 

MATERIAL AND METHODS 

Fresh whey was obtained as a 
byproduct of buffalo milk paneer and 
carrot juice was extracted out of 

Vol. 25, No_ 4 

/ 
carrots procured from the local 
market. The carrot juice/and whey 
were mixed in the ratio of 60 : 40 
and sugar was added at the rate of 
7 per cent. The mixture was pre­
heated at 72°C by flash method to 
check the bacterial growth prior to 
final heat treatment. Three ,'eve's 
of benzoic acid (0, 300 and 600 ppm) 
as sodium benzoate were added and 
then the product was in-bottle 
pasteurized at 90°C for 20 min and 
stored at 50 -10°C for 0, 5, 10, 15 
and 20 days. Thel trials were con­
ducted in triplicate during Feb.­
March, 1992. 

The samples of fresh and stored 
product were analysed for pH, 
acidity, moisture and specific gravity 
as per IS: 1479 (Part 1)-1961; 
protein, NPN, ash and total solids 
contents as per IS : 1479 (Part 11)-
1961 and SPC and coliform count 
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as per IS: 1479-1962. The fat 
content (by EMT~Reil). B-carotene 
(AOAC, 1984), carbohydrates (by 
difference), viscosity (Kulkarni and 
Dole. 1956). Brixo and Refr3ctive 
index (by using refractometer) were 
also determined. Sensory evalua­
tion of the product was conducted 
by a panel of five selected judges 
,using a 9-point Hedonic Scale. 

RESULTS AND DISCUSSION 

The COl'liposition of the fresh 
beverage has beer. given in Table 1. 
On an average, the product contain~ 
ed 86.44,0.50, 0.70,0.098. 11.79. 
0.56 and 13.55 per cent of moisture, 
fat, protein. NPN. carbohydrates, 
ash and total solids. respectively and 
the B-carotene content 11.79 mg/ 
100 ml of the beverage. On storage 
of this product at 50 -10°C upto 20 
days. no significant change in these 
values was observed. 

The physico-chemical and bacte­
riological qualities of the fresh 

beverage have been presented in 
Table 2. On an average the pH. 
acidity (per cent), specific gravity, 
viscosity (centipoise). brixo and 
refractive' index measured in fresh 
product were 5.57. 0.156. 1.037. 
1.53. 12.33 and 1.35, respectively. 
while SPC and coliform count/mt 
were 14 and nil. respectively. No 
significant effect of the storage of 
beverage upto 20 days at 50 -10°C 
was observed on these values as 
well. The re~ults of physico-chemical 
quality of the product were compa­
rable with the findings of Grewal 
and Jain (1982) who prepared a 
milk based carrot juice beverage.-

The mean sum of squares for 
moisture. fat. protein. NPN. carbo­
hydrates. ash. total so'tids and B­
carotene of the beverage on storage 
is presented in Table 3. The data 
showed that neither the level of 
preservative. nor the storage period 
and their interactions had any signi­
ficant (P(;0.05) effect on compo­
sition of the product during storage 

TABLE 1 

Composition of the beverage at different storage periods 
-----------------------------------

Particulars 

Moisture (%) 
Fat (%) 

Protein (%) 
NPN (%) 

Total carbohydrates (%) 
ASh (%) 
Total solids (%) 

B-carotene (mg!100 mil 

Average of nine ilbservationi. 
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Storage (50 -10°C) period (days) 
----

a 5 10 16 20 

86.44 86.05 86.16 86.07 86.05 
0.50 0.50 050 0.50 0.50 
0.70 0.71 0.71 0.71 0.71 

0.098 0.097 0.097 0.097 0.095 
11.79 12.26 12.04 12.17 12.17 

0.56 0.57 0.60 0.55 0.67 

13.55 13,95 13.84 13.93 13.95 

11.79 11.93 12.19 11.60 12.05 
----

HBty(JnB agrlc. Un/v. J. Res., 
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TABLE 2 

Physico-chemital'and bacterial qualities of the beverage at different 
storage periods 

~ -~ ~---

Particulars Storage '(SO-10°C) period (days) ,- ~~--~----

0 S 10 15 20 

pH 5.57 5.58 5.58 5.58 5.57 

Acidity (%) 0.156 0.157 0.158 0.156 0.158 

Sp. gr; (27°C) 1.037 J 1.035 1.036 1.037 1.037 

Viscosity (Centipoise) 1.53 1.53 1.53 1.53 1.53 

Brixo 12.33 12.33 12.33 12.33 12.33 

Refradive index 1.35 1.35 1.35 1.35 1.35 

SPClml 14 13 16 15 16 

Coliform count/ml Nil Nil Nil Nil Nil 

Average of nine observations. 

TABLE 3 

Analysis of variance for the chemical composition of the beverage 

Source d. f. 

Moisture Fat 

Preservatives 2 0.1117 0.0000 

Storage period 4 0.2545 0.0000 

Preservatives x 8 0.1S03 0.0000 

Storage period 

Error 30 0.3184 0.0217 

upto 20 days at 5°-1 O'C. The mea n 
sum -of squares for pH, acidity, 
specific gravity, viscosity, brixo, 
refractive index and SPC of the be­
verage on storage has been presen­
ted in Table 4. No significant effect 
of storage periods and preservatives 
on physico-chemical and bacterio­
logical qualities of the product was 
observed. Gagrani et al. (1987) 

Vol. 25, No.4 

--------

Mean sum of squares 

Protein NPN Total Ash Tota! S-
carbo- solids carotene 

hydrates 
-~-.----

0.0003 0.00016 0.1773 ().0029 0.'117 0.0834 

0.0001 0.00
1
020 0.3034 0.0024 0.2545 0.4706 

0.0002 0.00007 0.1702 0.0006 01503 0.9003 

0.0309 0.00328 0.3856 0.0065 0.3184 6.1976 

also prepared the I :.vhey beverages 
with fruit Juices and 6-12 per cent 
of sugar and reported that whey 
could be utilized in the preparation 
of aC';:eptable and nutritious beve­
rages. 

The sensory score of overaU 
acceptability of the fresh beverage 
and preserved with three levels of 
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preservative and stored at 5°-10'C 
for 20 days has been presented 
in Table 5, It may pe observed from 
the data that there was no signifi­
cant effect of the three levels of 
pre servative on va rious attributes 
such as flavour, colour, uniformity, 
consistency and overall acceptability 
of the beverage on its storage upto 
20 days at refrigeration temperature. 
Jayaprakash et al. (1986) also found 
no off flavour or microbiological 
spoilage in whey!drink prepared with 
frL!it flavouring followed by in-bottle 
pasteurization/sterilization and stored 

. at room temperature for two months. 
However, Reddy et al. (1987) deve­
loped the whey beverages and 
conducted sensory evaluation, but 
they preferred refrigeration storage 
than room temperature. 

From the above findings, it is 
concl!lded that a high quality and 
nutritious beverage can be prepared 
by using carrot juice and whey in the 
ratio of 60: 40 with a shelf-life 
much -more than 20 days at storage 
temperature of 5 0 -10°C. 

TABLE 4 

Analysis of variance for physico-chemicar and bacterial qualities of the beverage 

Source d./f. Mean sum of squares 

pH Acidity Sp. gr. Viscosity Brixo Refractive SPC 

index 

Preservatives 2 0.0010 . 0.00001 0.000 0.00007 0.000 0.000 6.65 

Storag~ period 4 0.0003 0.00001 0.000 0.00004 0.000 0.000 16.78 

Preservatives x 8 0.0016 0.00001 0.000 0.00009 0.000 0.000 9.09 

Storage period 

Error 30 0.0013 0.00007 0.000 0.00081 0.000 0.000 60.94 

TABLE 5 

Mean scores of the sensory evaluation of fresh and stored beverages 

--------- ---- -- - --- - - -
S. 
No. 

1. 

2. 

3. 

4. 

5. 

Sensory attributes 

Flavour 

Colour 

Uniformity 

Consistency 

Overall acceptability· 

Average of three replications. 
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Fresh 

8.20 

7.75 

8.09 

7.77 

-

Stored at 5°'10GC for 20 days with preservative (ppm) 
o 300 600 

8.13 8.23 8.27 

8.10 8.07 8.10 

8.14 8.13 8.13 

8.27 8.25 8.31 

8.13 8.22 8.23 

Haryana agric. Univ. J. Res., 
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ABSTRACT 

The pattern of variability expression among 60 mungbean genotypes 

having differential photqthermal responsIveness was stud'ied under two natural 

phototl)ermal environments. f()r six quantitative t,aits. The mean performance 

of pods per plant, grains per pod and orain yield per plant was better 'in the 

kharif, while 1000-grain weight was better in spring season. High estimates 

of heritability and genetic advance were obtained for, all the traits except 

grains per pod. The estimates of spring were higher than those of kharif 

season for glain yield per plant and 1000-grain weight. The expression ·of 

variability for days to flowering and maturity was better in khal if than 

spring season, while reve,se was the situation for grains per pod, grain weight . 

and grain yield per plant. Although most of the values of group-wise estima­

tes were less than those based on all the 60 genotypes. but improved group­

wise estimates of grain yield and component traits in respect 01 grolips I and II 

were obtained. Moreover. variability pattern for grain yield and component 

traits under different environments was better resolved 'in gro'up-wise 

estimates providing deep insight lor understanding expression of variability for 

these tra its. 

The mungbean (Vign(! radiata (L.) 
Wilczek) is grown throughout the 
year except winter months. Conse­
quently. large amount of intraspecific 
variability in response to environ­
mental factors especially day length 
and temperature has evolved. Besides, 
interspecific hybridization of Vigna 
species has also contributed ~owards 
this variability. The management and 
utilization of genetic variability in any 
breeding programme require under­
standing about the variability pattern 
in the genotypes. Therefore. the 
pr~se,nt study was conducted to know 

the variabi lity pattern in relation to 
photothermal responsiveness of 
mung bean progenies derived from 
inter and intraspecific hybrids. 

Vol. 25, No.4 

MATERIAL AND METHODS 

\ 
The experimental material con-

sisted of 60 genotypes (21 progenies 
from interspecific hybrids, 15 from 
intraspecific hybrids and 24 germ­
plasm lines). Three metre long 
single row plots with a spacing of 
30 cm between rows and 15 cm 
between plants were rais~d in rando-
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mised block design for each geno­
type in each of the two natural pho­
tothermal environments, i. e. kharif 
1991 and spring 1992 seasons. 
Observations on days. to flower, 
maturity, grains per pod, 1000-grain 
weight (g) and yield per plant (g) 
were recorded. Genotypic and phe­
notypic coefficient of variability 
(GCV and PCV) for all the genotypes 
as well as for photothermal groups 
were ca Iculated as suggested by 
Panse and Sukhatme (1967). 

RESULTS AND DISCUSSION 

Differences in the mean perfor­
mance of different genotypes under 
spring and kharif seasons were 
obvious (Table 1). The mean perfor­
mance of pods per plant, grains per 
pod, and yield per plant was better in 
kharif, while 1 OOO-grain weight was 
better in spring. The estimates of PCV 
were higher than the estimates of 
GCV of all the characters in both the 
environments. The estimates of 
coefficient of variability in respect of 
days to flower and maturity in spring 
season were less than the es~imates 

of kharif season, indicating better 
expression of variability in kharif for 
these traits. This was due to the 
fact that in spring season there was 
quick growth and development of 
the mungbean crop leading to narro­
wing down of the time taken for 
flowering and maturity among diffe­
rent mungbean genotypes.. On the 
contrary, expression of variability for 
gra ins per pod, grail) weight and 
grain yield was better in spring 
season as compared to kharif. Such 
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variations in estimates of variability 
for different characters in kharif and 
spring seasons or under differer)t 
environments have been reported by 
earlier workers (Yohe and Poehlman, 
1972; Imrie et al., 1981; Kumari and 
Verma, 1983; Ramana and Singh, 
1987). The high estimates of herita­
bility were obtained for days to 
flower, days to maturity, pods per 
plant, 1000-grain weight and grain 
yield per plant, while grains per pod 
hod average heritability. The esti­
mates of genetic gains were also on 
the pattern of that of heritability. The 
selection gains for flowering, matu-. 
rity and grains per pod in spring were 
expected to be poor than gains of 
kharif selection but selection for 
pods per plant, grain weight and 
grain yield would prove more effec­
tive in spring compared to kharif 
crop. Ramana and Singh (1987) 
reported identical magnitudes of 
heritability and genetic advance but 
estimates of spring and kharif 
seasons presented different picture. 

The kharif and l spring seasons 
differ in photothermal factors of the 
environment. Consequently, specific 
varieties for kharif and spring 
seasons have been developed 
(Sarkar, 1989). The varie~ies of 
spring season are photothermo-insen­
sitive, while kharif season varieties 
had some degree of responsiveness 
to photoperiod and temperature. 
Therefore, assessment of expression 
of variability among the genotypes 
having differential photothermal 
responsiveness is desirable. The 
genotypes of the present study were 
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classified into seven photothermal 
groups by observing extent of delay 
in flowering under long days 
(> 12 h) and temperature below 
24°C indicating photoperiodic and 
thermal responsiveness of genotypes, 
respectively (Singh et al .. 1994). 

The group-wise data prese-nted 
in Table 2 reveal that genotypes of 
groups I and II, III and IV. and V. VI 
and VII constituted early. medium 
and late flowering categories. A 
critical examination of results revea­
led that the estimates of variability 
in kharif and spring were identical 
in respect of genotypes belonging to 
groups I, II, V, VI and VII. but in 
case of groups III and IV genotypes. 
values of estimates were much larger 
in kharif than spring season. Thus. 
genotypes of groups III and IV had 
differential expression under different 
photothermal environments, but 
genotypes of groups I and II and 
groups V, VI and VII had .. stable 
expression. For maturity, genotypes 
of group IV only exhibited differen­
tial pattern of variability in kharif 
and spring seasons, while genotypes 
of rest of the groups had stable 
expression as indicated by identical 
estimates of variability in different 
environments. 

The group-wise specificities for 
expression of variability under two 
seasons were also evident for grain 
yield and component traits. The 
genotypes of group I had better 
resolution of variability for grains 
per pod, grain weight and grain yield 
per plant in kharif season as eviden-
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ced by higher estimates of GCV and 
PCV in kharif than spring. while 
reverse was true for genot~pes of 
group VII, Which had better expres­
sion of variability for these genotypes 
in spring season. The genotypes 
of groups II and IV had larger estima­
tes of PCV and GCV for grain weight 
and grain yield in spring season than 
kharif. While for pods per plant and 
grains per pod estimates were almost 
identical under two environments. 
Similarly. genotypes of groups III and 
VI had better resolution of variability 
for grains per pod and grain yield in 
spring than in kharif environment, 
but pods per plant and grain weight 
had identical expression of variability 
in two environments. The genotypes 
of group V were unique in the 'sense 
that in their case variability of pods 
per plant and grain yield were better 
expressed in kharif than spring 
season. 

