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GENETIC VARIABILITY, CORRELATION AND PATH
= ANALYSIS IN LINSEED

B.P.S.MALIK and S. SINGH
Department of Plant Breeding, CCS Haryana Agricultural University, Hisar - 125 004

ABSTRACT

Seventy six diverse genotypes of linseed were raised {0 measure genetic varability, correlations and

direct and indirect effects for days to flowering and maturity, plant height (cm), branches, capsules and
grain yield per piant (g), seeds per capsule, biological yield (g/ha), grain yicld per plot {g), 1000 grain
weight (g), and harvest index. High genotypic coelficient of variation for capsules per plant, grain yield
per piant and grain yield per plot indicated good scope of improvement in these traits. The environment
did not play an important role in the control of most of the traits as the heritability estimates were high

for all the traits except for branches per plant. The traits grain yield, capsules per plant, and 1000 grain
weight could be improved easily as they had high vatues of both genetic advance and heritability. Grain
yield per plot and biological yield showed highest positive correlation between them. Biological yield
emerged as the single most important trait to influence grain yield per plot directly as well as-indirectly.

Keywords : Linseed; Genetic variability, Path analysis; Correlation; Grain yeild; Biological yield.

INTRODUCTION

Breeding high yielding varieties of crops re-
quires information on the nature and mag-
nitude of variation in the available materials,
association of characters with yield and among
themselves. Path coefficient analysis measures
the direct effect of variable upon another and
permits the separation of the correlation coef-
ficient into components of direct and indirect
effects. Since information on these aspects in
linseed (Linum usitatissimum L.} is scanty, the
present investigation was undertaken to deter-
mine various genetic parameters for grain yield
and its components in 76 linseed genotypes.

MATERIAL AND) METHODS

The material of the present study consisted of
76 genotypes received from different contres of
oilseeds all over India. Thesc genotypes were

grown in a2 Randomized Block Design with
three replications during rgbi 1989-90 at
Regional Research Station, Kaul (Haryana).
Each genotype was planted in 4 rows of 4 m
length with a row to row spacing of 25 cm. The
data were recorded on ten random plants from
each plot for 11 characters viz. days to flower-
ing, days to maturity, plant height (cm),
branches per plant, capsules per plant, seeds
per capsule, biological yield {g/ha), grain yield
per plant {g), grain yield per plot{(g), 1000 grain
weight (g) and harvest index.

The plot means were subjected to stand-
ard statistical procedurcs. Heritability (broad
sense) and expected genetic gain (as percent-
age of mean) were calculated according to Bur-
ton (1952). Calculations for correlations and
path analysis were carried out as per methods
suggested by Miller e al. (1958) and Dewey
and Lu (1959).

* CCS, HAU, Regional Research Station, Kaul, Haryana.

Received for publication on Scptember 12, 1991,
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RESULTS AND DISCUSSION

The genotypes differed significantly among
themselves for all the characters. The estimates
of phenotypic coefficicnt of variation (PCV)
and genotypic cocfficient of variation (GCV)
exhibited almost similar magnitude for most of
the characters (Table 1). The maximum GCV
was recorded for capsules per plant. Next in
order were grain vicld per plant and grain vicld
per plot indicating better scope (or the genelic
improvement in these characters,

The heritability estimates were high for
all the characters except for branches per plant
and seeds per capsule for which these estimates
were low and moderale, respectively, This in-
dicates that the environment did not play an
important role in controlling mast of the char-
aclersinthe varictics. High heritability coupled
with high values of genctic advance and
genotypic as well as phenotypic coefficicnt of
variation for grain yield per plant, capsules per
plant, grain yicld per plat and 1000 grain weight

indicates that considerable improvement can
be achieved in respect of these characters by
using simple seleciion procedures. Thesc
results are in agreement with those of Rae and
Stngh {1985) and Satpathi et /. (1987). On the
conirary, high heritability estimates for days to
malurity and days to fower were associated
with very low values of genetic advance and
those of genotypic and phenotypic coefficients
of variation. Improvement for such characters
15 not easy and cfforts should be made for
increasing genetic variability in such cases.

