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Eifect of daie of scwing on yield and yield attributing
characters of taramira

P. L. Maliwal, R. P. Jangir, and 5. L. Sharma
Dapartment of Agronomy, SKN College of Agriculture, Jobner, Rajasthan, [ndia

ABSTRACT

An experiment was conducted with taramira fcr three years {1580-82) at Jobner (Rajasthan)
to study the effect of sowing dates on taramira varieties. October 10, sowing resulted in the
highest vield of 1060.67 kg/ha. Among the ancillary characters of taramira, test weight {1000 grains
weight), pods per plant and plant keight were significantly higher when the crop was sown on
September 25, which was ciosely followed by Qctober 10. Days to maturity was also highest in
September 25 sown crop but the plant pepulation was lowest in this date and ultfmately resulted
lower vield as compared to Qctober 10,

Among the varieties T27 gave significantly higher yield over RTM-1 and RTM-2. Seeds/
pod, plant height and davs to maiurity were also significantly higher in variety T27 over RTM-1
and RTM-2. However, seeds/pod differed significantly only during the year 1980-81 and B1-82.

Nevertheless, plant stand, test weight and pods per plant did not differ significantly among the
varieties.

Key words : Taramira, fruca sative; Date of sowing
INTRODUCTION

Taramira (Erucs sativa Mill.) is a most neglected crop of rapeseed and
mustard group of winter oilseeds. It is always choosen for a piece of land,
where only few dry land crops can te grown successfully. This crep is especial-
ly suitable for area with meagre or no irricaticn facilities teczuie of efficient
root system to extract moisture from lower <coil horizons (Singh end Sharma,
1976). The crop has almost been neglected by the agricultural scientists and
practically no work has been done 10 date on this important crop. Usually,
sowing of this crap is done any time from the month of September to December
depending on the rains or conserve moisture present in the seoil. Due to lack
of knowledge about the adequate sowing time, the farmers can not reap the
required yield of the crop. Therefore, the present investigaticn has teen under-
taken to study the effect of planting dates on different varieties of taramira.

Received for publication on October 28, 1983
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MATERIALS AND METHODS

Field experiment was conducted atthe Agronomy farm, College of
Agriculture, Jobner (Rajasthan) for three successive winter seasons of 1980-81,
1981-82 and 1982-83. The soil of the experimental plot was sandy loam in
texture having adequate drainage with low water holding capacity, The soil of
the experimental field was alkaline and organic carbon was 0.16% to 0.26%,. The
soil was very low in N content (0.2 to 0.3%), low in available P,0, (0.003 to
0.0059%) and medium in K,0 (0.20 to 0.35%) content. The treatments consisted
of six dates of sowing viz., September 25 (D, ), October 10 (D,), October 25 (D),
November 9 (D), November 24 (D;), and December 9 (D;)} and threz varieties
viz.,, RTM-1, RTM-2 and T-27. The experiment was laid out in split plot design
with dates of sowing in main plot and varieties in subplots, replicated four times.
A common dose of 30 kg N and 20 Kg P;0O; par hactare was drilled at the time
of sowing. A net plot size of 5m x 3 m was kept accommodating 10 rows spaced
30 cm apart with an intra row spacing of 10 cm. In addition to pre-sowing
irrigation one or two life saving irrigations were applied at the critical stages
of the crop.

REZULTS AND DISCUSSION
Sowing dates :

A perusal of the data in Table 2 reveals that the dates of sowing has
significant effect on the seed yield of taramira during all the three subsequent
years. The highest grain yield (1060.67 kg'/ha) has been observed in
D, date of sowing treatment which was closely followed by D, and D, dates of
sowing where the mean yleld was observed to be 927.74 kg/ha and 888.57 kg/ha
respectively. Though the significant higher vield was observed under I, date
of sowing treatment over D; and D, dates in the year 1981-82, the yield did
not vary significantly in the years 1980-81 and 1982-83. The higher yield in D,
date of sowing compared to D, date of sowing was due to mare number of
surviving plants present {Table 2). In D, date of sowing seedlings could not
survive due to high tenpzraturz and high rate of evapotranspiration
in the month of September (Table 1). The vyield reduction in D, date of
sowing due to low plant population in the year 1980-81 and 1982-83 might
have been compensated due to more number of pods per plant and seeds per pod
in D, date of sowing as compared to D, date, whereas during 1981-82 the
yield could not be compensated to the same level and ultimately resulted into
lower yield. Higher yield obtained in early sowings (D; and D;) compared
to late sowing dates might be due to the fact that the crop gets sufficient time for
its growth under suitable climatic condition in comparison to late sowing.
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Table 1 : Mean monthly weather data prevailing during growing seasons