Thus, the group-wise deviations 
in the expression of variability under 
two natural photothermal environ­
ments of kharif and spring seasons 
for all the six traits studied indicated 
interaction of genotype with photo­
and thermal-factor of the two 
environments. Moreover, the esti­
mates of the variability (GCV and 
PCV) calculated without grouping of 
genotyp-es provided identical estima­
tes in respect of grain yield and iti 
components in different environ­
ments but group-wise estimates pro­
vided deep insight of variapility 
expression, and different values 
were obtained under different envi­
ronments for different genotypes. 
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VARIABILITY AMONG MUNGBEAN GENOTYPES 

Although. the values of most of the 
estimates for different groups redu­
ced but estimates of variability espe­
cially of groups I and V were larger 

for grain yield and component traits 
than those ca,lculated from all the 60 
genotypes. This will help in selec­
tion of parents for hybridization. 
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ABSTRACT 

Detailed studies were undertaken on various epiderili610gical factors 

aff~cting deveiopmer,t of 'white rust in Indian mustard caused by Albugo 

candida (Lev.) kunze. Older (lower) leaves were found more susceptible as 

compared to younger (upper) leaves. Older leaves showed symptoms after 

four days of inoculation with disease intensity 11.2% as compared to younger 

leaves on which symptoms appeared after six days with disease intensity 5.7 
per cent.' Symptoms appeared after three days of inoculation on lower surface 

with intensity (after 10 days of inoculation) 14.6% as compared to upper 

surface where symptoms appeared after five days with disease intensity 10.5 
per cent. One g!pot oospor'ic material was found to be optimum fOI white 

rust development. White rllst appeared within 23 days when inoculum was 

placed at a depth of 7.5 cm in soil. whereas it took 56 days when the 

inoculum was placed at a depth of 10 cm. Late sown crop suffered maximum 

from white rust infection. 

The loss in yi'eld of rapeseed­
mustard due to diseases may vary 
depending upon the nature of the 
pathogen and the severity of the 
attack. White rust caused by Albugo 
candida (Lev.) kunze appears iii 
various proportions on Indian mus­
tard in India year after year taking a 
heavy toll of the crop. When the 
infection is localized only on the 
leaves it may not resul t in severe 
yield loss of the crop. But in case 
of floral infection it results in mal­
formation (stagehead) of i nflore­
scence. Saharan et al. (1981 ,1984) 
reported the yield losses to the tUhe 
of 36.8% due to floral infection in 
late sown Indian mustard. In present 
study, the effect of different factors 

'affecting white rust development iii 
Indian mustard was studied. 

Vol. 25, No.4 

MATERIAL AND METHODS 

To study the effect of leaf posi­
tion on white rust development, 
detached leaf techniqLie (Hooker and 
Yarwood, 1966; Pillai and Roy, 
1970) was used. Ten leaves from 
five randomly selected 40 days old 
mustard plants of variety 'RH 30' 
were taken from lower, middle and 
upper portions of the plants. These 
leaves were washed with distilled, 
sterilized water and kept in moist 
chamber (rectangular jars 6f size 
12.5 cm x 7.5 cm x 2.5 cm) contain­
ing freshly prepared 2% sucrose 
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solution. Lower lamina of leaves 
was inoculated by evenly spraying 
sporangia/zoospores suspension kee­
ping uninoculated leaves as check. 
These jars were kept under laboratory 
conditions (temp. ranging from 5°_ 
10°C). Lesion development and 
disease intensity were recorded after 
10 days. . 

To record the effect of upper and 
lower leaf surfaces, 20 leaves from 
lower portion of 40' days old plants 
of var. RH 30 were collected and 
properly washed. Ten leaves were 
inoculated on the upper surface, while 
remaining 1 0 wer~' inoculated on the 
lower surface by sporangia/zoospores 
suspension having ten number per 
microscopic field. Lesion develop­
ment and disease intensity were 
recorded after 10 days. 

To study the effect of inoculum 
concentration, oosporic material 
(floral infection) of white rust was 
collected from the previous year crop 
of mustard variety RH 30. The 
material was grinded uniformally 
into fine powder. Five levels of this 
oosporic material, i. e. 0.5, 1.0, 1.5, 
2.0 and 2.5 g!pot were thoroughly 
mixed with ~terilised sandy loam 
soil (2 kg/pot) in 25 cm size earthen 
pots alongwith uninoculated check. 
Ten seeds of variety RH 30 were 
s9wn in each pot with three repli­
cations. Time taken for lesion deve­
lopment in foliage and per cent 
disease intensity in each treatment 
were recorded. 
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To study the effect of inoculum 
depth, powdered oosporic material 
was placed at 0 (at surface), 2.5, 
5.0, 7.5 and 10.0 cm depth below 
the soil surface in 25 cm size 
earthen pots separately containing 
2.5 kg sterilized sandy loam soil. 
The soil was sterilized three times 
successively on alternate days. Three 
replications were maintained for each 
treatment. Other details of raising 
and maintenance of plants were 
similar to those given in the previous 
experiment. The time taken for 
lesion development was recorded in 
each treatment. 

To study the effect of sowing 
dates, the experiment was conducted 
under field conditions. Two varieties 
RH 30 and Prakash were sown on 
Sept. 30, Oct. 10, 20, 30 and Nov. 
9, in 1.5mx4m plots with three 
replications. Oosporic material of 
A. candida was mixed with seeds at 
the time of sowing. White rust 
development on leaves for each date 
of sowing was recorded after 90 
days and floral infection was noted 
20 days before harvesting the crop. 
Per cent disease intensity on leaves 
and per cent floral infection were 
calculated. 

To record the disease intensity 
on leaves, 50 leaves (starting from 
bottom) were taken from 10 
randomly selected plants. Based on 
the leaf area infected, the leaves 
were graded on 0-5 scale. 

Haryana agric. Unjv. J. R,es .• 
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The disease intensity (D. I.) was calculated according to the formula: 

100 X ~ ~,- __ .. -
Maximum grading 

To record the floral infection, total number of plants and diseased plants 
(floral infected) were counted 20 days before harvesting and disease 
incidence was calculated as follows: 

Floral infection (0"':) = _ Total_!l~mber of _inf~~~lants/pl~ 100 
o rotal number.Of plants/plot X 

RESULTS AND DISCUSSION 

Effect of Leaf Position 

White rust appeared ea rl ier in 
older (lower) and medium (middle) 

. ·Ieaves, i. e. after four days of inocu­
lation as compared to younger(upper) 
leaves on which disease appeared 
after six days of inoculation. The 
disease intensity after 10 days on 
older, medium and younger leaves 
was 11.2, 10.3 and 5.7 per cent, 
respectively. It indicated that older 
leaves were more prone to white 
rust than middle aged or younger 
leaves (Table 1). Saharan et al. 
(1980) also reported early develop-

TABLE 1 

Effect of leaf position on white rust 
development 

Leaf position Disease Disease 

appearance intensity 

(days) after 10 

days 
(%) 

Lower (old leaves) 4 11.2 

Middle (m£dium aged 4 10.3' 

leaves) .'. 
Upper (young leaves) 6 5.7 

Vol. 25, !yo.,4 

ment of symptoms and high susce­
ptibility of lower leaves of Indian 
mustard cv. 'Prakash'. 

Effect of Leaf Surface 

The disease appeared after five 
days when inoculated on upper sur­
face, whereas it took only three' days 
when inoculated on lower surface of 
leaves. The size of pustule on upper 
surface was smaller than the size of 
pustule on lower surface of leaves at 
the time of recording. The disease 
intensity was 10.5 and 14.6 
per cent in case of upper and lower 
surface of leaves, respectively (Table 
2). These finding!> show that the 
lower surface of the leaves was 
more susceptible to white rust 

TABLE 2 

\ 
Effect of leaf surface on the develop-

Leaf su rface 

Upper 

Lower 

ment of white rust 

Disease 

appearance 
(days) 

.. 5 

3 

Disease 

intensity 

after 

10 days 
(%) 

10.5 

14.6 
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as compared to upper surface. The 
present findi ngs are in accordance 
with Singh and Singh (1983). 

Effect of Inoculum Level 

The time taken for disease 
appearance. was medium (40 days) 
when inoculum level was 0.5 g/pot 
and minimum (25 days) when 
inoculum level was 1 g/pot. Further 
increase in inoculum concentra-

tion has not given any significant 
difference on the appearance of 
disease. Disease intensity w,as 
recorded minimum (15%) at inocu­
lum level of 0.5 g/pot and was 
maximum (43%) at inoculum level 
of 2.5 g/pot (Fig. 1). There was 
sha rp increase in disease intensity 
with increase in inoculum level from 
0.5 to 1 g/pot. This revealed th_at 
optimum level of inoculum for white 
rust development was 1 g/pot. 
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Fig. 1. Effect of inoculum level on white rust development in Indian mustard. 
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Effect of Inoculum Depth 

Disease did not appear in pots 
where inoculum was placed on soil 
surface. With the increase in depth 
of inoculum placement from 2.5 to 
7.5 cm, the number o'f days of 
appearance of white rust disease 
decreased. The number'of days for 
appearance of white rust was mini­
mllm (23 days) when inoculum lwas 
placed at a depth of 7.5 cm. Further 
increase in depth of inoculum from 
7.5 to 10 cm resulted in the sharp 
illcrease in number of daxs, i. e. 23 

... 
~ 
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0 
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u 
z 
c 
a: 
c 
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o ! C) 

01 C) ::0 CONTROL 

0« S) = AT SURFACE 

INOCULUM LEVEl 19/ POT 

VAP. • RH - 30 

o 15) 2.5 

to 56 days for appearance of disease 
(Fig. 2). The study, thus, indicates 
that the optimum depth of inoculum 
for white rust development is 7.5 
em. Similar results were also repor­
ted by Saharan et al. (1980) while 
working on white rust of Indian 
mustard cv. Prakash. They observed 
that the disease appeared within 20-
25 days of sowing when the inocu­
lum was placed at a depth of 7.5 cm. 
Disease appearance took time when 
inoc,ulum was placed on soil surface 
and at a depth of 2.5 cm. 

50 75 10.0 

INOCULUM DEPTH I em ) 

Fig. 2. Effect of inoculum depth on' white rust development in Indian mustard. 
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Effect of Sowing Dates 

White rust appeared on leaves 
of cultivars 'Prakash' on first date 
of sowing, whereas cultivar 'RH 30' 
escaped infection till that time. 
There was no floral infection in both 
the cultivars in initial two dates of 

)0 

A," - 30 
PI"(AIIA5I< 

sowing and it was observed only in 
crop sown on onward dates (Fig. 3). 
The data also indicate that the 
disease intensity as- well as flora!. 
infection in both the cultivars i,n­
creased with the advancing of 
sowing dates. The disease intensity 
in both the cultivars was maximum 

Z9 e 
o 

LEAF INFECTlOr. 

FLORAL INFEt flOI'l 

! 

a 
0 
i=' 
I.l 
!?l 21) II. 
!: 

i ... 
Ir.. 

Fig. 3. Effect of different dates of sowing on white rust development in Indian mustard. 
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(28.33,23.1,30.6 and 20.3 per cent, 
respectively) when sown late. Thus, 
the late sown crop of Indian mustard 
suffered maximum due to white rust 
as compared to earlier and normal 

sown crops. Similar- results were 
reported by other workers, while 
working on whitE' rust of Indian 
mustard (Tripathi and Kaushik, 
1978). 
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ABs-rRACT 

An experiment with live levels of nitrogen (0. 100.200.300 and 400 

kg/h~l and three levels (0, 100 and 200 kg/hal each of phosphorus and pota­
ssium was undertaken to fInd out the nutritional requirement of tuberose cv. 

Single. The increasing levels of nitrogen, phosphorus and potassium rf?duced 
tne sprouting period and increased the number of leaves per plant and-plant 

height significantly. However, potassium did not influence the sprouting 
period considerably. 

Tuberose, commonly known as 
Rajnigandha, is a bulbous perennial 
summer flowering ornamental crop. 
h is widely grown for aesthetic, 
mecHcinal and commercial purposes 
in India, France, Italy and other 
tropical and sub-tropical countries 
(Sadhu and Bose, 1973). In India, 
its commercial cultivation is mainly 
confined to Tamil Nadu, K~Hnataka, 
Maharashtra and West Bengal (Nam­
bisan and Krishnan, 1983). In North 
India, tuberose cultivation is gaining 
popularity, because of its immense 
export potentiality. However, little 
attention has been paid regarding its 
nutritional requirement for growth, 
flowering and improving the yield 
and quality of flowers. 

Amongst the three major nutrient 
elements, nitrogen plays compara­
tively more important role than phos­
phorus and potassium in influencing 
the growth in tuberose. Growth of 

Vol. 25, No .. 4 

tuberose is very important a.s it is 
related directly with all the other 
characters of yield and quality. So, 
to find out nutritional requirement of 
tuberose under Haryana conditions, 
the present studies were conducted. 

MATERIAL AND METHODS 

The present studies were carried 
out at the Horticulture Research Farm 
of CC5 Haryana Agricultural Univer­
sity, Hisar during 19'91 and 1992. 
The soil of the experimental field was 
sandy loam with pH 18 .0 and 8.10 
and it contained 0.48% organic car­
bon, 186.51 and 187.65 kg available 
nitrogen, 14.96 and 14.97 kg avail­
able phosphorus, and 360.93 and 
358.25 kg available potash per hec­
tar~ in 1991 and 1992, respectively. 
Plot size was 1.8 m x 1 .5 m with 
30 plants in each plot. Plant to plant 
and row to row spacing was 30 cm x 
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30 cm. Bulbs of uniform size (2.0 to 
2.5 cm dia.) were planted at a depth 
of about 5 cm on 25th March in both 
the years of study. 

There were 45 treatment combi­
nations with five levels of nitrogen, 
i. e. No (control), NJ (100 kg/ha), Nt 
(200 kg/ha)'. N3 (300 kg/ha) and N, 
(400 kg/ha), and three levels each of 
phosphorus, i. e. Po (control), PI (100 
kg/ha) and P2 (200 kg/ha). and 
potash, i. e. Ko (control), Kl (100 kg/ 
ha) and KI (200 kg/ha). Each pi ot 
received 10 kg of well rotten farm­
yard manure before planting. The 
experiment was conducted following 
split-split plot design. keeping one 
plot as one lInit and the set was rep­
licated thrice. 

Half the dose of nitrogen and full 
dose of phosphorus and potash were 
made as basal dose while remaining 
nitrogen was applied at the time of 
spike emergence by top dressing 
method. Urea. single super phosphate 
and muriate of potash were the sour­
ces of N. P,05 and K20, respectively. 

Observations for sprouting of 
bulbs were recorded daily till it was 
over. whereas data for number of 
leaves per plant and plant height 
were recorded at the ti me of harvest~ 
ing of the bulbs (25th November in 
both the years). 

RESULTS AND DISCUSSION 

Sprouting of bulbs was advanced 
significantly by the application of 
nitrogen and phosphorus. whereas 
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potassium and various interactions 
were observed to' be non-significant 
in both the years (Table 1). Treat~ 
ment N, took 8.50 and 8.02 days for 
sprouting as compared to 12.74 and 
14.94 days in No during 1991 and 
1992. respectively. Similarly. PI 
treatment enhanced the sprouting and 
took 9.85 and 10.32 daYs over Po 
(10,09 and 10.65 days) in 1991 and 
1992, respectively. Increasing levels 
of potassium also shortened the 
sprouting period, though the effects 
were non-significant. This decrease 
in sprouting period with the sub­
sequent increase in nitrogen and 
phosphorus levels may be possi ble due 
to early absorption of nitrogen and 
phosphorus through the surface of 
bulbs or by primary roots which might 
have stimulated early sprouting of 
bulbs. Similar results were also 
obtained by Sadhu and Bose (1973). 
Yadav et al. (1985). Mukhopadhyay 
and Bankar (1986) and Bankar and 
Mukhopadhyay (1990). The effect of 
potassium in promoting sprouting 
might be due to sufficient availability 
of potassium in the s~iI. 