Phenotypic and geootypic correlation
cocllicients for 11 metric trails in linsecd are
presented in Table 2. The values of genotypic
correlations were in almost all cases higher
than those of the phenotypic correlations. Such
a situation could arise due to genotype x en-
vitgnment interaction. The grain yicld per
plant showed significant positive correlation
only with capsules per plant and harvest index.
On the other hand, biological yield and grain
yicld per plot both had significant positive cor-

Table 1. Mean, range, coefficient of variation, heritability and genetic advance for eleven characters
in linseed
Character General Range GCV PCV Heritability  (enetic
mean (BS) advance
{5 of mean)
Days to flowering 843 x12 783-910 34 38 80.5 6.4
Days to maiusnity [483 = 1] 13971547 29 3.0 gl.6 57
Plant height (tm) 837 =45 6061100 127 14.3 789 232
" Branches per plant 35 205 23-60 132 230 328 15.6
Capsules per plant 485 =65  31.3-990 29.0 334 755 51.9
Seeds per tapsule 62 105 342-82 13.4 170 6.4 219
Biologicat yield {g/ha) 34 £03 1i-47 18.2 207 1.2 330
Grain yield per plant (g) 25 x02 1.3-45 286 30.9 855 544
Grrain yield per plot (g) 662.5 = 46.0 266.7-950.0 229 4.5 87.9 443
1000 grain weight (g) 9.3 =046 52-144 209 221 88.9 40.5
194 £ 15 122273 14.3 17.5 70.8 249

. Harvest index
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- relations with days to flowering and maturity,
plant height, capsules per plant and sceds per
capsule. However, the strongest positive cor-
relation was observed beiwcen these two char-
acters themselves, i.e., between biological yield
and grain yield per plot. In addition, grain yicld
per plot had positive corrclation with harvest
index. Also, a positive significant correlation of
days to flowering was found with days to
maturity and plant height. Similarly, days to
maturity was positively correlated with plant
height, capsules per plant and 1000 grain
weight. Significant positive correlations were
also observed between plant height and cap-
sules per plant, capsules per plant and
branches per plant and between capsules per
plant and. harvest index. As expccted, sig-
nificant negative correlations were found be-
tween capsules per plant and seeds per capsule
and between capsules per plant and 1000 grain
weight, indicating that simultaneous improve-
mient cannot be achieved for these traits unless
the undesirable linkages are broken by using
some breeding techniques like biparental
matings. These results, however, indicate that
improvement in grain yicld per plot can be
achicved by improving the characters like days

- 'to flowering and maturity, plant height, cap-

* sules per plant, seeds per capsule, biological
yield and harvest index. Similar results regard-
ing correlations between different traits of lin-
sced were obtained by Rao and Singh (1985)
and Satpathi et al. (1987).

However, simple correlations many
times do not give a clear picture of the associa-
tion between different traits of a crop species.
For this, one should go for path coefficient
analysis which is based on cause-effect
relationship. The direct and indirect effects of
various characters on grain yicld per plot are
given in Table 3. This table reveals that biologi-

cal yicld had highest direct effect on grain yield
per plot and the positive significant correlation
between these two trails was only due tothis
direct effect of biological yield. On the con-
trary, the positive correlation of days to flower-
ing, days to maturity, plant height, capsulcs per
plant and sceds per capsule with grain yield per
plot were not because of the direct effect of
these traits but all these traits influenced the
character gram yield per plot through the in-
direct effect of biological yield. Similarly, there
was no apparent sigmficant correlation be-
tween grain yield per plant and grain yicld per
plot but the former trait had a moderately high
direct effect on the latier character. These
results, therefore, indicate that biological yield
had highest direct and indirect ctect on grain
yicld per plot.
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GENETIC BEHAVIOUR OF YIELD AND ITS
COMPONENTS IN LiNSEED

BEENA PILLAIL P.W. KHORGADE aad MN. NARKHEDE
Department of Agricultural Botany, Punjabrao Krishi Vidyapecth, Akola 444 104, M.S.