1980-81 1981-82
Month Max. Min. Total Ewvapora- Sun Max. Min. Total
Temp. Temp. Rain tion from shine Temp. Temp. Rain
’C) ey fall U5, Pan hrs/day ('C) ('C) fall
(mm) (mm/day) (mm.)
September 35.22 1742 6.50 6.20 © 982 3450 2309 9180
October 34.20 14.05 Nil 5.06 932 3581 16.10 Nil
November 28.20 #* Nil 3.30 920 2749 9.97 2550
December 22.67 * 4.55 2.30 7.08 2354 570 Nil
January 21.12 * 1.44 2.40 8.06 2099 7.50 3140
February 26.50 * Nil 4,22 8.00 2221 888 1510
March 29.22 * 2.05 5.65 8.00 27.24 11.21 21.70
April 38.20 20.45 Nil 10.00 9.84 3577 18.71 42.70
Table 1 {Contd,)
1981-82 1982-83
Evaporation Sun _KJ‘Iax Min Total Evaporation Sun
from U. S, shine Temp. Temp. Rain from U. S. shine
Pan {hrs/day) (°C) {°C) fall Pan hrs/day
(mm/day) (mm) (mm/day)
5.60 8.88 34.60 18.10 15.90 6.20 9.50
3.10 9.84 34.10 17.90 25.00 4.00 9.20
2.80 4.33 27.20 12.50 5.70 3.10 7.10
4.50 9.10 23.70 6.40 7.40 2.30 8.50
2.10 7.69 21.80 4.10 0.80 2.20 8.40
3.30 6.83 2310 590 3.40 2.90 8.80
5.20 7.90 29.40 10.60 Nii 5.80 8.90
* 9.09 # * * * *

¥

Data not available
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Table 2: S224 yield, days to maturity and plant stand of taramira as influenced
by different varieties and dates of sowing

Treatment Seed yield (kg/ha)

1980-81 1981-82 1982-83 Mean

Date of sowing

D, 1006.41 993.87 782.87 927.74
D, 1006.62 128951 785.87 1060.67
D, 895.09 1001.71 768.92 888.57
D, 730.13 °67.26 643.03 780.14
D, 574.36 800.59 480.85 618.60
D, 286.11 47224 278.86 345.74
SEm = 45.32 6B.529 11.67 —
CD 5% 136.15 206.523 35.17 —
CV (%) 20.93 25.32 6.48 —_
Varieties

RTM-1 725.96 834.76 594 44 718.39
RTM-2 736.96 953.93 616.27 769.05
T-27 ' 786.43 1023.93 669.47 823.28
SEM 3 17.11 22,722 11.32 —
Ch 59 47.25 65.211 31.39 —
CV{(%) 11.18 11.870 8.09 —

~ NS = Non-significant.



Maliwal e &/ : Date of sowing of Taramira

Table 2 : {(Contd.))

Days to maturity Plant stand (,000/ha)
1980-81 1981.82 1982-83 Mean 1980-81 1981-82 1982-83 M‘Q‘;}“

——

154.42 156.58 157.91 156.30 270.7 294.95 285.66 283_77
150.42 150.42 15291 151.25 357.3 329.73 289.94 325 g5
148.42 148,25 148.83 148,50 3411 325.68 306.27 324 .35
142.67 142.42 143.00 142.69 3468 325.18 306.44 326, 4
137.83 137.33 13¢.91 137.35 349.5 32990 289.83 323.07
(2942 129.92 130.75 130.03 3457 327.62 294.33 322 5¢