In both the years of study, 
application of nitrogen, phosphorus 
and potassium.considerably increased 
the ~umber of leaves/plant and plant 
height (Table 1). The maximum 
number of leaves (66.35 and 68.21) 
with maximum length (52.18 and 
52.96 cm) were obtained under N~ 
(400 kg/ha) level in 1991 and 1992, 
respectively. Phosphorus and pota­
ssium application has also promoted 
these characters but the effect of 
nitrogen was more pronounced than 
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NUTRITIONAL REQUIREMENT OF TUBEROSE 

TABLE 1 

Effect of NPK on growth of tuberose plant cv. Single 

Treatment Days taken for 

sprouting of bulbs 
---._-----
1991 1992 

Nitrogen 

N. 12.74 14.94 
NI 10.51 11.51 \ 

N. 09.51 09.64 
N. 0'8.59 08.39 
N. 08.50 08.02 
C. D. at 5% 0.14 0.18 

Phosphorus 

P, 10.09 10.65' 

PI 9.97 10.53 
p, 9.85 10.32 
C. D. at 5% 0.14 0.15 

Potassium 

Ko 1002 10.57 

KI 9.97 10.50 
K, 9.93 10.43 

C. D. at 5% NS NS 

---' 

phosphorus and potassium. The 
favourable effect of nitrogen. phos­
phorus and potassium in promoting 
leaf number and length might be due 
to an increased uptake of these 
elements being constituent of 
protein, component of protoplasm 
and chlorophyll. All these factors 
contributed to cell multiplication, cell 

Number of Plant height 

leaves/plant (em) 

--------- --------
1991 1992 1991 1992 

36.36 35.55 34.82 35.32 
48.22 48.22 41.30 42.55 
55.04 56.86 46.80 47.14 
62.05 64.10 49.85 50.39 
66.35 68.21 52.18 52.96 

0.14 0.13 0.13 0.13 

53.12 54.06 44.60 45.32 
53.58 54.55 45.00 45.64 
54.11 55.16 45.36 46.05 

0.08 0.07 0.08 0.07 
! 

53.44 54.41 44.87 45.57 
53.60 54.59 44.98 45.65 
53.76 54.78 45.11 45.79 

0.09 0.09 0.10 0.09 

enlorgement and cell differentiation 
resulting in increased photosynthesis 
and translocation. These findings 
are in consonance with Achal et al. 
(1984), Bankar and Mukhopadhyay 
(1985 and 1990), Yadav et al. 
(1985), Mukhopadhypy and Bankar 
(1986) and Gowda et at. (1991). 
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ABSTRACT 

None of the hybrids could produce complete fertile plants, the 
maximum being 63.3 per cent. Most of the hybrids were either having low 
or very low nuniber ot-fer'tile .plants and thus showed maintainer behaviour of 

the popiJlation and their 51 pro'genies. The progeny EC 68415-5. could give 

the fertile plants (75%) in all the CMS lines. The EC 684.15-S. progeny 
could be inbred further followed by selection which can give new restorer 

lines. 51 progenies showing superior performance in crosses (Morden 53. 5, 
and SI) and EC 68415-5, and EC 68415-S, could be selfed and directly b. 

used as maintainers. 

On the basis of therr maintainer-restorer behaviour, it was inferred 

that twe. completely sterile crosses, viz. CM5 7-1'AXEC 68415-S2, and CM5 

234A x Morden-51 possessing hig~ yield and oil content can be converted to 
early maturing CMS line through repeated back crossing. 

Oilseeds. the second most im­
portant group of agricultural com­
modities in the country, also playa 
predominant role in Haryana's agri­
cultore and occupy an area of 3.6 
million hectares. Of these, sunflower 
a lone occupies 35% area under oil­
seeds. Since this crop has made a 
dent in past few years, the extent to 
which increase in area and produc­
tion of this crop in coming years is 
possible, depends upon the market 
availability of good quality hybrid 
seetJs at a reasonable price. Various 
breeding approaches in hybrid seed 
production and technology are under­
way~ Previous studies indicate that 
high seed yield is chiefly attributed 

Vol. 25, No. 4 

to per cent seed filled per head. test 
weight and !'lead diameter (Peru mal 
and Chidambram, 1989). Present 
investigation was taken up to explore 
the possibility of finding out good 
maintainers and restorers based on 
sterility and fertility reactions in 
hybrid combinations. \ 

MATERIAL AND METHODS 

Four cytoplasmic male sterile 
lines, viz. CMS 234A. eMS 207A, 
eMS 7-1 A and eMS 300A genetic 
were cros~ed to 12 testers (2 bulk 
poplilations+10 Sj progehies) in 
line X tester fashion to obtain 48 
hybrid combinations. In 1992-93, 
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the 48 hybrids alongwith 16 parents 
and two check hybrids AFSM-II and 
M FSM-8 were grown in randomised 
block design with three replicates in 
rows 3 m long, 60 cm apart with 
plant spacing of 30 cm. Each entry 
with two rows was grown in conti­
nuous block. Prior to flowering five 
plants, selected randomly in each 
cross, were. tagged to record obser­
vations on sterility-fertility. The 
number of seeds set/head in each of 
the three replications for each of 48 
crosses was recorded at harvest, 
averaged to compute mean values 
per head. 

RESULTS AND DISCUSSION 

The data on sterility/fertility 
reactions are presented in Table 1. 
Out of the 48 hybrids tested, 21 
hybrids were found to be completely 
sterile and the rest 27 showed 1 .56 
to 63.33% fertility. Only five hybrids 
showed more than 50% fertility. 
The number of fertile hybrids and the 
fertility percentage in parents from 
EC 68415 population compared to 
Morden progenies were found to be 
higher. Except SI progeny of Morden 
population, the remaining progenies 
of this population and that of EC 
68415-S4 may be singled out as 
pollinators giving sterile hybrids 
and hopefully these may prove poten­
tial maintainers. 

Majority of the hybrids differed 
in number of fertile plants, One 
progeny EC 68415 -S6 produced 
more than 50% fertile plants. This 
inbred could further be bred to next 
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generations followed by single plant 
selection and crossing with CMS 
llnes so that the possibility of deve­
loping a new restorer is explored. 
Vranceanu and Stoenescu (1971') 
and Virupakashappa et al. (1991) 
also studied maintainer restorer 
behaviour in some lines of sun­
flower. 

Crosses with low per cent of 
fertile plants (less than 20%) were 
not considered worthwhile. The S, 
progenies of Morden and S3' S, and 
SI of EC 68415-S" which exhibited 
superior performance in cross com­
binations were found completely 
sterile and exhibited complete main­
tainer type of reactions. These 
progenies could directly be used as 
maintainers and selfed simultaneous­
ly or used in a repeated back cross 
programme for their conversion to a 
new CMS line. 

The S, progeny of Morden S3' 
S" S, and EC 68415-S, produced 
hybrids which were completely male 
sterile. Through repeated back 
crossing the male sterility character 
may be transferred to agronomically 
superior inbred lines to develop new 
male sterile lines. 

Most of the hybrids were either 
sterile or partially fertile. EC 68415-
S6 and EC 68415-S, restored fertility 
to a greater extent in all the four 
male eMS lines of this study. New 
restorer lines may be developed 
through inbreeding and selection 
among these lines. On the other 
hand, Morden S8 and EC 68415-S, 

Haryan8 agric. Univ. J. Res., 



STERILITY AND FERTILITY REACTIONS IN SUNFLOWER HYBRIDS 

TABLE 1 
Sterility/fertility reaction observed in the crosses in sunflower 

Hybrid Fertile Sterile Total Pei cent of 
plams plants plants fertile plants 

CMS 234A x EC 68415 (Bulk) 6 60 66 9.09 
x (5,) 27 37 64 42.18 
x (5.) 4 59 63 6.33 
x (5,) 6 57 63 9.52 
x (5,) 0 64 64 0.0.0 
x (5,) 38 22 60 63.33 
x Morden (Bul~) 2 45 47 4.25 
X (51) 0 46 46 0.0.0 
x (5.) 11 41 52 21.15 
x (5,) 0 50 50 0.00 
x (5,) 0 57 57 0.00 
x (5,) 1 57 58 1.72 

CM 5 300A x EC 68415 (Bulk) 13 48 61 21.31 
x (5.) 32 23 55 58.18 
x (5.) 53 54 1.85 
x (5.) 4 54 58 6.89 
x (5.) 0. 56 56 0.00 
x (5,) 39 25 64 60.93 
x Morden (Bulk) 1 57 58 1.72 
x (5,) 0 56 56 0.0.0 
x (5.) 6 56 62 10.71 
x (5.) 0. 60 60 0.0.0 
x (5,) 0 63 63 0.00 
x (5.) 63 64 1.56 

CMS 7-1AxEC 68415 (Bulk) 1 47 48 2.88 
x (5,) 18 26 44 40.90 
x (5.) 0. 60. 60 0.0.0 
x (53) 2 59 61 3.27 
x (5,) 0 59 59 0.00 
x (5,) 36 26 62 55.38 
x Morden (Bulk) 0 47 47 0.00 
x (51) 0 6,1 61 0.00 
x (5.) 2 58 60 3.33 
x (5.) 0 57 57 0.00. 
x (S,) 0 65 65 0.00 
x (5.) 0 64 64' 0.00 

CMS 207AxEC 68415 (Bulk) 5 56 61 8.19 
X (5,) 21 39 60\ 3500 
X (5,) 0 56 56\ 0.00 
x (53) 14 46 60 23.33 
X (5,) 1 61 62 1.61 
x (5.) 40 25 65 61.53 

x Morden (Bulk) 0 62 62 0.00 
X (Sd 0 63 63 0.00 
x (5.) 10 54 64 15.62 
x (5.) 0 66 66 0.00 
x (S,) 0 64 64 0.00 
X (5.) 0 63 63 0.00 

Vol. 25,. No.4 177 



KHURANA AND BHATIA 

produced agronomically good hy­
brids which were found completely 
sterile (Table 2). Therefore, these 
lin~s may be explored for drawing 
new male sterile lines. 

Among CMS lines CMS 7-1 A 
was adjudged. to be the best for seed 
yield and component traits (Table 3). 
The hybrids derived from this parent 

were also observed to be promising 
for oil content. Highest oil yield 
per plant was noticed in crosses with·' 
Morden-Sa and EC 68415-S,. These 
lines were good general combiners 
and were involved in highest yield­
ing hybrids. Hence, these two 
parents can be further used for 
developing hybrids in various com­
binations. 

TABLE 2 

Mean performance of agronomically good hybrids of sunflower 

Hybrid Seed yield/plant Oil content 
(g) (%) 

CMS 234A x EC 68415 S, 32.15 29.87 

CMS 300A x EC 68415 S, 50.86 40.80 
CMS 7-1AxEC 68415 S, 49.25 35.57 
CMS 207AxEC 68415 5, 20.36 32.97 

CMS 234A x Morden S. 39.69 33.40 
CMS 300A x Morden S3 45.89 39.93 

CMS 7-1AX Morden S3 46.83 38.57 

CMS 207 A x Morden S. 38.13 37.90 

TABLE 3 

Performance of some promising sunflower hybrids with CMS 7-1 A as the 
female parent for seed yield components and oil conte~t 

Hybrid 

CMS 7-1AxEC 68415 (Bulk) 
CMS 7-1AxEC 68415 (St) 

CMS 7-1AxEC 68415 (S.) 
eMS 7-1AxEC 68415 (5.) 

CMS 7-1AxEC 68415 (5,) 

eMS 7-1AXEC 68415 (S.) 
CMS 7-1AX Morden (Bulk) 
CMS 7-1AxMorden (51) 

eMS 7-1A x Morden (5.) 
CMS 7-1Ax Morden (5.) 

CMS 7-1AX Morden (S,) 
CMS 7-1A x Morden (5.) 
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--- ---- - ----
Hear! Mean 

diameter seed 
(em) filling 

(g) 

24.50 70.67 

21.33 85.47 

24.83 91.40 

23.50 87.80 

26.33 86.53 

17.33 69.40 

21.67 91.20 

21.83 89.00 

23.17 93.01 

23.50 88.73 

17.67 72.87 

21.00 61.40 

1000-seed Seed Oil 
wt. yield content 
(g) (g) ('Yo) 

7.05 37.38 35.07 
5.82 40.85 40.27 
6.78 56.89 31.80 
6.06 47.20 34.10 
5.88 49.25 35.57 

4.15 18.17 35.70 
6.74 55.82 36.70 

7.38 43.29 37.00 
5.17 45.09 37.90 
666 46.83 38.57 
5.53 24.65 3567 
4.97 19.97 34.23 
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ABSTRACT 

Field studies were conducted to evaluate isoPtQtu~on alone or in 

'combination with tralkoxydim for control of weeds in Wheat. Tralkuxydim at 

03 kg/ha or diclofopmethyl at 1.0 kg/ha was. effective, against grass weeds but 
not against broad leaf weeds., Isoproturon at 0.375 ,kg/ha + tralkoxydim' at 

0.200 kg/ha proved effective against grassy and broad leaf weeds and 

produced comparable wheat yields to that of weed free conditions. , 

Wild canary grass (Ph!laris 
minor Retz.) and wild oat (Avena 
ludoviciana Durieu) are major grass 
weeds in wheat in north-west India'.' 
Broad leaf weeds like common lamb­
squarter (Chenopodium album 'L.) 
and yellow sweet clover (MeliJotus 
indica l.) also occur in association 
with grassy weeds. Isoproturon has 
been found to control wild canary 
graSs and few broad leaf weeds 
(Walia and Gill, 1985) in wheat crop. 
Diclofopmethyl and tralkoxydim are 
reported 'for the successful control of 
wild oat (Rola, 1987; Sutton et al., 
19B7). Isoproturon is less effective 
against wild oat when applied at or 
after six leaf stage (Gupta et al., 
1990). The combination of isopro­
turon and tralkoxydim may increase 
the spectrum of weed kill. In the 
present investigation, an attempt has 
been made to test the efficacy of 
i~oproturon applied alone and in 
combination with' tralkoxydim on 
rh,ixed weed ·flora in wheat. ' 

Vol. 25. No.4. 