ABSTRACT

Combining ability analysis of eight diverse cultivars of linseed (Linum usitatissimum L.} revealed that
the mean squares due 10 ged and sca were highly significant for all the characters, except for nutaber of
tillers per plant due tosca . However, the general predictability ratic indicated predominance of additive
components for days to maturity, number of tillers per plant, number of capsules per plant, seed yieid
per plant, 100 sced weight and plant height. Among parents LMH 354 and T 397 were found good
combiners fof yield and most of its attributes. The crosses RLC 4 x LMH 354 followed by LMH 354x
T 397 were found to be promising for seed yield and its components and LMH 354 x C 429 followed by

RLC 4 x Kiran for oil content.

Keywords: Diallel analysis; Combining ability, Prediciability ratio; Linseed

INTRODUCTION

The development of varieties for high seed and
oil yicld than the existing varieties is the main
aim of linseed breeding. This necessitates to
undertake a sound and appropriate breeding
programme. Since, the combining ability
analysis is useful in the selection of good
general and specific combiners (parents) used
in crossing plan to have desired end products.
The present investigation was undertaken to
assess the combining ability for seed yield, oil
content and some yield attributes through a
diallel crossing programme.

MATERIAL AND METHODS

Eight genetically diverse genotypes of linseed
(Linum usitatissinuon L.) were used to develop

a diallel set, excluding reciprocals. All these 36.

progenies (28 Fy’s and 8 parents) were grown
in a Randomized Block Design with three
replications during rabi, 1990-91 at Punjabrao
Krishi Vidyapeeth, Akola adopling all recom-

mended package of practices. Each progeny
consisted of a single row of 3.0 m length spaced
at 30 cm apart maintaining 15 cm plant to plant
distance. The observations were recorded on
five randomly selected plants per progeny in
each replication for nine characters, viz., days
to maturity, plant height (cm), number of tillers
per plant, number of capsules per plant, num-
ber of seeds per capsule, 100 seed weight (g),
oil content (%), harvest index (%) and sced
vicld per plant (g).

The data were analysed with the mean
values of five plants using standard statistical
methods. Combining ability analysis was car-
ried out using Griffings’ model I, method 2
(1956).

RESULTS AND DISCUSSION

Analysis of variance exhibited high significant
differences among genotypes (parents and
crosses) for all the characters studied. The
variances due to parents vs hybrids were also

Received for publication on April 15,1992
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highly significant for all the characters, except
days ta maturity and plant height.

The mean squares due to gencral (gea)
and specific combining ability (sca) were bighly
significant for al} the characters (Table 1), ex-
cept for sca for number of tillers per plant. This
indicated the impartance of both additive and
non-additive gene actions in expression of
these characters. However, the gencral pre-
dictability ratio {Baker, 1978) calculated on the
basis af cquivalent components of genetic

variances (0% and o’ ) revealed the
predominance of additive components of
genetic variance for days to maturity, munber
of tillers per plant, pumber of capsules per
plant, seed yield per plant, 100 seed weight and
plant height. This ratio being close to0.5 indi-
cated both additive and non-additive com-
ponents equally responsive for expression of
harvest index, number of seeds per capsule and
oil content, The predominance of additive gene
action in linseed was also reported by Kumar

and Chauhan {1980), Patil and Chopde (1982]
Singh ef al. (1983) and Khorgade ef al. (1990)
for plant height, number of tillers per plant,
number of capsules per plant, 100 seed weight
and seed yield per plant and Thakur e g,
{1987) for days to maturity. On the other hand
the importance of both additive as well as non-
additive gene actions was noticed by Badwal er
al. (1974} for number of seeds per capsule and
Bhatnagar and Mehrotra {1980} for oil con-
tent.