0.92 0.60 0.90 —_ 11.5 343 - 7.50 _
2.76 1.81 2.60 — 34.6 10.34 NS —_
2.21 1.45 2.15 — 10.9 3.69 8.75

141.58 142.17 143.00 142.75 337.6 31848 294,19 316,75
141.87 141.96 143.16 142.33 330.7  323.37 302,80 318,95
148.12 148,33 149.00 148.48 337.1 32468  293.74 318_54

0.51 0.48 0.50 -— 4.28 2,37 3.90 _—
1.56 1.38 1.37 - NS NS NS —~
77 164 173 — 6.26 3.61 6.43

NS = Non-significant
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Effect of date of sowing and varieties on ancillary characters of

Table 3 :
taramira
Treat- Test weight Pods/plant Seeds/pod
ment
80-81 81-B2 B82-83 Mean B80-81 81-82 82-83 Mean RBO0-81

Date of sowing
D, 355 381 409 382 2349 24855 13521 206.22 1394
D, 360 392 366 373 1588 237.38 12935 175.18 13,10
D, 3.20 378 342 347 1345 21845 9885 150.60 17.05
D, 3.15 3,70 3.32 339 1032 22368 64.03 13030 1757
D, 335 376 326 346 1021 12848 4200 9086 18,65
D, 359 359 316 345 67.1 103.30 4173 7071 18.27
SEm =+ 0.05 10.14 0.13 — 5.69 11.78  2.04 — 0.70
CD 59% 0.24 NS 038 — 17.10 3551 613 — 2.11
CV (%) 8.22 1330 885 — 1478 21.12 829 — 14.85
Varieties
RTM-1 3.50 386 357 3.64 1133 19522 84,65 131.09 1622
RTM-2 3.45 367 339 350 1433 16567 84.31 14109 1581
T-27 3.27 375 350 351 1436 189,12 8662 139.78 17.29

SEm= 0053 0064 006 — 3.15 7.72  2.04 — 0.47

CD 59 0.146 NS NS ~— B.70 NS NS — NS

CV (%) 7.600 8340 1650 — 11.58 19.57 1177 — 14.13

NS = Non-significant.
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Table 3 : (Contd.)

Seeds/pod Plant height in cm Primary bfanches/plant

81-82 82-83 Mean B0-81 81-82 82-83 Mean B80-81 81-82 B2-83 Mean

16,88 1501 1528 103.90 12393 101.31 10971 7.56 1000 7.30 829
18.15 1282 14.69 102.10 11439 94,55 103.68 7.30 908 743 7.94
17.25 1386 1605 97.60 116.20 8858 100.79 648 992 691 7.77
19.24 1517 17.33 88.10 111.91 8178 9393 5.68 9.78 655 7.34
1548 14.70 1629 7480 9376 5823 7560 652 B.05 532 663
15.75 1450 16.17 5640 8168 4958 6255 538 6.85 514 579

0.63 050 — 261 287 3.99 — 030 068 030 —
1.0 153 — 783 866 1197 — 090 205 091 —
12,78 1227 — 1036 9.31 17.50 — 1530 26.24 1661 —

1678 13.24 15.41 79.80 97.27 69,73 82.00 6,62 9.22 6.63 749
17.25 14.16 1574 8220 10542 7970 89.11 662 9.07 635 7.35
17.33 1562 16.75 100.30 11824  B7.59 102.04 6.32 856 6.34 707