MATERIAL AND METHODS/ 

Field experiment was conducted 
during winter season in 1991 and 
1992 ilt CCS Haryan a Agricultural 
University, Hisar. During both the 
years, the experiment was conducted 
on a sandy loam soil with pH 8.4 
and organic matter content 0.4 per' 
cent. Fift~en treatments comprising 
isoproturon, chlortoluron, diclofop-,' 
methyl, tralkoxydim, mixture of' 
isoproturon with tralkoxydim or 
fluroxypyr, weedy and- weed free 
control (Table 1) wer~ replicated> 
thrice in a randomized block design, 
Wheat cv. WH-157 was sown at a 
seed rate of 125 kg/ha in rows 
22.5 cm apart on 17 and 20 Nove­
mber in 1991 and 1992, respectiv~Iy'. 
The .gross and net plot sizes wen~ 
6.0 m x 2.7 m and 5.0 m x 2.25 01: 
respectively. The field was infested 
with natural populati'on of grassy' 
and broad leaf weeds. All the her­
bicides were applied 30 days' afte~ 
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sowing (DAS) with knapsack sprayer 
using 650. 'Iitres water/ha. Ferti­
lizers, irrigation and other cultural 
practices were applied in accordance 
with standard local practices. Visual 
score of per cent weed control was 
done at 120. DAS on the basis of 
0-1 DO. scale (where 0. = no control 
and 1 DO. = cO'mplete control). Weed 
population (no./m2) and dry weight 
of total weeds (g/m2) were recorded 
60. and 90. DAS with the help of 
0.25 mZ random quadrat from two 
places in each plot. Number of effe­
ctive tillers per metre row length and 
gra in yield of wheat were recorded 
at crop harvest. ' 

RESULTS AND DISCUSsfON 

Effect on Weeds 

Weed flora of the experi mental 
field comprised common ,Iambs­
quarter (Chenopodium album), 
wild canary grass (Phalaris minor), 
wild oat (Avena ludoviciana) and 
y~lIow sweet clover (Mel ilotus 
mdica) in that order. Population of 
common lambsquarter and yellow 
sweet clover ,at 60. DAS following 
the application of diclofopmethyl and 
tralkoxydim was similar to weedy 
check. Isoproturon and chlQrtoluron 
eac;h applied alone effectively cont­
rolied these two weeds. Combin­
ation of isoproturon at 0..125, 0..250., 
0.375 and 0..50.0. kg/ha with tralkox­
ydim at 0..1 or 0..2 kg/ha significantly , , 
r~duced the population of both the 
weeds at 60. DAS (Table 1). The 
response was sjmilar during both 
the years. 'rhe effect of tralkoxy-
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dim + fluroxypyr at 0..3 + 0..2 kg/ha 
on the population' of common lambs­
quarter was lessthan the combinatio!,) 
treatments of isoproturon + tralk­
oxydim. However, the effect of this 
combination was similar on the 
population of yellow sweet clover 
when compared with the combin­
ation treatment of isoproturon + tral­
koxydim. Diclofopmethyl at 1.0. kg! 
ha or tralkoxydim at 0..3 kg/ha signi­
ficantly reduced the population of 
wild oat and wi.ld canary grass as 
compared to the weedy check (Table 
1 ). The effect of chlortolu ron (1.0. 
kg/hal on the population of wild oat 
at 60. DAS was less than diclofo­
pmethyl, tralkoxydim or isoproturon 
(Table 1). The population of wild 
oat at 60. DAS during 1991 ~nd 

1992 following the treatments of 
isoproturon+tralkoxydim at 0..375+ 
0..1 DO., 0..50.0. + 0. 1 DO. or 0..375 + 
0..20.0., 0..50.0. + 0..20.0. kg/ha and 
tralkoxydim + fluroxypyr 0..30.0. + 
0..20.0. kg/ha was similar to isopro­
turon, diclofoplT1ethyl or tral~oxydim 
each applied alone (Table 1.). Mini­
mum population of total weeds at 
60. DAS during both the years was 
recorded in plots treated with isopro­
turon + tralkoxydim at 0..5 + 0..2 
kg/ha (Table 2). The per cent con­
trol recorded at 120. DAS showed 
that diclofopmethyl or tralkoxydim 
did not control common lambsqua­
rter (Table 2)" The combination of 
isoproturon and tralko)(ydim at higher 
doses was effective i.n controlling all 
the four weeds during both the y~ars 
(Tables 1 and 2). The effect. of 
combination treatments was also 
reflected in the dry VJ~ight of total 
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weeds recorded at 60 and 90 DAS 
(Table 3). Isoproturqn + tralkoxy­
dim at 0.5 + 0·.1 or 0.2 kg/ha can 
be effectively used for the control 
of annual broad leaf weeds like 
common lambsquarter' and yellow 
sweet clover and grassy weeds like 
wild canary grass and wild OBt. 

Effect on Crop 

On an average of two years, 
unweeded situation caused a redu­
ction by 70% in grain yield as 
compared to weed free conditions 
(Table 3). Isoproturon + tralkoxy­
dim at 0.5 + 0.2 kgjha significantly 
increased the average grain yield of 
wheat compared to weedy check. 

Combination of isoproturon at 0.375 
.kgjka and 0.500 kg/ha with tralkoxy­
dim at 0.1 or 0.2 kg/ha caused a 
significant increase in grain yield, of 
wheat as compared to weedy 9heck 
and wer~ at par with the weed free 
check (lable 3). Similarly. combin­
ation of tralkoxydim at 0.3 kg/ha + 
fluroxypyr at 0.2 kg/ha also increased 
the'grain yield to the level of weed free 
check. Similar results were reported 
earlier by Panwar et al. (1989). It 
is evident from this study that diclo­
fop methyl, tralkoxydim or isopro~uron 
can be effectively used against 
grassy weeds but in case of mixed 
weed infestation( combinat[ori' of 
isoproturon and. tralkoxydi'in ,may." 
prove useful. 
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ABSTRACT 

A comprehensive and comparative study of correlation between 

quantit:tive and qualitative characters of segregating materials H-777 x Del. 
Cot (F.), H-777 xTexas-1 (F2), HS-168XBR-181 (F.) and stable strain HS-B 

~nd \(Niety H- 777 has been done. The effect of other characters on yield has 

also been studied. Tl}e cross H-777 x Del. Cot (Ft) had better correlation 

for seeds per boll with yield, number of open bolls per plant, boll weight and 

seed ir.dex, whereas the other cr0SS H-777 x Texas-I (Ft) had shown better 

association of boll weight with yie!d, seed index, ginning percentage and lint 
index. The third cross HS-168 x B'R-181 (F,) had slightly higher correlation 

between seed index and lint index. The strain HS-6 had better relationship 

fnr yield with number of open bolls per plant, seed index and lint index; 

number of open bolls per ·plant with ginning percentage and lint index; arid 

seed index with ginning percentage and lint i 1c1e;x. The variety H-777 had 

sl'1own higher association of yield with ginning percentage; number. of open 

bolls per plant with boll weight and ginning percenta\le; and seeds per boll 

with ginning percentsge and lint index. The yield wa~ affected by all the 

other ,quantitative and qualitati Je characters also. 

The knowledge of degree of 
Olssociation between yield, yield con­
tributing and quality ch:Hacters of 
any material plays an important role 
for further improvement ilnd compari­
son with other materfals. Jagtap 
and Kolhe (1986), Kumar and Chauq­
hary (1986), Sandhu et al. (1986), 
Giri and Nankar (1989), and Chiman­
shatte et al. (1990, 1992) have 
undertaken correlation studies on 
cotton. This paper present~ the study 
of correlation between yield, number 

of open bolls per plant" boll weight, 
seeds per boll, seed index, ginning 
percentage and lint index, and reg­
ression study of yield on other 
characters of segregating and stable 
materials of cotton plant. 

Vol. 25, No.4 

METHODOLOGY 

The experiment was conducted 
during kharif at Cotton Research 
Station, Sirsa (Haryana),. The data 
on yield, yield contributing and 
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quality characters of 100 plants each 
were recorded from segregating 
materials H-777 x Del. Cot (Fs), 
H-777xTexas-1 (F,) and HS-168x 
BR-181 (Fa), and stable materials 
HS-6 (strain) and H-717 (variety). 
Ten samples each based on the 
·average of 10 plants, were taken to 
record the clat::! of each character. 
The correlation between different 
characters was calculated and 
studied. The character yield has 
direct association with other charact­
ers, so the regression equation of 
yield with other characters had also 
been fitted. The procedure followed 
and calculations done were as des­
cribed by Snedecor and Cochran 
(1967) . 

RESULTS AND DISCUSSION 

The average performance and 
variability of quantitative and quali­
tative characters of segregating and 
stable materials of cotton plant are 
depicted in rable 1 . The strain HS-6 
has shown n'aximum yield per plant 
(46.01 g). number of open bolls per 
plant (17.20) and ginning percentage 
(34.28) on account of 38.46, .39.74 
and 1.99 per cent of variation, re~­

rectively. The cross HS-168x BR-
181 (F2) has given maximum ·.bo" 
weight (3.24 g), seed index (8.45) and 
lint index (4.31) at the cost of 8.53, 
3.68 and 5.12 per cent of variation, 
respectively. The cross H-777 x Del. 
Cot (Fa) had maximum number of 
seeds per boll (24.18) at 5.59 per 
cent of variation. 

Data in Table 2 present the 
correlation between different charac-

188 

ters. Firstly, the cor relation of 
yield with number of open bolls per 
plant, boll weight, seeds per boll, 
seed index, ginning percentage and 
lint index has been discussed. The 
coefficient of correlation ranged from 
0.032 to 0.987 and from -0.268 to 
0.990 for segregating and stable 
materials, respectively. The associ­
ation of yield with number of open 
bolls per plant was found highly 
significant and positive for both the 
materials. The cross H-777 x Texas-I 
(F 2) and variety H-777 had positive 
and significant correlation between 
yield and boll weight. Yield also 
had positive and significant associ­
ation with seeds per boll for the 
cross H-777 x Del. Cot (Ft ) and 
variety H -777. It had negative asso­
ciation with seed index for variety 
H-777. The strain HS-6 had better 
association for yield with number of 
open bol.ls per plant, seed index and 
lint index, whereas the crosses 
H-777xTexas-1 (F2), H-777 x Del. 
Cot (Fz) and variety H -777 had 
better correlation for yield with boll 
weight, seeds per bol,1 and ginning 
percentage, respectively. 

The number of open bolls per 
plant had significant and positive 
correlation with seeds per boll for 
the cross H-777 x Del. Cot (F2) and 
variety H-777, and with seed index 
for strain HS-6, whereas it had neg­
ative association .with seed i,ndex fo~ 
the cross HS-168 x BR-181 (F J ) and 
variety H -777. The degree of associ­
ation of number of open bolls per 
plant with other characters was not 
found significant. Its value yaried 
from -0.016 to 0.744 for segregat-

. , 
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TABLE 1 
Average performance and variability of different characters of segregating and 

stable materials of cotton 

Material 

H-777 x Del. Cot (F.) 

H-777 x Texas-I (ft) 

HS-168 x BR-181 (F,) 

HS-6 (Strain) 

H-777 (Variety) 

HS-777 x Del. Cot (F.) 

H-777 x Texas-I (F.) 

HS-168XBR-'181 (F,,) 

HS-6 (Strain) 

H-777 (Variety) 

H-777 x Del. Cot (F.) 

H-777 x Texas-I (F.) 

HS-168 x BR-181 (F.) 

HS-6 (Strain) 

H-777 (Variety) 

H-777 x Del. Cot (F.) 

H-777 x Texas-! (F,,) 

HS-168 x BR-181 (F.) 

HS-6 (Strain) 

H-777 (Variety) 

H-777 x Del. Cot (F,) 

H-777 x Texas-I (F,) 

HS-16BxBR-1Bl (F.) 

H$'-6 (Strain) 

H-777 (Variety) 
~~ " 

H-777 x Del. Cot (F.) 

H-777 x Texas-I (F.) 

HS-168 x BR""81 (F.) 

HS-6' (Strain) 

H-
r
777 (Variety) 

H--777 x Del. Cot (F,) 
~ 

H-777 x Texas-I (F,) 

HS"168xBR-181 (F.) 

HS-6 (Strain) 

H-777 (Variety) 

~0!t};q.5 •. Np,,~ 

Character Mean Coefficient of 

variation 

(%) 
--------------------~~ 

Yield per plant (g) 35.89 52_26 

35.01 27.57 

31.60 22.53 

4f>_01 38.46 

38_28 19.61 

Number of open bolls '15_31 57.62 

per plant 14.28 24.62 

10_02 23_72 

17.20 39.74 

16.42 17.53 

8011 weight (g) 2.56 7.24 

2.59 7,50 

324 8.53 

2.85 6.78 

2.55 2.55 

Seeds per boll 24.18 5.59 

21.01 4.60 

21.40 9.00 

22.30 5.70 

22.46 7.25 

Seed indeK 7.00 7.15 

7.84 4_32 

8.45 3.68 

8.00 5.11 

7.15 2.10 

Ginning percentage 32.93 1.60 

33.16 243 

33.76 1.37 

34_28 1.99 

31.96 1.09 

Lint indeK 3.44 7.66 

389 5.69, 

4.31 5.12 

4_18 
... ::: 

7.06 

3_36 2.36 
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TABLE 2 

Correlation between different characters of segregating and stable materials of 
cotton 

Material Character Number Boll Seeds Seed Ginning Lint 
of open weight per index percent- index 
bolls per boll age 

plant 
~ 

H-777)( Del. Cot (F2) Yield per plant 0.987'" 0.576 0.744* 0.237 0.095 0.257 

H-777 x Texas-I (Fo) 0.958** 0.672* 0.271 0.384 0.185 0.414 

HS-168XBR-181 (F,) 0.979** 0.398 0.517 0.032 0.011 0.047 

HS-6 (Strain) 0.990" 0.141 0.368 0.558 0.015 0.423 

H·n7 (Variety) 0.972** 0.652* 0.681* -0.268 q.518 0.111 

l-J-777 x Del. Cot (F.) Number of open 0.533 0.744* 0.157 0.031 0.161 

H·777 x Texas'l (F.) boll5 per plant 0.476 0.101 0.228 0.214 0.314 

HS-168 x BR'181 (F.) 0.422 0.510 -0.016 0.094 0.023 

fiS-6 (Strain) 0.127 0.297 0.646" 0.088 0.520 

fi-777 (Variety) 0.742 0.711* -0.270 0'.537 0.128 

H-777 x Del. Cot (foo) Boll weight 0.828" 0.648* 0.143 0.655* 

fi'777 x Texas-I (F.) 0.527 0.689* 0.213 0.666* 

HS·168x BR-181 (F.) 0.742· 0.418 0.071 0.326 

fiS·6 (Strain) 0.667* 0.055 - 0.162 -0.032 

HS-777 (Variety) 0.636* -0.053 0.181 0.091 

H-777 x Del. Cot (F.) Seeds per boll 0.404 -0.160 0.332 

H-777 x Texas-I (F,) 0.031 0.138 0.117 

HS·168xBR·181 (F,) 0.106 - 0.308 -0.048 

HS·6 (Strain) - 0.219 -0.436 - 0.346 

H-777 (Variety) 0.042 0.746* 0.530 

H'777 x Del. Cot (F.i Seed index 0.051 0.947" 

H'777 x Texas" (F2) 0.004 0.762* 

HS-168x BR·181 (F.) 0.603 0.948*· 

H5·6 (Slra;n) 0.444 0.929·· 

HS-777 (Variety) -0.194 0,755* 

H-777 x Del. Cot (F.) Ginning percen- 0.367 

H·777 X Texas-I (F.) fage 0.650* 

HS-168XBR-181 (F.) 0.825-· 

HS-6 (Stra.in) 0.743· 

H-777 (Variety) 0_496 
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ing and -0.270 to 0.742 for stable 
materials. The character under study 
had good association with boll weight 
and ginning percentage for variety 
H -777, whereas it had highest corre­
lation with seed index and Jint index 
for the strain HS-6, and with seeds 
per boll for the cross H-777 X Del. 
Cot (F2). 

Relationship of the character 
boll weight with seeds per boll was 
highly significant and positive for the 
cross H -777 X Dei .. Cot (F2). whereas 
it was significant and positive for 
cross HS-168 X BR-181 (F2), strain 
HS-6 and variety H-777. For the 
crosses H -777 X Del. Cot (F2 ) and 
H-777xTexas-1 (F.,). it had signi­
ficant positive correlation with seed 
index and lint index. But it has 
shown negative correlation with seed 
index for H -777, and with ginning 
percentage and lint index for strain 
HS-6 .. The coefficient of correlation 
varied from 0.071 to 0.828 and from 
-0.032 to 0.667 for segregating and 
stable materials, respectively. The 
cross H -777 X Del. Cot (F2 ) had 
better association between boll 
weight and seeds per boll, whereas 
it had good association with seed 
i.ndex, ginning percentage and lint 
index for the cross H-777xTexas-1 
(F2) • 

The character" seeds per boll had 
significant and positive correlation 
only with ginning' percentage for 
variety H-777. It was negatively 
correlated with all the characters for 
HS-6, with ginning percentage and 
lint index for the cross HS-168 x 

Vo/~ 25, No.4' -" .. 

BR-181 (F2). and with ginning per­
centage for the cross H-777 x Del. 
Cot (Fz). The coefficient of corre­
lation varied from -0.048 to 0.404 
for segregating and from -0.219 to 
0.746 for .stable materials. The 
variety H -777 had better association 
for seeds per boll with ginning per­
centage and lint index. whereas it 
had good association with seed index 
for the cross H -777 X Del. Cot (Fa). 

Relationship of seed index with 
lint index was found positive and 
highly significant or significant, 
whereas it had negative correlation 
with ginn'lOg perr-entage tor variety 
H-777. Its value varied from 0.004 
to 0.948 for segregating and Ifrom 
-0.194 to 0.929 for stable mate­
rials. The strain HS-6 had good 
relationship for seed index with 
ginning percentage a'nd lint index. 