The estimates of gea effects (Table 2)
revealed that the short statured early maturing
parent LMH 354, besides being the best
general combiner for seed yield, also showed
highest gea effects for yield components tike
days to maturity, plant height, number of cap-
sules per plast, number of seeds per capsule
and harvest index. The parent T 397, being the
best general combiner for oil content appeared
next good combiner for yield and most of its
attributes. For W0 seed weight, AKL 14 was the
best combiner while AKL 33 was the best com-

Table 1.  Analysis of variance for combining ability in linseed
Source  d.f. Mean Squares
Daysto Plant No.of  No.of No.of 100sced Qil Harvest  Seed
maturity height  tllers/  capsules seeds/  weight  content  index yield/
{rm) plant /plant capsule  {g) {7} (T plant {g)
ga 7 528" 317 260" 20005 tsa” 0013 430" 20847 1637
sca 22 1057 337 e wmesT u2sT ooor” o™ 2" oes”
Errot Y 0.53 iz 027 11.35 0.08 Qaaal Q.07 0.06 0.02
Equivaleat components of mean squares
038 348 330 G.23 22.87 g1s 0.0013 G4L 206 .10
& 453 2.25 013 J YA 017 00008 075 226 306
Predictability ratio
257 0.93 0.76 0.78 0.7 0.64 .76 053 aus 0.77
(2 + Py

** Significant a1 1% level
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biner for number of tillers per plant. Among
the parents, Jawahar-23 proved to be the poor
general combiner for all the characters as-
sociated with the yield. The parents with high
magnitude of desirable general combining
ability may possess the favourable genes for
sced vield and its components and can give
useful segregants in early generations.

Further, high gea effects coupled with
high per se performance of the parents LMH
354 and T 397 (Table 2) for carly maturity,
number of capsules per plant, number of seeds
per capsule, oil content, harvest index and seed
vield per plant supgested that per se petfor-
mance of parents would provide an indication
of their géneral combining ability for their
mecaningful utilization in hybridization
programme.

The performance of some selected cros.
ses in related parameters are presented in
Tabie 3. The crosses RLC 4 x LMH 354 fol-
lowed by RLC 4 x C 429 were found to be the
best combinations involving high x high general
combiner parents and also exhibited high mean
performance and high heterotic potential for
number of capsules and seed yield per plant,
The cross LMH 354 x C 429 was observed to be
the best combination for oil content, followed
by RLC 4 x Kiran and LMH 354 x T 397, The
cross LMH 354 x C429 was also found to be
promising for seed vield and number of cap-
sules per plant. The extensive intermating be-
tween these crosses may be useful in fixing
maximum favourable genes, which are
desirable for creating supetior recombinant
lines for increasing seed and oil yields as well

Table 3.  Promising crosses and their performance in some related parameters
Character/crosses Mean Heterosis Useful pea effect sca effect
(%) heterosis (%) F;_—P—z_

Number of capsules/plant +
RLC 4x LMH 354 65.07 34.05" 34,08 H H 931"
RLC4xC429 63.00 28057 2982 H k 809"
LMH 354xT 397 62.20 2878 817" H H S44
LMH 354xC429 - 6027 25907 219" H H 397
O1il content (%)

LMH 354 x €429 41.63 6.06 647" H H 196"
RLC 4 x Kiran 4107 5207 5047 H A 182"
LMH 354 x T 397 40.90 3027 460" H H 066"
Kiran x T 397 40.30 281" 307" A H 074"
Seed yleld/plani (g) +
RLC4XxLMH354 336 302" a5.45" H H 038"
LMH 354 x T 397 3.29 2654" 4242” H H 0.22
'LMH 354 x C 429 317 3045 3723 H H 0.24
RLC4xT397 3.09 17.49” 377 H H 0.15

** Significant at 1% level

H and A indicate high and average general combiners, respectively
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a5 some other important yicld components in
linsced.
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INFLUENCE OF CROP AGE AND WEATHER FACTORS ON

THE INCIDENCE OF APHID ON SAFFLOWER"