044 037 — 1.05 3.03 183 - 018 011 020 —
NS 1,03 — 2.91 B.98 505 — NS 034 NS —
1270 13.04 — 5.92 7.98 1140 — 1389 6.29 16.61 —
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Journal of Oitsecds Res? D, reduced the seed yield
s yie
Nevertheless, the late dates of sowing i.e. D, Ps ao be 345.74 kgfha in D,
drastically. The lowest yield was recorded ) in yield over D, treatment.
treaiment, which comes out 1o about 679 reducuoof Rai et _5‘/' (1981) on mustard
These results corroborate with the reported wof nd on taria and mustard at Lu-~
and experiments conducted on toria at Pantnaga? v 4 Nol'd‘?S‘Q‘_iﬁfd (1978) also re-
dhiana (Anon., 1981-82). Similarly Tordoric (1975) early sowing. The reducn.on
ported that seed yields of winter rape were highest ed to the shorter growth period
in the yield in D, date of sowing was mainly attrib (aken by the crop o mature,
at the disposal of the late sown crop as the 1imé mber of pods per plant and
decreased with delay in sowing (Table 2). The n‘rl ield seems “‘:‘ haye been
test weight which ultimately constituted the gr?‘”uenced by planting time.
affected by the growth period which, inturn, was i ity (156.90), oumber
o matd = .‘ ’
The maximum plant height {109.71 c¢m), day® and test jweight (3-82 g)
of pods/plant {206.22), primary branches/plant (B‘Szw fottowed by Dz‘ {Table 2
were recorded in D, date of sowing which were € o Do shth_ed d?creasxng trend
and 3). Thereafter, subsequent dates D, D, D5 2 reduction in these Qro‘f‘”h
in these growth and yield attributing characters. the shorter growth period
and yield attributing characters was mainly du€ jow temperature aﬂfi l_f’-‘-“s
at the disposal of the late sown c<rop combined wi 2is0 showed almost similar
bright sun shine hours (Table 1}. The seed yiel oW at D; and D, ?iates tffok
trend as the yield atiributing characters. The cro? i (hat the longer time ?erlod
the maximum time period for maturity suggesti®®  or of pods/.plam, primary
taken contributes in maximum plant/height, n“":eased crop yield,

; ; : 3 i
branches/plant and test weight, finally resulting rable 3) the grain yield

Looking to the vyield attributing characte’® than that of D, date. But

observed in D, date of sowing were expected be(;efe pumber of surviving plants
the yield was higher in D, date of sowing due to!ﬂ"'ar ind the seedlings could not
per hectare in D, date of sowing. In D, dateof sO¥ h of September (Tab]e_l].
survive due to the high temperature present in the mO™" gifferent datesof sowing
Seeds per pod were also affected significantiy du€

but no definite trend was observed.

Varietjes nificert ditference in the

ic -
Data in Table 2 reveals that varieties showed * over RTM 1 and RTM.2.
case in yield off T27 were

seed yield, T27 gave significantly higher seed yiel - o !
The average of three years yield data indicated that ' "5 varieties respectively.

T
104,89 kg/ha and 54.23 kg/ha over RTM-1 and R of variety T27 was

ity
ut? Table 2 and 3
Seeds/pod, height of plant and [days to M2 -2 an ).
eeds/p S e [days T Che vear 1980.81

recorded significantly higher over RTM-1 and Juring
However, seeds per pod did not differ signiﬁcantw
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and 1581-87. Evidently these characterg attributed to some increase in seed
vield of T27 gyer RTM-iJand RTM-2. Nevertheless, plant stand, test weight and
pods/plant did not differ significantly amongst these varietles,
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Studies on the incidence of pests on groundnut
in different intercrops

P. Sivasubramanian and G. A. Palanisamy
Agricultural Research Station, Tamil Nadu Agricultural University
Aliyarnagar-642 101, India

ABSTRACT

Incidence of different groundnut pests in various intercrops, was studied during Kharif '81
and Surnmer ‘82, at Aliyarnagar. During Kharif ‘81, significantly less infestation of jassids, thrips
and leafminer was observed in the cropping system of groundnut grown with cowpea. In the
pure crop of groundnut, maximum inciderice of jassids and thrips were recorded (3.12 and 9.8/plant

respectively}, while blackgram -4 groundnut cropping system showed maximum incidence of
lealminer (11.68/plant).

During 1982 Summer also the treatment differences were significant for jassids, thrips and
leafminer. Asin the previous season, cowpea -}. groundnut croppinglsystem registered significantly

less incidence of |assids, thrips and leafminer (3.96, 6.52 and 9.20/plant respectively) than
other systems.

The study has clearly brought out the benefits of growing cowpea 4 groundnut cropping
system for minimising jassids, thrips and leafminer on groundnut.