Ginning percentage had positive' 
and highly significant correiation 
with lint index for the cross 
HS-168x'BR-181 (F2). It also had 
significant and positive association 
for the cross H -777 X Texas-I (F2) and 
strain HS-6. The value ranged from' 
0.367 to 0.825 and 0:496 to 0:743 
for segregating and stable materials, 
respectively. 

The data in Table 3 reveal the~ 
regression of yield with other 
characters. It had highly .significant 
and, pOSitive regression with number 
of open bolls per plant for both the' 
materials. The strain H 5-6 showed 
97.93% '~effect of number of open' 
boilS per plant on yield. Regression 
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TABLE 3 

Regression of 'yield on other characters in segregating and stable materials of 
cotton 

---- ~ -,- ~~---------,--- -------------,-----,,----

Material 

H-777'X Del. CO.t (F.) 

H-777XTexas-1 (f.) 

HS-168XBR-181 (F.) 

HS-6 (Strain) 

H-777 (Variety) 

H-777 x Lei. Cot (F.) 

H-777 x Texas-I (Ft) 

HS-168x B.R-181 (F.) 

I-{S-6 (Strain) 

H-777 (Variety) 

H-777 X Del. Cot (F.) 

H-777 X Texas-I (F,) 

HS-168x BR-181 (F.) 

HS-6 (Strain) 

H-777 (Variety) 

H-777 x Del. Cot (h) 

H-777 x Texas-I (F.) 

HS-168x BR-181 (Fo). 

HS-6 (Strain) 

H-777 (Variety) 

H-777 X Del. Cql (F,) 

H-777 x Texas-I (Ft) 

HS-168 x BR-181 (F,) 

HS-6 (Strain) 

H-777 (Variety) 

H·777 x Del. Cot (F~) 

H-777xTex~6-1 (F,) 

HS-168.xBR-~81 (Ft.) 

HS-6 (Strain_) 

H'777 (Varie~v) 

Character 

Numb!!r of open bolls 

per plant 

Boll weight 

Seeds per boll 

Seed index 

Ginning percentage 

Lint. index 

II-Intercept. b - Regression cOli!fficient. 

192 

Regressi~n equation Coefficien! 
Y=a+bx determination 

----;..._-------_ ':R" 
a b (%) 

~---- -~ 

3.753 2.099" 97.49 

-2.!;)44 2.630·· 91.78 

2.217 2.933·· 95.86 

1.948 2.562" ~7.93 

-3.332 2.534·· 94."7 

-113.359 58.~24· 33.17 

- 51.460 33,412· 45.20 

-1.610 10.251 15.83 

9.290 12.867 1.9!! 

-153.731 75.299· 42,46 

-213.783 10.327·· 55.34 

- 21.853 2.707 7.~6 

-9.261 1.910 26.70 

68.157 5.120 13.55 

-32.190 3.131· 46.37 

-26.31!? 8.887 ~.1?2 

-50.756 10.935 14.70 

25·479 0.724 0.10 

-147.062 24.150· 31.15 

134.340 -13.435 7.19 

-75.276 3.376 0.90 

-38.312 2.211 3.41 

-5.626 1.103 0.51 

32.641 0.390 0.02 

-319.527 11.195 26.83 

-27.064 18.312 6.62 

-36.313 18.3?5 1.7.09 

25.006 1.631 0.22 

-60.079 _,25.405 17.9~ 

2.944 10.520 1.~4 
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of yield with boll weight had come 
out positively significant for the cross 
H-777 X Del. Cot (Fa). H-777X 
Texas-I (F'l) and variety H-777. The 
cross H-777 x Texas-I (F.) ~xplained 
45.20% of variation in yield 
which was due to boll weight. 
The cross H-777 X D.e!. Cot 
(Fa) and variety H-777 had 'given 

I 
highly significant and significant 
positive regression of yield with 
seeds per boll. respectively. Seeds 
per boll had 55.34% effect on yield 

for the crossH-777xDeI.Cot (Fs). 
The regression of yield with seed 
index was found significant and 
positive for strain HS-6 which showed 
that 31.15% yield was affected by 
seed index. Regarding relation of 
yield with ginning percentage and 
lint index, it had not given signifi­
cant regression. The yield was 
affected 26.83 and 17.93 per cent by 
ginning percentage and lint index 
for variety H-777 and strain HS-6, 
respectively. 
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AB'STRACT 

In the present study, an attempt has been made to estimate the trend 
and variability in area, production and productivity of principal" crops grown in 

Haryana for 'the period 1960-61 to 1992-93. In the time series analysJs, 
trend was removed, hom the data before instability was measured: The results 
indicated that yield variability of bajra was highest (33%) followed by gram 

(21.69%), jowar (17.80%) and rapeseed and .mustard (14.50%). Wheat 

crop had the least yield variability (4.63%) followed by sugarcane (5.20%), 
barley (9.72%). cotton desi (10.10%). maize (10;52%), cotton (American) 

(10.81%) and rice (12.30%). Production, variability was highest in gram 

(32.72%) followed by bajra (27.16%>' cotton (American) (26.54%L barley 
(24.80%), maize (21.31%>' jowar (20.29%) and sugarcane (16.01%): 

The lowe~t production va.riability was observed in wheat (9.72%) followed 

by rice (11.8%). The basic dilficulty in achieving the desired results is still 

infested in the non-availability of inputs at the right time and place. infras­

tructural imperfections, low mamlgerial skills. credit squeeze, price policy and 

highly dependence on weather conditions: An analysis on the basis of 

variability. keeping in view the secular trend of the important crops in 

Haryana reveals that different policy frames are to be prepared for yield and 

area components of the total production in the state. 

The role of .agricultural sector in 
the early stages of economic develop­
ment is well recognized. The per­
formance of agricultural sector is 
primarily determined by the gener­
ation and sustenance of growth in 
production. The agricultural sector 
being unstable in nature may subs­
tantially ,imp~de the economic 
growth of the country in two ways. 
Firstly, the production instability 
tends to be transmitted to the 

markets and may cause wide 
fluc;;tuations in prices of agricultural 
produce. The poorer section, spen­
ding higher proportion o~ income on 
food, is adversely affected. Secondly, 
the fluctuations in prices caused by 
production instability would render 
the already used inputs misallocated 
because the expected prices on the 
basis of which the farmers have 
allocated the r.esources among 
various crops~ may not turn out to 

·DellBument of Extension Education. 
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be correct. This inefficiency in 
production certainly would hamper 
the economic growth of the country. 

It has been debated frequently 
that the new technology has brought 
out significant changes in instability 
in crop production. The green 
revolution has failed to raise the 
overall rate of growth of agricultural 
output in the country above the 
level achieved during 15 years 
prior to 1965 (Dantyvala, 1979). 
No matter how the period of neN 
technology is counted, the growth 
rate of yield appears to be higher 
than that in the period upto 1964-
65. However, it has also resulted 
in incre<lsed yield variability. This 
raises the question whether there is 
a casual relationship between growth 
and variability of agricultural output. 

The existence of this link was 
first hypothesised by Sen (1967) in 
the early post-independence period 
when growth was largely based on 
area expansion and subsequently 
discussed by Hanumantha Rao 
(1975) in the context of growth 
based on productivity in the' 1960·s'. 
Whereas Sen's explanation was 
largely based on the hypothesis that 
variability increasedjas cultivation 
was extended to-' marg'inal lands,. 
Hanumantha Rao took' .the: lille' that 
since variability in yield ·per hectare 
tends to be 'far greater th'an that of 
area" productivity' based 'fluctuations. 
have largely contributed to varI­
ability. in output. This raises an 
important question about the source 
of variability of output. In view of 

t:96 

these facts' and adverse effect of 
instability. an intensive examination 
of instability becomes necessary. 
Also it is needed for policy evalu­
ation and guidance. 

Considering that variety of crops 
are grown in highly diverse condi­
tions in the different parts of the Stat ~ 
and the spread of modern technology 
is quite uneven from one crop to 
another. an attempt has been made 
to study the trend and variability in 
area. product jon and produ tivity 
of prinCipal crops in Haryana state. 

- METHODOLOGY 

The study was limited to rice. 
jowar. bajra. maize, wheat. barley. 
gram, rapeseed and mustard. cotton 
(American and desi) and sugarcane 
crops. These crops together accoun­
ted for about 86% of total cropped 
area of the State in 1992-93. The 
study is based on secondary data for 
the period 1960-61 to 1992-93. 
Time series data on area. yield and 
production for the crops under study 
were collected from Statistical 
Abstracts of Haryana. 

For working 'out the trend in 
area, production and productivity of 
the crops. linear. semi-log, square 
r60t. quadratic and' Cobb-Douglas 
equations were tried. The I,inear 
equation was 'filially ,selected 'on the 
ba'sis of best fit. ,.-

" I 

Several' measures o'f variatron 
such as percentage change, average 
percentage change. moving average,. 
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Coppok index. and the coefficient of 
variation have been used in the 
literaiu~e on -- variability (Coppok, 
1962; Knudsen and Parnes. 1915'). 
Time series data contain trend and 
it adds to yariability when measured 
around mean. Thus. trend was 
removed fr9m the, data to m.easure 
instability simply on the groun'9 ;that 
trend was predictable, therefore! dj1d 
not constitute instability. It was. 
thus. ,necessary to remove such 
trends but this is fairly subjective 
process. However,. here 3-year. 5-
year and ~ 7-year moving average 
methods were tried and finally 3-
year trel'\d was observed in the data. 
The coefficient . of variation was , .-
worked ou~ for the crops under study 
aft~r the elimination of trend from 
the original data. 

RESULTS AND DISCUSSION 

Trend in Area, Production and 
Productivity 

jowar has been replaced by rice and 
cotton crops. However. tbe r~gres-

• s'i~n ~oeffi-ci~nt of yfe(d 'has 'been 
positive and significant and, thereby. 
indicating improvement in yield. 

Though the RZ values for bajra 
·and maize· crops are Nery low and~ 
estimates have little reliability. the 
trend values of thesa crops have 
been discussed' to have a general 
view ·of these crops .• In case .C?f; 
bajra, the regression coefficients 
of area and production are non,':! 
significant. thereby indicating stag­
nation in area and· production· ,Gte 
this crop. However. yield of bajra 
has increased .. signific~mtly due tq,;thei 
adoption of hybrid seeds. The trend 
analysis of maize ,-shows that~ areal 
and productioFl of the crop have 
declined significantly. ·The plausi!:>le, 
reasons for ever declining trend in 
maize acreage .. and, stagnation i,n 
yield level may be replacement of 
.maize by rice crop wi~ttl increas~d, 

ava:lability of irrigation waten .;~.;! 

The .. data in T~ble 1 indicate that '"" c' .,~~ ,~:,! 
there has .. been significant increase Wheat is . one ! of the .. most'! 
in area, production and productivity important crops grow~ in aU the, 
of rice crop. The reason for this districts of· ·State under irri gated; 
ir)crease .ruay b!t attributed to the conditions. .The regression co~ffk~ . 
availability of good quality seeds of cients of arE~a. prodLctlon'~~ and', 
hJgh yie,lding yarieties. increased productivity .show ;,significant io~, 

availablHtv. of irrigation water, use crease during .. the period under studyo,( 
oj higneLdos~~ .. pf fertilizers i;lnd It has .been .. possi,QIEil .. , becB(.!se .pt. 
increase,,,in, reJative profitability' of introduction oLhigh yielding wheat; 
the crop. For jowar. which is the varieties and expansion of irrigation 
main kharif fodder crop, the regre~- .'d ,~i3cilitie~. _i.n)he.;.~tq_te.. In,bariey .. theii 

sion coefficient shows significa'lt' . regression coeftjcien,t of .,. yi.eld - ir:h 
.,. • _, ... < ~"'" ","'l"-'J:-' :~ . ,,, •. ___ ,:'" l •• \::: .• ,_ .;~ • J • ' ... ' ''':; 

decline in area and production .. It . respect onime is significant thereby 
is because with the expansion of indicating improvement in the yield 
irrigation facilities thE!' area from over the years. The regression 
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TABLE 1 

. 
Trend in .'are~. produ<::tian and productivity 'of pri'1~ipal crops In Haryana sta'te· 

'Crop .Area ProductIon Productivity 

Intercept B value R" Intercept B value R" Intercept B value R' 

Rice BO.23 18.14"'. 0.92 82.43 56.92"'" 0.88 1181:38 54.67"'''' 0.59 

.. - (1.Ql} (4.02) (9.00) 

Jowa, 297.94 -1.14''''. 0.87 51.47 -0.77·· 0.27 167.61 3.33· 029 
(0.34) (3.96) (1.35) 

Bajra 806.49 1.31 0.41 316.58 6.73 0.32 367.95 8.90· 0.37 
(2.40) (3.96) (3.86) 

'Maize 129.91 - 2.3'7·· 0.49 147.97 -3.oi·· 0.32 1004.70 4.16 0.14 
(0.47) (0.87) (3.96) 

Wheat 493.39 50.11'· 0.96 101.75 170.81·· 0.93 1085.04 61:73" 0.87 

(1.B~l (8.80) (4.71) 

Barley 147.87 -1.91 0.47 140.01 0.18 b.20 816.39 27.01·· 0.62 

I, (0.81) (1.42) (4.21) 

Total cereal's 1910.69 51.49'· 0.92 615.36 230.86·· 0.94 
(3.21) (11.48) 

Gram 1333.02 -25.96"'· 0.54 943.46 -20.15·* 0.26 711.79 -3.30 0.21 
(4.78) (6.77) (4.97) 

Total pulses 14·12.06 -25.98·' 0.52 970.52 -19.34" 0.23 
(4.93) (6.89) 

Total 3381.93 31:38"" 0.48 1645.30 211.54'- 0.87 

foodgrains (6.45) (15.74) 

Rapeseed 144.82 3.15 0.33 56.70 4.08" 0.28 443.63 I 10.76-- 0.35 
8!l.d mustard. (1.63) (1.28) (2.91) 

Total 157.91 3.17 0.33 65.69 4.32!· 0.28 

oilseeds (1.64) (1.35) 

Cotton 28.13 8.53'" 0.82 2.35 21.77" 0.83 237.23 6.60" 0.56 
(~rnerican) (0.79) (1.91) (1.16) 

Colton 76.85 1.63* 0.20 116.05 2.59· 0.26 231.94 1.64 0.29 
(delii) (0.66) ( 1.17) (1.04) 

Sugarcane 148:21 - 0.35 0.31 533.14 5.61 0.21 3725.90 26.56' 0.25 
(g~rl (0.59) (3.16) (t2.56) 

.; ·'Significant at 5 and 1 pel cent levels 01 PfObabliity, respectively, 

Figures In parentheses are standard .errors of respective regression co-et!icien'ts. 

1.98· 
.' j 
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TABLE 2 

C~efficient of variation after elimination of trend in area, production and 
productivity of principal crops in Harvana stat~ (1 960·61 tb 1992-93) 

Crop Area 

Ric~ 6.~3 

Jowar 7.2.3 

Bajr. 3.B7 

Maize 7.59 

Wheat 2.66 

Barley 19.93 

Total cereals 2.63, 

Gram 16.00 

Total pulses 15.34 

Total foodgrains 5.19 

Rapeseed and mustard 20.23 

Total oilseeds 18.98 

Cotton (American) 8.11 

Cotton ·(nesi) B.97 

Sugarcane (gur) 13.73 

coefficient of total cereals shows 
significant increase in area and 
production. 

In gram, which is the main 
pulse crop of the State, however. 
the regression coefficients show 
significant decline in area and 
production of the crop. It has been 
due to the absence of high yielding 
and disease resistant varieties of 
gram.. The crop is also more 
susceptible to change in weather and 
climatic' co~nditions. It is a matter 
of great concern in 'view of our 
nutritional requirements and in­
creased demand for gram. So, there 
ik need for appropriate government 

Vol. 25. No.4 

.(percent) 

Production Prouuctivity 

11,87 12.30 

20.29. 11.8.0 

27.16 22.33 

23.21 10.52 

9.72 ·4.61 

24.80 9.72 

6,93 

33.12 21.69 

3386. 