A.K. AWASTHI and R.K. AGRAWAL
Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur (M.P.) 482 004,

ABSTRACT

Iiffects of crop age and meteorological factors on the incidence of aphid (Ureleucon compositae
Theobald) on salflower (Cartharmus tinetorius 1.) variety Jawahar safflower-1’ were studied during rabi
scasons of 1988-89 and 1989.90, Simple correlation studies to evaluaie the instantaneous effects of the
melcorotogical vaniables revealed that, of the several weather factors considered, the temperature and
relative humidity were negatively and positively correlated with aphid incidence, respectively. However,
less rainfall (1.30 - 21.90mm.) with moderate temperature {13.61- 19.59°C.), relative humidity (55.78-
75.49%), low wind speed (1.35-3.91 km/hr) and sunshine (1.81-9.67 hr/day) appeared to be conducive
for the rapid multiplication of the pest. Polynomial regression studics showed that besides meteorologi-
cal, the other ecological {actor i.e. crop age has shown sigaificant relationship with the aphid incidence.
Vegetative growth stage of the crop with maximum succulancy in the emerging shoots and leaves found
1o be most preferred by aphid. The studies inferred that the crop age followed by weather factors in the

preceding periods had a stronger influence on pest incidence.

Keywords: Carthamus tinctorius; Crop age; Aphid; Weather factors

INTRODUCTION

Aphid (Uroleucon compositae Theobald) is a
serious pest of salllower (Carthamus tnclorius
L.) throughout India and causing yield loss up
to 72 per cenl (Basavana Goud, 1979). The
nymphs and adults suck the cell sap from all
green parls ol the plant, duc Lo which there is
drastic reduction in the crop vield. Attempts
have been therefore made to examine effects of
crop age and weather factors on occurrence
and the intensity of pest.

MATERIAL AND METHODS

Safllower varicty ‘Jawahar Safflower-1 was
sown on October 23, 1988 and November 2,
1989 in a plot of 20 x 20 m” arca at the Agricul-
tural Universily Research Farm, Jabalpur. The
population of nymphs, apterous and alate

aduits of aphid was counted at weekly intervals
from the start of the pest appearence till the
harvest of the crop. The pest population was
recorded on four twigs including central shoot
of 10 ¢cmt length per plant on 20 random plants
of central rows, Weekly metcorological data on
temperature, relative humidity, rainfall, sun-
shine hours and wind velocity were recorded
for all the wecks for two crop scasons and are
depicted in figures 1 and 2, respectively.

To study the inflvence of crop age and
abiotic (mcteorological) factors on pest in-
cidence two approaches were followed, In one
case graphical super-imposition technique was
employced while in the other simple correla-
tions were worked out betwecn pest incidence
and meteorological factors for the same
period. The polynomial regression between the

* Part of the Ph.D thesis submitted to INKVYV, Jabalpur, M.P.
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weeks after sowing i.¢. crop age and the aphid
population was also calculated as per proce-
dure laid down by Snedecor and Cochran

(1967).
RESULTS AND DISCUSSION

The relationship betwe¢en crop age,
meteorological parameters viz. temperature,
relative humidity, rainfall, sunshine hours,
wind velocity and incidence of aphid on saf-
flower during 1988-90 are presented as
detailed below.

The initial aphid incidence was ob-
scrved in 3rd week of December which coin-
cided with the 8-9 weeks after sowing at the
initial stage of crop growth. The meteorologi-
cal conditions viz, the average temperature
(14.86-19.32°C), under the influence of
moderate level of humidity (56.85-75.49%),
sunshine (4.81-8.28 hr/day) and low wind speed
(1.35-3.18 km/hr) proved conducive for the ap-
pearence of the pest. The population con-
tinued to build up and attained peak (163.07
aphids/plant) during 3rd to 4th week of January
when the crop was 13 weeks old. The weather
conditions prevailed during this period were
21.65- 29.28°C, maximum; 4.60-12.05°C, mini-
mum and 13.61-19.59°C average temperature
under the influence of 81.42-91.57% morning,
26.85-61.42% evening and 55.78-75.49%
average relative humidity; 1.35-3.81 knv/hr of
wind speed and 4.81-9.67 hr/day of sun shine
and less rainfall of 1.30-21.90 mm were ap-
peared to be conducive for the rapid multi-
plication of the pest. The population started
declining 14th week after sowing onwards,
gradually during 1988- 89, due to constant
decrease in humidity, but sharply during 1989-
90 duc to sudden fall in relative humidity, rise
in temperature and increase in wind velocity
with increase in crop age. Present findings