976. I, 

25.72 14.50 

21.97 

26.54 1081 

9.94. 10.10 

16.01 5 .. 90 

policies which may lay emphasis on 
increasin~ area under gram crop_. 
Sirnilar have been the results in case 
of total pulses. 

Rapeseed and mustard, which 
are the main oilseed I crops of 1he 
State. the regression! coefficients 
show significant increase in pro­
duction and productivity of the crop. 
This may be on account of continuous 
favourable price situation of oil seeds 
and adoption of high yieiding varie~ 
ties, of rapeseed and mustard .. 
Cotton (American), whiCh is one o:f 
the most important cash. crops'of the 
State~ there hai been. signHlca'1'I1 
increase in area, yield and production 
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o.f the crop. It has been due to the 0 ];;cJ9P has the least yield variability, 
combined result of adoption of i. e. 4.63% and is followed by sugar­
tty~ri<hYi!ri,~ti~,!'j ,9t,r c9tt<m i qnd 0, c,a'n,~: (p.90%); 'barley (9.72%)'; 
expar~!on:;~f;' i!!ig~tig,!l2 !1~k~qr~,.i,n\l": c.otton 'de,si' ' ,(10,1-0.%");:' .maize 
the State. Although there h3s been (10.52%), cotton (American) 
s~gniVC!lJ:r.t increase in production of (10.81 %). and rice (12.30%). The 
cotton (desi) as indicated by re- variability in production was found 
'gression'coefficient (2:'59);'yet there mO're in comparison to the area and 
has I"\ot been' much improvement in yi~ld of principal crops except in 

_Nt:' . ~ , , •• ' I .' 

the. yield of desi coqon. This may case of rice where production vari-
1hZ ~. _ >' • • 

be. on account of significant trend ability was less as compared to yield' 
ob<~e;ved for acreage~" Sugarcane. variability. Production variabilitY·h~·s' 
wllrctl is another com~~rCial crop of tj~en highest in case of gra'm 
thEF'State. there has nOlbeen much (33.12%) followed by baj"ra 
incre~se in the production as the C2i.16%). cotton {American>" 
regression coefficient 6farea showed (26:54%), rapeseed and mustard' 
de2l'1ne. ' . (~5.72%), barley (24.80%), maize' 

Variability 
.: I 

Rapeseed and mdstard showed 
the highest area variability in Haryana 
sta1e:' The least area SiHiability has 
been:'" observed in case of wheat 
because this crop is grown under 
a~sur~.d,:~\Jflply . of. i.rrigation Vl!ater. 
The main~ ,reason" for low acreage 

t~ .. - ~ . '_ '-
Vpri'!l;>ility, _10. b~jra has .been dt;Je, to 
its importance in the croppin~ patt~rn_ 
of dry land farmers. It is also the 
crop which contrib"-ltes maximum to 
ttie'iotai ce,rI,ialsJor' human food and " - ',. . ... 

f?dder for ~!1ir;nals.in the drxar~as of 
l:Iaryan~. 

. "r -. f J J • 

. Th~ yield ·,xariability in b.aj~ll 
wa,s high~st .(22.3~/,o) .followed by 
gr~rrl:(i1..6~{.),.Jo~a~ (17:80:%>' a~p', 
'.a._p,esEled, and musYHd (14.5q%). ,~: 

if·becaus~· bajr~ .. wami-~~~i[fp'~~s~e~ 
iJ'l9, ffl'''L~tal~ !~.r7) r~infe~{c1ops;~n#, 
~~e }!!s,q.~-~o~~ .s~~ep'~ible. j~O <!.t~as~ 
~f( ~~~~,l~,~~~;> '~,r~dJ ~is~~2ses .. ;~~e~t-

(7.1.31 %), jowar (20.29%) ; and 
sU·g'arcane(16.01%). On the other 
hand. lowest producfion variability 
~as observed in case of total c;:ereals 
(6.93%) being followed by wheat 
(9.72%), tot'll foodgrains (9.76%), 
cotton desi (9.94%)· and rice 
(11.87%). The lowest variability 
9bserved fo~ rice and ·wheat ma,Y be 
on, account of .the~e crops b:eing 
grown under irrigated cpnditions. 
On the basis of above findings it can 
be concluded t~at irrigation h.as led 
to .stabil!ty in rproduction Qf rice, 
w,heat aOnd' cotton (desi) in. Haryana 
~tate. Higher ,variability in J:!~oduction 
i.n· case' of cotton ,.(American) is 
observed .because thi's crop is ,more . 
prone to the' ~ario'us' insect~pes1~ a.nd 
di~eases. 

~ -. ." .. 
,.;CO.NC;:LUSIP~~ .. ANg"rO~Wy..· : 

, .. ,,1f1.1p~!C"};rJOI':-'S 

~',: .!he· esti!l1ated ~ 'c<?effi·<::i~nt~ of 
v~!iation'ja,f!er ,elim~n.at!ql'!' of "trend 

Haryana agric. 'Uniii: J:''RtiG:;_ 
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depicted that production of total 
cereals, wheat, total foodgrains, 
cotton (desi) and rice was more 
stable, whereas variability in pro­
duction was higher in total pulses, 
gram, bajra, rapeseed and 'mustard, 
and parley in the State. Regarding 
yield variability, it was higher in 
bajra gram, jowar, and rapeseed . \ 
and mustard and lower in wheat, 
sugarcane, barley, cotton (desi), 
cotton {American} and rice. As 
regards the area variability, it was 
lower in total cereals, wheat, ,bajra, 
total foodgrains, and rice, and higher 
in rapeseed and mustard, gram and 
total pulses in the State. Area and 
\field variability has to be stabilized 
in order to reduce the production 
variability. Thus, policies directed 
towards minimizing the area vari­
ability such as suitable price policy 
should be strengthened in rapeseed 

and mustard, gram and sugarcane. 
Yield stabilization policies would be 
more effective in reducing the pro­
duction variability in cereals, pulses 
and oilseeds through extension and 
efficient management of irrigation, 
assured supply of inputs (like irri­
gation, fertilizers, electricity, credit, 
etc.), use of plant protection mea­
sures and development of infrastruc­
tural facilities. This can be helpful 
in reducing the yield variability and 
hence production variability. Com­
paratively higher production instabi­
lity in coarse cereals, pulses and oil­
seeds needs special attention. For 
this appropriate technology for pro­
blematic soils, where these crops are 
grown, has to be evolved. Assessing 
the relative strength of these variables 
balanced crop production can be 
a fruitful area for further research. 
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INFLUENCE OF FORMULATED AND TANK MIXITURES OF­
ISOPROTURON, AND 2, 4-D ON WEED CONTROL IN WHEAT 

R. S. PANWAR, (1. S. MALIK, S. S. RATHI and R. K. MALIK 
Department of Agronomy 

CCS Haryana Agricultural University, Hisar - 125004 

(A'CC~Pted\: July 11. 1995) 

Wheat is one of the most i mpor­
tant cereal crops of North India. With 
the increased use of fertilizers and 
irrigation: weed problems) have 
increaseddn the-high yielding semi-

- dwarf wheat varieties. 

A field experiment was' conduc­
ted during the winter seasons of 
1991-92 and 1992-93. at, Agronomy 
Research Farm. The soil of the ex­
perimental field was sandy loam, 
low in N, medium in P and high'in 
K having. organic matter of 0.4' per 
cent. The treatments (Table 1) were 
replicated thrice in a randomized 
block design. Wheat variety WHt.283 
was sown 1.)0 30-: and 27 November 
in 1991 and 1992, respectively and 
herbicides were applied 20 OAS be­
fore. the first irrigation. The density 
and dry weight of weeds were 
recorded 90 OAS with Be random 
quadrat of 0.5 m x 0.5 m. Fertilizers, 
irrig.ation and other cultural practices 
were apRlied in accordance with 
local p-ackage of practices. 

The experimental field: was in­
fested;with grassy and; annual. br.oad 
I~af'weeds. Pre.,dominan.t weed~was 
Chenopodium album L. Weed' popu;. 

Vol. 2,5, No. 4.' 

lation and dry weight of total wee-ds 
were significantly reduced by differ­
ent weed control treatments com­
pared to weedy check The mini­
mum weed population and dry 
weight of weeds were recorded in 
isoproturon (WP)+2, 4·0 treatment 
applied at 1.0 + 0.5 kg/ha. The 
effect on weeds increased with· the 
increase in the concentrat,ion of 
formulated and tank mixture of.' i50-
proturon (flowable and WP)~ 

2,4·0. Similar results were reported 
by Panwar etal. (1990). The lowest 
dry matter of weeds showed. the 
highest weed control efficiency'. It 
was 88.7% in 1991 and 85.6% in 
1992, where the tank mixture of 
isoproturon (WP)+2, 4-0 was app­
lied (Table 1 )., Among the weed-con­
trol treatments, significantly hi gh-

I 
est population and dry' weigHt· of 
weeds were observed in plots treated 
with 2, 4·0. Th&re was no' signitr­
cant difference in population and.~dFy 
weight of weedl> among isoproturon 
applied alone. at 0.75 or 1.00 kg/Jia, 
however, these were significantly 
lower than weedy check treatment. . . 

AU the weed controF' treatme';ts 
increased the- grain y iefd of wheat 

20:3-
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CHEMICAL WEED CONTROL IN WHEAT 

significantly over weedy check. Tank 
mixture of isoproturon (flowable or 
WP) + 2, 4-0 or their formulated 
mixture resulted in significantly 
higher grain yield of wheat over 
weedy check but did not differ signi­
ficantly with other control treatments 
except 2, 4-0. The increase' in grain 
yield of wheat with the application of 
herbicides was due to effective' conf,­
rol of weeds and higher number of 
effective tillers. Isoproturon alone at 
0,.75 or 1.00 kg/ha and 2,4-0 at 0.5 

kg/ha were also effective in increas· 
ing the grain yield of wheat. Sharma 
et al. (1987) also reported similar 
findings. Therefore, it was concluded 
that in the presence of wild canary 
grass and annual broad leaf. weeds, 
formulated or tank mixture of iso­
proturon (flowable or WP) and 
2,4-0 at 0.750+0.250 kg/ha or form­
ulated mixture of isoproturon 0.625+ 
2, 4-0 at 0.150 kg/ha can be succe­
ssfully used. 
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GERMPLASM EVALUATION FOR DIFFERENT FODDER TRAITS 
IN FORAGE SORGHUM (SORGHUM B/COLOR L.) 

P. S. SABHARWAL, S. K. PAHUJA and G. P. LODHI 
Department of Plant Breeding 
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Information on the nature and 
magnitude of genetic variability is 
of immense value for starting any 
systematic breeding programme in 
crops (Simmond,: 1962), because 
the presence of considerable gene­
tic variability in the base material 
ensures better chances of evolving 
desired plant types. The present 
study was undertaken to assess the 
genetic variability for various agro­
nomic traits in the germplasm of 
sorghum (Sorghum bieolor L.) 
collected from various sources as 
this kind of information is meagre in 
sorghum. Such an information will 
be useful in categorization and iden­
tification of suitable genetic stocks 
for their exploitation in developing 
improved cultivars. 

Fifty-five strains of forage 
sorghum alongwi"th three checks, 
viz. SSG 59-3, SSG 988 and He 
136 were grown in the farm during 
kharif season of 1994 in an aug­
mented design having five blocks, 
each having 11 entries. Each entry 
had two rows of four metre length 
spaced 45 cm with spacing of 15 cm 
between the plants. After every 10 
rows of strains checks were planted 

Vol. 25, No.4 

to constitute ohe block. Data were .., 
recorded on five competitive plants 
selected at random from- each strain 
including checks, for plant height 
(cm), leaf length (em), leaf breadth 
(cm), ti lIers per plant, leaves 'per 
plant, leaf weight per plant (g), ,~tem 
weight per plant (g), total fresh 
weight per plant (g), dry weight per 
plant (g) and stem borer incidence. 
Mean and range of variation for each 
character were worked out and the 
germplasm lines were categorized 
for different characters. 

Considerable variation with respect 
to various traits was observed in the 
genotypes of sorghum germplasm 
(Table 1). The range of variation 
for days to 50% flowering was from I 

62 (IS 71683) to 1 06 da~s (IS 3203). 
The range for important characters 
like plant height, leaf length, leaf 
breadth, leaves per plant, tillers per 
plant, leaf weight per plant and stem 
weight per plant was from 98.67 
(IS 71694) to 262.33 cm (IS 2384), 
53.33 (IS 3214) to 99.33 em (S 
508),3.27 (G 73) to 10.03 em (IS 
3275), 14 (5 508) to 63.33 (G 46), 
1 (5 508) to 6.67 (IS 71687).80.00 
(S 508) to 473.33 g (S 505) and 
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TABLE 1 

Mean and range of variation for different fodder traits in sorghum 

----
Character Mean value Range of variation No. of strains below/above 

checks for various traits 
-------- ---------- w ____________ 

Checks· Genetic Minimum Maximum Below At par Above 
stock 

Days to 50% flowering 88.00 89.91 62.00 106.00 6 48 
(i871683) (IS 3203) 

Plant height (em) 193.44 179.07 98.67 262.33 33 6 16 
(IS 71694) (is 2384) 

Leaf length (c~) 78.89 78.05 53.33 99.33 23 8 24 
(is 3214) (S 508) 

Leaf breadth (em) 3.30 6.23 3.27 10.03 5 49 
(G 73) (IS 3275) 

Leaves/plant"'· 45.30 37.45 14.00 63.33 35 9 11 
r(s 508} (G 46) 

Tillers/plant 5.11 3.21 1.00 6.67 50 3 2 
(S 508) (IS 71687) 

Leaf weight/plant (g) 111.00 192.33 80.00 473.33 9 5 41 
(S 508) (8505) 

Stem weight/plant (g) 402.33 674.55 226.66 1033.33 7 5 43 
(IS 3213) (P 57) 

Total fresh weight/plant (g) 513.33 866.27 113.33 1466.67 8 3 44 
(IS 3214) (P 57) 

Dry weight/plant (g) 85.00 43.63 43.33 278.33 14 4 37 
(153213) (8505) 

·Mean value of three checks, viz. SSG 59-3, SSG 988 and HC 136. 

··Sum of the leaves of all the tillers. 

226.66 (IS 3213) to 1033.33 g 
(P 57), respectively. Green fodder 
yield per plant varied from 113.33 
(IS 3214) to 1466.61 9 (P 51), 
whereas range of variation for dry 
matter yield per plant was from 
43.33 (IS 3213) to 278.33 g (5 
505). It is obvious that range of 
variation for dry matter yield per 
plant was more. The wide range of 
variation also existed for other 
fodder yield components in the 

208 

present germplasm stock as has also 
been reported by Lodhi and Grewal 
(1988) and Patil et al. (1993). 

The germplasm lines were classi­
fied based on tillering/non-tillering 
type, leafiness and dry !flatter yield 
(Table 2). The strains with yellow, 
brown and green midrib colour in 
leaves were found sweet, whereas 
the lines having white midrib in leaf 
were non-sweet. Only two strains, 
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TABLE .2 

Classification of sorghum germplasm based on some important characters 

Character 

Tillering 

Group 

Non-tillering type 

(one tiller only) 

Tillering type 
(more than two 

tillers/plant) 

NUrl)ber 

2 

53 

Leafiness More leafy (more 39 

Dry matter yield 

than 30 leaves/plant) 

Less leafy (less than 

30 leaves/plan t) 

Low yielder (upto 

100 grplant) 

16 

27 

Medium yielder (100- 20 
200 g/plant) 

High yielder (more 

than 200 g/plant) 
~--- ---_-_---

8 

viz. S 508 and IS 70742 were found 
non-tillering type in the present 
genetic stock. Rest of the genotypes 
were tillering type as confirmed after 
uprooting three plants selected at 
random from each strain. 