showed that rainfall has positive impact on
aphid incidence in the begining of the in-
cidence as less rainfall (4.30 mm) during 10-11
weeks in 1988-89 and again (23.20 mm) during
8-9 weeks after sowing in 1989-90 provided
congenial environment for aphid multiplica-
tion, and higher incidence. While it showed a
negative impact on aphid population during
the later part of pest incidence asrainfall (37.90
mm) during 15th week in 1989-90 helped to
decline the already low population from 144.65
to72.55 aphids/plant, The population uitimate-
ly disappeared during 25th and 23rd week after
sowing i.c. at the maturity stage of the crop
during 1988-89 and 1989-90, respectively.

The correlation studies between the
aphid incidence and meteorological variabies
(Table 1) however failed to show a consistantly
significant picture of the several weather fac-
tors considered, the temperature and relative
humidity appeared to be the most critical. The
incidence of aphid was negatively associated
with temperature. Out of the two humidity van-
ables considered, the morning relative
humidity had a positive association with
population of aphid. The evening relative
humidity had a non-significant correlation with
aphid population. The effect of sunshine on
aphid incidence was not found to be not as-
sociated, while the wind velocity was negatively
correlated with aphid incidence during 1989-
9.

These results show that there were in-
dications of some instantaneous effect of
weather variables on the incidence of aphid.
The significant correlation coefficients have
values ranged from 31.40% to 58.40% (per-
centage r? ), hence it cannot be said firmly that
there exists any relationship between aphid
population and meteorological variables,
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during first week of December. The findings
regarding peak period of activity of the pest
agree with those of Bindra et al, (1964), but not
with Rathore (1983), who reported peak den-
sity during mid-march.

The meteorological conditions which
were found conducive for aphid multiplication
under Jabalpur condition in the present studies
arc in wgregment wilh those of Manjrekar
(1972); Hodck ef @f. (1972) and Behura (1979).
The negative correlation of temperature and
positive corrclation of humidity with pest in-
cidence are also in close agreement with the
findings of Upudhyay et al. (1981). However,
Rathore (1983) found stightly higher tempera-
ture, maximum 33.80°C; minimum 15.30°C and
lower level of humidity 44.20%, lavourable for
aphid multiplication, The present findings
revealed that rainfull has positive impact on
aphid incidence in the begining while negative
impact during the later part of aphid incidence.
Although, Brondbent (1953) and Dunn and
Wreight (1955) also reported that rains dis-
lodges aphids and reduce the population. The
findings regarding the significant correlation of
aphid incidence with crop age are supported
by the views of Dunn and Wright (1955), Atwal
and Scthi (1963) and Hughes {1963).
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VARIABILITY AND CORRELATION IN LINSEED

S.K.VARSHNEYI, I N.SAH and O.NSINGH
Depariment of Plant Breeding, Tirhut College of Agriculture, Dholi (Muzaffarpur) Bihar.

ABSTRACT

Thirty six vazicties of linsced were evaluated for variabillty and relative association among yield and it
attributes. Wide range with high genetic variabllity was obscrved lor titlers, number of capsules and
branches plant’, Seed yield was positively associated with these characters, Improvement In sesd yicld

could be made through selection for these traits,
Keywends: Linsced; Variability; Corrélation.
INTRODUCTION

Linseed (Linum usitatissimum L.) is an impor-
tant rabi oilsced crop for Bihar State. For
augmenting the production of linseed, there is
a need td develop high yielding genotypes.
Selection of desirable genotypes from the
population depends upon the extent of
variability for various characters. The
phenotypic variation in quantitative characters
includes the genotypic, environmental and
their interaction. But it is only the genotypic
variability in which a breeder is primarily inter-
ested for selection. The yield is very important
and a complex character for which direct selec-
tipn is not much effective. A knowledge of
direction and magnitude of association of dif-
ferent characters is of great value in identifying
the high yiclding genotypes.

MATERIAL AND METHODS

A collection of thirty six varicties/lines of lin-
sced from different agroclimatic zones of the
cou?try were evaluated in Randomized Block
Design with two teplications in 3-rowed plots
of S.meter length with 25 em spacing during
Rabi 198:1-85. Observations were recorded on
Plant height (cm), number of tillérs plant”?,

——

number of branches plant™, capsules plant“.
number of seeds capsule”! and seed yield per
plant (g) using § randomly chosen plants from
each plot, Days to 75% maturity was recorded
on plot basis. Coefficients of variability at
phenotypic, genotypic and eavironmental
levels were calculated following Pansé and
Sukhatme (1978). Correlation coefficients
were worked out according to Al Jibouri et al .
(1958)

RESULTS AND DISCUSSION

The analysis of variance indicated significant
differences among varictics for characters viz,
number of tillers plunt'l. number of capsulcs
plant? and yield plant™, The cstimates of
mean, range, critical difference and coeffi-
cients of variabilities are presented in Table 1,
A wide range was observed for all characters

under study, the highest being in tillers plant™
(2.7-7.3) followed by capsulcs plant! (30.95-
76.00), branches plant’? (15,30-30.10) and yicld
plant™ {2.80-4.50). Considerable amount of ex-
ploitable genctic variability vas observed for
tillers plant! (17.49), capsules piant” (17.49)
and branches plant” (10,79). Comparatively
high genotypic and phenotypic variability with

1. Department of Seed Technology, Tirhut College of Agriculture, Dholi, Bihar.

Received for publication on March 16, 1992,
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EFFECT OF CROPPING SYSTEM, IRRIGATION SCHEDULE
AND NITROGEN LEVELS ON MUSTARD (Brassica juncea L.)*

N.S.YADAYV, RLRAJPUT, § S TOMAR, O.P.VERMA and D.SINGH
JNKVV, Zonal Agricultural Research Station, PB No. 14, AB Road, Morena 476 001 (M.P)

ABSTRACT

The experiment was condutied during rabi seasons of 1985-86 and 1986-87 on sandy loam soil &t
INKVV, Zonal Agricultural Research Station, Morena (M.P.) 10 study the effect of different cropping
systems, irrigation schedules and nitrogen levels on yield and yield attributes of mustard (Var. Pusa
bold). Results showed that the maxinium seed yield, growth and yield attributing characters were
recorded in fatiow-mustard sysiem, one irrigation at pre-flowering stage (PE) and at 100 kg N/ha,

Keywords - Mustard; Croppingsystem; Irrigation; Nitrogen lovels; Yictd.

INTRODUCTION

- Mustard (Brassica juncea L.) ctop is grown
under monocropping system in the Chambal
command area. Nearly 2 lakh hectares of land
is kept fallow in kharif followed by mustard in
rabi, resulting in low cropping intensity and
productivity. Therefore, to replace this tradi-
tional practice and to increast the cropping
intensity as well as profit per unit arca, experi-
ments were conducted to study the effect of
cropping system, irrigation schedules and
nitrogen levels on yield and yicld attributes of
mustard in Chambal command arcaof Madhya
Pradesh.