Vol. 25, No. 4 

Name of strains falling in each group 

S 50S. IS 70742-1. 

IS 3072. 3213. 3236. 3238, 3240, 3214. 3275, 
14314.6018.3353.3237.5717.71697,3274, 
70759, 31130, 71683, 5431, 3225, 71664, 
3268, 71701, 70744-2, 71687,71702,3192,· 
7~694, 3203, 3289, 70764, 19280-1, 2384, 
3374. 70743, 3266, G 1, G 20. R 123. 

S 505, S 507, R 565. R 152. R 1925', R 71, 
G 48. G 76. G 73, G 46. P 57, R 472. R 516, 
S 509. S 510. 

1.3 3072. 3213,3236,3238.3240, 3214.3275, 
14314,6018.3353. 3237.5717,71697,3274. 
70759. 31139, 71683, 5431. 3225, 71664. 
3268,71701. 70744-2, 71687. 71702, 3192. 
71694. I 
S 505, S 507. R 565, R 152. R 1925. R 71, 
G 48. G 76. G 73. G 46. P 57. R 472. 

153203. 3289, 70794, 70742-1. 19280-1, 
2384. 3374. 70743, 3266. 

5509. S 510. S 508. R 516. R 123, G 1. G 20. 

IS 3213,3266,71687. 71683.70742-1,5431, 
71664,3225,71697,3240, 3353.3072,3203, 
3289. 3238. 5717, 19280-1, 3274, 71702, 
71694.3192,3214. 

S 508, G 20. R 71. R 123, R 565. 

IS 3374,71701. 70743,3236,14314,70744-2, 
3275, 6018, 3237. 70746, 7.0759, 31130. 

S 507, 5509,5510. G 73. ,G 48. G 1. R 516, 
R 1925. I 

IS 2384. 3268. P 57, R 472. R 152. S 505, 
G 46, G 76. 

Some of the lines. viz. S 507, 
S, 505, P 57, G 46. IS 3192, IS 
3240. IS 3238. IS 71694. IS 71687 
and IS 71664 were very leafy (more 
than 50 leaves per plant) with leaf 
length more than 70 em and leaf 
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breadth 3.9-8.7 cm. These were 
high tillering also (tillers per plant 
ranged from 4-6). Some of the 
strains, viz. IS 3374, G 73 and G 
76 were found almost free from 
diseases and insect pests. Hence, 
these lines may be a good source of 
resistance. On the basis of dry 
matter yield per plant the whole 
germplasm stock was grouped into 
three categories. Some of the strains, 
viz. IS 2384, IS 3268, P 57, R 472, 
R 152,5 505, G 76 and G 46 were 

high yielding and had dry matter 
yield more than 200 9 per plant. 

From the above it is obvious 
that sufficient variability for various 
forage characters exists and there are 
many promising lines for important 
agronomic and yield traits. Such 
lines can be utilized in hybridization 
programme for breeding high dry 
matter yielding and good quality 
sorghum genotypes suitable for 
single and multicut programme. 
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ABSTRACT 

The study was carried out on 200 scheduled caste rural women of Hisar 
district to know their occupational pattern. The results reveal that majority of 

the scheduled caste rural women was illiterate and hence few women were in­
volved in service and were performing low paid laborious jobs which resulted 
in their social, economic and cultural backwardness. These women were 
doing iobs because of economic necessity. Maximum (54.55%) number of 

women was working as agricultural labourers and could not have self­

employment. Even now scheduled caste women are not allowed to perform 
some domestic jobs. Because of some social taboo, marketability. of some of 
the food products (pappad. etc.) prepared by these schedu led caste women 
is a problem. 

Indian women asan economically 
productive human resource, have 
justified their existence by gradually 
sharing more and more responsibi­
lities to contribute towards home as 
well as country's wealth and pros­
perity. Majority of the rural women 
among scheduled caste household 
remains engaged in mUltiple acti­
vities, viz. labour service, field work, 
animal care, self-employment, house 
servant, collection of fuel and fodder, 
and also as a housewife. More than 
52% of scheduled castes/scheduled 
tribes in rural areas possess no land 
or property while another 35% own 
less than five acres of land (NSSO, 
1988). However, the work force 
participation rate among the SCjSTs 
women is much higher compared to 
women from other castes and there 
is evidence of higher incidence of, 

casual labour amongst the scheduled 
caste women. These women are 
placed at the lowest ladder in rural 
society and are among that segment 
of society which has lowest employ­
ment rate. 

Vol. 25, No.4 

Thus, a need was felt to generate 
data on the general employment 
pattern and the reasons behind join­
ing the job among thel scheduled 
caste rural women. 

METHODOLOGY 

The study was conducted in 
Hisar district of Haryana state. Two 
blocks Block-I and Block-II were 
randomly selected and out of these 
two blocks, two villages, viz. 
Gangwa and Muklan were selected. 
For the identification of various 
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occupations in which scheduled caste 
rural women were involved, 200 
women were interviewed. The pre­
testing of the scheduled caste women 
revealed five majo r occupations 
which the women were performing 
in rural areas. These were: service, 
labour, self-employed, house servant 
and housewife. Each of these five 
occupations was further sub-divided 
into different categories, i. e. service 
category was sub-divided into 19 
categories. labour in 3. self-employed 
in 12, house servant in 6 and house­
wife in 4 categories. The total score 
in each cell was worked out and the 
percentage was calculated. 

RESULTS AND DISCUSSION 

Identification of Various Occu­
pations of Scheduled Caste Rural 
Women 

The study revealed that most 
of the women (43.0%) were house­
wives (domestic, animal and farm­
ing work) followed by labour 
(27.5%). service and self-employed 
(11.0% each) and house servant 
(7.5%) (Table 1). The respondents 
revealed that their husbands did not 
encourage them for joining jobs out­
side their home. The low percent­
age of women working as house ser­
vant is a common phenomenon in 
rural areas. This may be- because of 
several reasons such as (i) women 
prefer to work as labourer than ser­
vant. (ii) people belonging to higher 
caste do not keep servant from lower 
caste. and (iii) the wages of a servant 
are lower than that of a labourer. 
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Service category 

The data within service category 
(Table 1) reveal that 18.2% rural 
women were sweepers and mid­
wiv~s followed by teachers, Angan­
wadi workers and Anganwadi helpers 
(13.6~~ each). The study also reveal 
that the scheduled caste rural women 
were involved in eight occupations, 
i. e. teacher, peon. beldar, Angan­
wadi helper, Anganwadi worker, 
Anganwadi supervisor, sweeper and 
mid-wife. This can be due to the 
fact that rural women are not edu­
cated and are victims of ignorance, 
suppression, economic backwardness 
and negative attitude of parents to­
wards girls' education. They are 
mainly invofved in low paid laborious 
jobs. The study of Trivedi (1976) 
also supports the present findi ngs 
that out of total population of .India. 
the illiteracy among women is 65.5% 
and for scheduled caste women. it is 
90.0 per cent. It was also reported 
that on account of literacy, most of 
scheduled caste women continued to 
do some type of low paid laborious 
occupations. 

Labour category 

The study revealed that more 
scheduled caste women were work­
ing as agricultural labours (54.55%) 
than construction (33.36%) or in­
dustrial labours (9.09%) (Table 1). 
-rhe results obtained in the study are 
in agreement with earlier results 
(Azad et al., 1985; Sisodia, 1985) 
that per household family labour 
participation was higher in -agric;:vl-
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TABLE 1 

Identification of various occupations of scheduled caste rural women 

S. No. Occupations Raw score Percentage in the Percentage with-

whole samiJle in category 
(n=200) 

2 3 4 5 

I. Service 

Lecturer!Professor 
Teacher 3 1.5 13.64 
Doctor -'-

Nurse 

Bank employee 
Post office employee 

Clerk 
Steno-typist 
Attendant 

Peon 2 1.0 9.09/ 
Foster mother 
Cook 

Beldar 2 1.0 9.09 
Police 
Anganwadi supervisor 1 0.5 4.54 
Anganwadi worker 3 1.5 13.64 
Anganwadi helper 3 1.5 13.64 
Sweeper 4 2.0 18.18 
Mid-wife 4 2.0 18.18 

Total n=22 11.0 100.00 

II. Labour 

Agricultural labour 30 15.00 54.55 

Building construction labour 20 10.00 36.36 

Industrial 'abour 5 2.5 !) 09 

Total n=55 27.5 
I 

100.00 
--------- -~--1-

III. Self-employed 

Tailoring 8 4.0 36.36 

Embroidery work 4 2.0 18.18 

Vadi/pappad making 2 1.0 9.09 

Waste paper collection 

Agarbati making 
Retail trading 
Envelope -making 

Broom making 3 1.5 13.64 

Canning 
Dari making 5 2.5 22.73 

Cretch 

Beautician 

Total n""22 11.0 100.00 
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2 

IV. House-servant 

Animal related work 
Dish and cloth washing+sweeping 

and mopping 

Dish washing 

Cloth washing 
Child attendant 

Total 

V. Housewife 

Domestic work 
Domestic and animal work 
Domestic work and tarming 

Domestic and animal work+tarming 

Total 

ture for scheduled caste females. 
Mohan Ramaiah (1989) also stated 
that while there are more cultivators 
among others, there are more agricul­
tural labours among scheduled castes 
and scheduled tribes both in 1971 
and 1991 census among both males 
and females. 

Self-employed category 

The data in Table 1 reveal that 
within this category 36.36% women 
were involved in tailoring, followed 
by dari making (22.73%), embroidery 
work (18.1%), broom making 
(13.64%) and vadi(pappad making 
(9.09%). 

The study indicated that maxi­
mum number of women was engaged 
in tailoring. Similar results were 
also reported by Yadav (1993). Low 
percentage of women was involved 
in vadijpappad making. It can be due 
to the fact that women from higher 
castes do not buy vadijpappad made 
by women belonging to lower caste. 
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3 4 5 

6 3.0 40.00 
5 2.5 33.33 

2 1.0 13.33 
2 1.0 13.33 

n-15 7.5 99.99 

20 10.0 23.26 
40 20.0 46.51 
11 5.5 12.79 
15 7.5 17.44 

n-86 43.0 100.00 

House servant 

The data in Table 1 reveal that 
within this category maximum num­
ber (40.0%) of house servants was 
involved in animal related work 
followed by dish and cloth washing 
plus sweeping and mopping 
(33.33%), and dish washing and 
cloth washing (each 13.13%). 

Maximum number of house ser­
vants was doing animal related work 
and less percentage worked as cloth 
washer or dish washer. This was 
because being scheduled caste wo­
men, higher caste .people did not 
prefer them to do cloth washing or 
dish washing and were preferred to do 
animal related work. 

Housewife 

The data in Table 1 show that with­
in this category maximum number of 
women (46.51 %) was involved in 
domestic work as well as animal 
related work followed by domestic 
work (23.26%), domestic work as 
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well as animal related work and farm­
ing (17.44%) and domestic work as 
well as farming (12.79%). 

Scheduled caste women were 
engaged only in five occupations. 
However, a shift from these a'ctivities 
is evident because of less incentives, 
non-availabil ity of raw mate~ial, pro~ 
blem of selling the product and· lack 
of credit faci I ities. .. I 

Reasons for Illiteracy as Reported 
by Rural Women 

The reasons for illiteracy as 
reported by rural women have been 
presented in Table 2. The main 
reason for their illiteracy was back­
wardness, followed by field work, 
looking after the siblings, parents 
not in favour of education, girls in­
volved in contributing towards family 
income, no school in the village, 
school at distance, and household 
and family responsibilities. 

Reasons for Joining the Job by 
Rural Women 

The data in Table 3 indicate that 
in rural areas the respondents had 
mainly joined the job to get money 
for basic support, to raise economic 
status, and better facilities for child­
ren (rank I), need for achievement 
and recognition (rank II), self-suffi­
ciency (rank III), inadequacy of 
husband's income (rank IV), increase 
in self-esteem (rank V), escape from 
unhappy atmosphere at home (rank 
VI) and repayment of loans 
(rank VII). 

Val. 25, NO.4 

The study reveals that economic 
necessity was the main reason for 
joining the job by rural women, 
Similar results have been reported by 
Shah (1959) and Ramanamma and 
Bambawale (1984). 

Earlier studies (Oza, 1975; 
Trivedi, 1976; Azad et al., 1985) have 
reported that the women were en­
gaged in occupations like agricultural 
labour, farming, livestock, forestry, 
fishing and ignored household as an 
occupation. In the present study 
household has been considered as 
one of the occupations of the sche­
duled caste women. Only 10% 
women were engaged in domestic 
work. Rest all the women were 
engaged in their own .animal or a~ri­
cultural related activities while. stay­
ing at home. Thus, work done by a 
housewife for animal and agriculture 
related activities remains invisible. 
Boulding (1977) rightly pointed out 
that the major problem faced by the 
enumerators of employed person is 
that most ot the productive labour 
takes place in what is called as the 
fifth world, the kitchen and the farm/ 
nursery. Economists do not assign 
monetary value to this, labour but 
use a category 'not economically 

. h k' \ active ome ma ers to cqver women 
having this type of occupation. 

It can, thus, be concluded from 
this studY that maximum number of 
women was working as agricultural 
labourer and could not have self­
employment. The respondents re­
vealed that even today sched uled 
caste women are considered as 
'untouchable' for occupations like 
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house servant in the villages. People 
do not buy vadi/pappad made by 
them and thus, their self-employment 
was affected. Besides, the respon­
dents were unaware of financial 
institutions which give loans, etc. to 
start the self-employment. A majo-

ri!y of scheduled castes rural women 
was illiterate and hence few women 
VIIere involved in service and were: 
performing low paid laborious jobs 
which result in their social, economic 
and cultural backwardness. 
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ABSTRACT 

A study was conducted on 6-12 years old school children and their 

mothers to determine the effect of mother's nutrition knowledge level on 

nutritional status of school going children of Panipat city. Eleven per cent of 

mothers were having excellent knowledge regarding various aspects of nutri­
tion while majority of mothers (40-41%) were having good and fair know­

ledge scores. Intake of cereals, milk and milk products was significantly 
higher in children whose mothers were having excellent, good and fair nutri­

tion knowledge as compared to children whose mothers were having poor 
nutrition knowledge. An increasing trend in consumption of most of food­
stuffs and nutrients was observed with the increase in nutrition knowledge 

scores. Height, weight; mid-arm circumference and triceps skinfold values 

were significantly higher in children whose mothers were having excellent, 
good and fair nutrition knowledge than children whose mothers were having 

poor nutrition knowledge. Higher nutrient intake in children whose mothers 

were having excellent, good and fair nutrition knowledge resulted in better 

anthropometric and higher values of Hb and serum vit A level. Thus, the 
study indicated that nutrition knowledge level of mothers significantly affected 

the nutritional status of their school going children. 

School going children form an 
important vulnerable segment of 
population and constitute about 20% 
of total population of India. The 
school age is one of the crucial 
peri ods of life as about 40% of 
physical growth and 80% of mental 
growth are believed to take place 
during this age. Growth and deve­
lopment depend upon nutrition to 
support physiological and metabolic 
processes of the body. The growing 
child requires a high intake of energy 
because of the great activity, and an 

abundance of good quality proteins 
and minerals because of his rapid 
growth. The deficiency of one or 
more nutrients may produce different 
diseases in accordance! with varying 
degrees of deficiency of nutrients, 
human resistance and variable cli­
matic conditions (Tiwari, 1990). 