MATERIAL AND METIIODS

A field experiment was conducted at INKVY,
Zonal Agricultural Research Stalios, Morena
during rabi scasons of 1985-86 and 1986-87.
The experiment was laid out in asplit-split plot
design with four replications. The three crop-
ping systems (fallow-mustard, urid- mustard
and bajra-mustard) were kept as main plots;
four irrigation schedules (no irrigation; irriga-

tion at pre-flowering, irrigation at siliqua
development, and irrigation at pre-flowering
+ siliqua development stage) as sub plots and
three nitrogen levels (0, 50 and 100 kg/ha) as
sub-sub plots. The soil was sandy loam having
188 kg/ha available N, 17 kg/ha available P20s
and 312 kg/ha available K20. The fertilizers
were applied at sowing (35kg P20s/ha as single
super phosphate, 20 kg K20 /ha as muriate of
potash and nitrogen as ammonium sulphate as
per treatments). The crop was sown on 27th
October and 9th November during 1985-86 and
1986-87 respectively. In the first year, 67.2 mm
rainfall was received with 12.2 mm rainfall
around 60 DAS and 36.0 mm rainfall around 95
DAS, whereas in the second year, 332 mm
rainfall was received with 349 mm rainfall
around 62 DAS.

RESULTS AND DISCUSSION

Effect of cropping system

Significantly higher sced yield of mustard was
obtained in fallow-mustard as compared to
urid-mustard and bajra-mustard (Table 2). On

* Part of the Ph.D. thesis submitted by the senior author to the Jiwaji University, Gwalior (MP).

. Received for publication on November 1, 1992.
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an average, fallow-mustard produced 21.1 and
67.2 per cent more seed yield of mustard over
urid-mustard and bajra- mustard respectively.
Similarly urid-mustard produced 38.1 per cent
more seed yield of mustard over bajra-mus-
tard. Similar trend was observed in respect of
all the growth and yield attributing characters
except 1000 seed weight in 1985-86 where fal-
low-mustard was at par with urid-mustard.

Effect of imgation schedules

Mustard yield under one irrigation at pre-
flowering stage (PF) was at par with two irriga-
tions at pre-flowering and siliqua development
(PF + SD) but significantly superior over no
irrigation and irrigation at siliqua development
(SD) during 1985-86. In 1986-87 irrigation at
pre-flowering produced significantly higher
seed yield of mustard over rest of the irrigation
schedules except no irrigation which was due
to the fact that substantial rainfall was received
during flowering and pod initiation stage. The
data further revealed that irrigation at PF was
significantly superior over no irrigation, irriga-
tion at SD and PF +SD in respect of all the
yield attributes except number of siliqua/plant
which was at par with irrigation at PF + SD in
1985-86 (Table 2}. The biomass per plant, plant
height and number of branches/plant was sig-
nificantly superior when two irrigations were
applied at PF + SD over all the other irrigation
treatments during both the years. The probable
reason, for higher yield with irrigation at PF as
compared to irrigation at PF + SD maybe due
tothe fact that the vegetative growth is retarted
by moderate stress but sugar is still available in
good quantity for siliqua and seed develop-
ment resulting in better yield and attributes,
while in case of irrigation at PF + SD abundant

moisture at siliqua development promote
vegetative growth resulting in poor siliqua and
seed development. Singh (1968) and Rana et al,
(1991), reported similar results.

A perusal of data (Table 1 & 2) indicates
that the seed yield of mustard significantly in-
crcased with the increasing levels of nitrogen
from 0 to 50 and 50 to 100 kg/ha during both
the years. On an average, the increase in seed
yield over control was 71.4 % with 100 kg N and
4.7 % with 50 kg N. The yield increasc was
18.4% over 50 kg N with 100 kg N, Similar trend
was recorded in respect of growth and yield
attributes viz.,, plant height, branches/plant,
biomass/plant, siliqua/plant, seeds/siliqua and
test weight during both the years. The probable
rcason may be that increasing levels of N
resulted in greater accumulation of car-
bohydrate, proteins and their translocation to
the productive organs which, in turn, improved
all the growth and yield attributing characters
and yield. These findings arc in agreement with
the findings of Singh (1988) and Rana ef al.
(1991),
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