Vol. 25. No.4 

The role of mothers in combating 
m~lnutrition through changing the 
socio-cultural barriers for good nutri­
tion is vital and unique. They Cllone 
are responsible for the methods adop-
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ted for the preparation and serving of 
food. They playa major role in in­
fluencing the dietary habits of their 
children. The nU,tritional status of 
family members is influe'nced by·the 
sound knowledge, attitude, beliefs 
and values possessed by the house 
lady. Mothe(s nutrition knowledge 
level has a significant effect on 
child's nutritional status (Abbi et al., 
1988). Keeping in view, the study 
was undertaken to determine the 
effect of mother's nutrition know­
ledge level on nut ritional status of 
school children. 

MATERIAL AND METHODS 

For selecting the subjects, list of 
all Government Primary schools of 
Panipat city was procured from 
Deputy Education Officer. The city 
was divided into five years. From 
each area one/two schools were 
se.lected randomly. List of school 
children between 6 to 12 years was 
prepared from the selected schools. 
Total 192 respondents were selected 
randomly and their food consump­
tion, nutrient intake, anthropometric 
measurements and biochemical para­
meters were estimated. Food con­
sumption and nutrient intake were 
estimated by 24-hour dietary recall. 
Height. weight. mid-arm circumfer-

TABLE 

ence (MAC) and triceps skinfold 
(TS F) measurements were assessed 
as per the method of Jelliffe (1966): 
A questionnaire was prepared pertai­
ning to various aspects, viz. human 
nutrition, food groups, feeding dur­
ing disease,conservation of nutrients, 
immunization, and prevalent food 
fads and fall acies. For the pu rpose 
of quantifying the qualitative data 
related to assessment of the extent 
of knowledge, an inventory was pre­
pared and responses were obtained 
under 'Yes' and 'No' categories. 
Correct answer was given a score of 
'one' and incorrect answer as score 
'zero'. Aggregate scores were com­
puted to find out the extent of know­
ledge possessed by the respondents. 

RESULTS AND DISCUSSION 

Nutrition Knowledge 

On the basis of nutrition know­
ledge scores, the respondents' 
mothers were divided into four cate­
gories (Table 1). Only 1,1.5% mothers 
were having excellent knowledge 
regarding various. aspects of nutri­
tion. Majority of mothers (81.7%) 
were having fair and good know­
ledge while only 6.8% were having 
poor nutrition knowledge. 

Nutrition knowledge scores of respondent's mothers 

Nutrition knowledge Score 
~----------~--------------

Excellent 
Good 
Fair 
Poor 

Figures in parentheses are percentages. 

..220 

80% a above 
60-79% 
40'59% 

Below 40% 

Frequency (n-192) 

22(11.5) 
78(40.6) 
79(41.1) 

13(6.8) 

Haryana agric. Univ. J. Res., 
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Food Consumption Pattern 

Effect of mother's knowledge on 
food consumption pattern has been' 
presented in Table 2. In~ake of 
cereals was highest (283.18 g) in 
children whose mothers were. having 
excellEmt nutrition knqwledge 
followed by children (280.98 g)[ 
whose mothers were having good' 
nutrition knowledge and by children 
(273.29 g) whose mothers were hav­
ing fair nutrition knowledge. Least 
intake of cereals was found in child­
ren (230.46 g) whose mothors were 
having poor nutrition knowledge. 
Significant differences were observed 
in intake of cereals between children 
whose mothers were having excell­
ent-poor, good-poor and fair-poor 
nutrition knowledge. Similar trend 
was observed in intake of vegetables 
by children. Intake of pulses, fats 
and oils, and sugar and jaggery was 
similar in children whose mothers 
were having different levels of nutri­
tion knowledge. Significant differ­
ences in intake of fruits were obser­
ved in children whose mothers were 
having good-fair and good-poor 
knowledge. Intake of milk and milk 
products was significantly different 
in children whose mothers were 
having excellent-fair, excellent-poor, 
good-fair and good-poor nutrition 
knowledge. Intake of most of the 
food stuffs was highest in children 
whose mothers were having excell­
ent/fai r/good nutrition knowledge as 
compared to children whose mothers 
were having poor nutrition know­
ledge. Higher consumption of most 
of the food-stuffs in children whose 

Vol. 25, No.4 

mothers were having more nutrition 
knowledge might be due to the tact 
that these mothers were knowing 
about the higher requirements of 
food-stuffs for the children during 
their growth period and fed them 
accordingly. 

Intake of energy was highest 
(1673.22 KCal) in children whose 
mothers were having excellent nutri­
tio,"! knowledge followed by children 
(1511.34 KCal) whose mothers lJVere 
having good nutrition _knowledge 
and by children (1434.37 KCal) whose 
mothers were having fair nutrition 
knowledge and least intake of energy 
was found (1390.07 KCal) in ch)ld­
ren whose mothers were having 
poor nutrition knowledge (Table 3). 
Significant differences were observed 
in intake of energy by children whose 
mothers were having excellent-good, 
excellent-fa ir, excellent-poor, good­
fair and good-poor nutrition know­
ledge. Non-significant differences 
were observed in intake of energy 
between children whose mothers 
were having fair-poor nutrition 
knowledge. Similar trend was ob­
served in intake of proteins. Intake 
of fat was significantly different in 
children whose mothers ~ere having 
excellent-fair, excellent-poor and 
good-fair nutrition knowledge. 
Significant differences in intake of 
calcium were observed in children 
whose mothers were having excel­
lent~fair, excellent-poor and good­
poor nutrition knowledge. Intake of 
iron was significantly higher in 
children whose mothers were having 
excellent-poor, good-fair, good-
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poor and fair-poor nutrition know­
ledge. Intake of thiamine, vitamin C 
and ~-carotene was significantly 
different in children whose mothers 
were having excellent-fair, excellent­
poor, good-fajr and good-poor nutri­
tion knowledge. Significant differ­
ences were observed in intake of 
riboflavin in children whose mothers 
were having excellent-good, excel­
lent-fair, good-fair and fair-poor nut­
rition knowledge. Thus, incrt:'asing 
trend in intake of most of the 
nutrients by children with the 
increase in level of nutrition know­
ledge of the mothers was observed. 
It may be due to the fact that 
feeding pattern was comparatively 
better in mothers having excellent/ 
good/fair knowledge regarding 
nutrition than mothers with poor 
nutrition knowledge. Kaur and 
Sehgal (1994) also reported bene­
ficial effect of educational status on 
nutrient intake of pregnant women. 
Hunt et al. (1986) also suggested 
the effectiveness of the nutrition 
education programme in improving 
the nutrient intake. Maternal edu­
cation was also reported to influence 
the maternal attitude (Dargent et al., 
1994). Occupation and education 
influenced the frequency and duration 
of breast feeding and nutritional 
quality and type of weaning foods 
(lgbedioh,1993). 

Significant differen ces were 
observed in weight, and mid~arm 

circumference of children whose 
mothers were having excellent-poor, 
good-poor and fair-poor nutrition 
knowledge. Height is a genetic 
trait but similar trend was observed 

224 

for it. Triceps skinfold measurements 
were similar in children whose 
mothers were having excellent, good, 
and fair nutrition knowledge scores. 
Children whose mothers were having 
good and fair knowledge scores were 
having higher values as compared to 
the children whose mothers were 
having poor nutrition knowledge 
scores. 

Hb level was highest in children 
whose mothers were having excell­
ent nutrition knowledge followed by 
children whose mothers were having 
good nutrition knowledge followed 
by children whose mothers were hav­
ing fair nutrition knowledge and 
least in children whose mothers were 
having poor nutrition knowledge 
(Table 5). Hb level was significantly 
different in children whose mothers 
were having excellent-good, excell­
ent-fair, excellent-poor, good-fair 
and good-poor nutrition knowledge. 
Similar trend was observed for vito A 
level. An improvement in mean 
serum folate levels was observed to 
be influenced by the nutrition edu­
cation (Hunt et al., 1986). Similarly, 
improvement in night blindness situ­
ation was observed due to increased 
nutrition knowledge of household 
heads irrespective of their occupation, 
income and formal education in 
school. 

Better consumption pattern 
resulted in better nutrient intake. 
Better nutritional status of children 
whose mothers were having better 
nutrition knowledge may be due to 
the fact that they were aware or 
conscious about the nutritional req-

Haryana agric. Univ. J. Res., 
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uirements of children and fed their 
children properly which resulted in 
their better health status. 

Thus, the study revealed that 
mother's nutrition knowledge level 
significantly affected the nutritional 
status of their school children. There-

fore, nutrition counselling and edu­
cation to mothers should be an 
important component of health ser­
vices which will help to decrease the 
effect of ignorance and faulty prac­
tices and woud result in improve­
ment of nutritional status of their 
children. 
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, ABSTRACT 

For assess,ing patterns of social maturity, the parents ,were, interviewed 
on Vineland Social Maturity S~ale. As the parents insisted upon femalE!s to care 
for themselves about eating, dressi l1g, etc., and also because of t~eir inborn 

capacities, the girls were b,etter in fine motor development over the boys. 

Children being the most crucial 
human resource of any society 
require special care and attention, 
right from the beginning for their 
health alongwith physical, social and 
emotional growth. The well-being 
of the child and his/her future are 
totally dependent upon the care and 
attention bestowed upon him/her 
before and after birth during infancy 
and pre-school age. The family acts 
as an important and meaningful 
teacher in his/her development and 
social maturity especially in the early 
years of life. Social maturity is the 
behdviour appropriate to the age of 
an individual and his ability to 
exercise personal independence and 
social responsibility. The pattern of 
sqcial maturity for a particular task 
may be different in males and 
females. The biological changes 
could not establish the cause of 
differential pattern in girls and boys. 
However, the social environment and 

·Present address: Krishi Vigyan Kendra, Sadalpur. 

Vol. 25. No.4 

family's role might be a significant 
contribution. The present study aims 
at finding the sex difference in social 

I 
maturity caused by the differential 
treatments given to girls and boys. 
The 6-year longitud ina I study is 
expected to provide a scientific 
bench-mark for future work in rural 
areas. 

METHODOLOGY 

A longitudinal study was carried 
out during 1986-92. Two clusters 
of villages from Hisar-I and II blocks 
were selected. A total of 14 villages, 
seven from each Cluster were 
included in the study. \A sample of 
100 newly born infants with equal 
number of boys and girls was taken 
from these villages by simple random 
sampling method. The researchers 
visited every selected household and 
interviewed the parents 0!1 Vineland 
Social Maturity Scale. The study 
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was carried out with the objective 
to assess social maturity pattern of 
children during 0-6 years of age and 
to compare the social maturity pattern 
in girls with that in boys. The data 
were collected at weekly intervals 
upto 3 months, monthly intervals 
upto 2 years and twice a year upto 
the age of 6 years. 

RESULTS AND DISCUSSION 

The data reveal that as far as 
physical development is concerned 
there were no visible differences in 
girls and boys till the age of three 
years (Table 1). The reason for this 
might be that males and females are 
not born with different endowment 
f~r physical development. But the 
difference was evident after three 
years of age when the children need 
external support and opportunity to 
grow. Extra care, extra diet and lack 
of suppression made the boys better 
developad over the girls. Bhogle 

(1991) also found that both the 
sexes had similar physical develop­
ment until the age of 1 year., 
However, after that males got more 
attention, care and stimulation, 
whereas girls were probably the 
ignored ones. 

Regarding fine motor develop­
ment females surpassed their male 
counterparts, i. e. 85% of females as 
against 78% males at 2-3 years, 88% 
females and 74% males at 3-4 years, 
and 73% females and 65% males at 
4-6 years of age could perform same 
number of activities showing fine 
motor development of females. 
Thus, it is evident that from 
0-6 years of age the differences were 
in favour of girls. This might be due 
to ei ther in born capacities or differ­
ential role expectations. 

Generally, it has been noticed 
that the mother as well as grand­
mother feed meals to the males with 

TABLE 1 

Social maturity scores (in percentage) of respondents from 0-6 years 

Aspects 01 social maturity Age in years 

0·2 2-3 3-4 4-5 5-6 
--"--

F M F M F M F M F M 

Physical development 82 80 81 79 83 86 80 88, 35 40 

Physical mobility 92 90 85 90 70 82 72 86 

Fine motor development 72 71 ~5 78 88 74 73, 65 

Social development 93 91 94 88 93 71 96 '82 _.28 24 

Language development 91 93 90 88 85 82 85' 80 18 12 

Cognitive development 66 59 80 70 72 75 74 84 22 72 

F-female, M-male. 
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their own hands, whereas they insist 
on females to eat themselves. The 
fine motor development begins to 
differ from here. The female is also 
supposed to serve food and water to 
her parents and siblings, whereas the 
males are not expected to do so. 
Domestic works are for girls and 
others for boys. 

1 

As far 'as social development is 
concerned, females ,excelled males. 
The data in Table 1 show that !;}4% 
females and 88% males at 2-3 years 
of age, 93% females and 71 % males 
at 3-4 years of age, 96'10 females and 
82% males at 4-5 years of age, and 
28% females and 24% males at 5-6 
years of age could perform same 
number of activities exhibiting social 
development of females. Males 
become more possessive than 
females. Boys do not want to share 
their things and are less co-operative. 
Females are always asked to give 
their things to others especially to 
males. The female has to sacrifice 
all the times. The outcome is attri­
buted to the formal structure of 
female oriented socialization process. 

The data in Table 1 also reveal 
that females were more developed 
in their linguistic approach. As 
the girls are less supported for 
physical development and have to 
share more responsibility of house­
hold work as well as rearing the 
siblings, their linguistic skills get 
better developed. Repucci (1971) 
documented that girls were more 
advanced than boys in all aspects of 
language such as age of onset, voca­
bulary size, etc. Saharan (1993) also 

ViJI. '25, No.4 

revealed that _ female respondents 
performed better than males in all 
sections of language comprehension 
and language expression of Reynell 
language development. Garai and 
Scheinfeld (1988) reported that 
females possessed greater verbal 
fluency than males since their infancy 
onwards. It is also found that 
girls" voice organ matures earlier 
than that of boys and results in 
earlier age of speech onset. In 
addition studies revealed that girls 
exhibited greater verbal fluency 
from the age of 12" months through­
out their high school and college 
life. 

The data also reveal that fell1sles 
were ahead of males in cognitive 
development upto 3 years, i. e. 66% 
females and 59% males at 0-1 year, 
and 80% females and 70% males at 
2-3 years of age could perform same 
number of activities. But lateran due 
to differences in environmental 
stimulation provided by parents, 
variations s~arted coming up and the 
girls lagged behind, as at 3-4 years 
of age 72% females! and 75% 
males, at 4-5 years of age 74% 
females and 84% males, and at 5-6 
years of age 22% femalles and 72% 
males could perform the same 
number of activities. This is indicative 
of discrimination and variation in 
child rearing environment provided by 
parents. Clarke (1973) also found 
that ,children who were provided 
with a greater number and variety of 
play material and activities tended 
to be cognitively advanced. More­
over, mediation of materials by the 
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mothers is more closely related to 
the infants skill with objects than 
mere exposure to.stimulating physical 
development. Hence in later sta~es 
as males are provided. with better 
envi ronment they are better in 
their cognitive development. Saini 
(1991) also supported these findings 
and reported that it is enriched 
environment which can help children 
surpass their performance. Sangwan 
(1991) a.lso revealed that personal 
and social factors have a greater 
impact on the cognitive development 
of an infant. An economically and 
socially deprived infant does not get 

enough opportunities and facilities 
for his optimum cognitive develop­
ment. 

Thus. if equal opportunities and 
similar environment are provided to 
children of both the sexes nothing 
can hinder the females to come 
ahead. The study also shows that 
nature never discriminates and over­
all development of girls and boys in 
early years is similar. But with the 
advancement in age differences start 
coming up because the girl child is 
ignored. assigned secondary roles 
and suppress~d. 
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