Key words © Arachis hypogaea L. Intercrops; Pulses; Pest incidence
INTORCDUCTION

In groundnut various insect pests cause heavy loss in yield. Among them,
thrips, jassids and leafminer are ceneidered as the major limiting factors in the
production of groundnut. The losses caused by insect pests are higher in Southern
India than in Central or Northern ( Amin, 1583}, Information on the influence
of intercropping on the incidence of the atove pests is lacking and with this view
a study was conducted during Kharif 81 and Summer '82 at Agricultural
Research Station, Aliyvarnagar, in Pollachi Taluk of Coimbatore district.

MATERIALS AND METHODS

The trials were conducted with the groundnut variety POL.2 which is the
loca lly adapted strain. The experiment was laid in randomised block design

Received for publication on October 29, 1983
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replicated five times. The plot size adopted was 5m x 5m. The treatments consisted
of growing cowpea (Co. 3) after every three rows, blackgrem (Co. 3) after every
threerows and redgram (Co. 1) after every six rows of groundnut. The Kharif
'B1 experiment was sown on July 3, 1981 and Summer '82 trial January 7, 1982,

Observations on the incidence of thrips, jassids and leafminer were made
by recording the counts of the insects in five randomly selected plants in each
replication. The counts were taken from 30th day after sowing at an interval of
ten days. Thus a total of five observations were recorded during the crop growth
period. Insects were counted on three terminal compound leaves for jassids
and thrips. For leafminer, the total number of larvae per plant was
recorded. The entire experimental crop was raised in pesticide free zone and
final plot yield was recorded. The data on iassids, thrips, and leafminer were
subjected to square root transformation and analysed both for individuai
seasons as well as pooled over seasons.

RESULTS AND DISCUSSION

The results of both the seasons are presenied in Table 1. For Kharif
and Summer the treatment differences were significant for the occurrence of all

Table 1 : Mean incidence of pests in individual seasons

Jassids Thrips Leaiminer

S.
No. Treatment

Season  Season Season  Season Season  Season
i i1 i {1 I I

Kharif Summer Kharif Summer Kharif Summer

1. Groundnut + 292 564 844 1268 114 110
redgram (1.49)  (2.35)  (2.90)  (3.56)  (3.37)  (3.31)

2. Groundnut-+ 217 448 684 6.88 11.68  13.48
blackgram (1.47)  {211)  (2.61) (2620 (3.41) (3.67)

3. Groundnut+ 196 39 576 6.52 840  9.20
cowpea (139)  (199) (2.34) (254)  (289) (3.10)

4, Groundnut 312 4.08 980 11.08 10.62 11.0
(L74)  (201)  (313)  (3.33)  (3.23) (3.20)

SE = ©(0.04) (0.12) 008 081 011 0.14

CD 5% (010 {036 025 025 034 043
vy, 326 801 401 345 464 €06

Figures in parentheses are transformed values.
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the pests. Jassids and thrips were high in groundnut grown with redgram,
whereas leafminer was high in groundnut intercropped with blackgram .Low
incidence of all the pests was recorded in groundnut cowpea system.

The results of the pooled analysis over two seasons are presented in
Table 2. Significant seasonal differnce for the incidence of thrips and jassids was
observed while for leafminer there was no signilicant dilference in the
occurrence. In the present study the incidence of fassids and thrips was lower
in Kharif compared to Summer. This is in accordance with Logiswaran (1982)

Table 2. Pooled analysis of variance over season.

‘ Pod yield
Source DF R Me.‘?ﬂ__,_ . mee /
plot
[m_:ide.nce of Thrips Lgaf~ Grass- (ka.)
jassids miner hopper
Seasons 1 3.4192%* 0.7183%* 00508 7.6125% (0.2205%
Treatments 3 0.1062 0.6992%% (,6118%% £,5043%% (.7699%*
SXT 3 0.1643% 0.1860%% 0.,0567 7.8731%% 0.1345
Error 24 0.3715 0.0328 0.0793 0.0866 0.1476
*  Significant at 5% level

*%  Significant at 1% level

who reported that thrips population is more in dry weather and decreases
after rains. Amin (1983) reported that the peak of thrips population
{Frankiiniefla schuitzer) occurs in August-September and January-February. In
the present study, though significant difference was observed for the occurrence
of thrips between seasons, the population was high in both the seasons. Amin
(1983} also reporied that populations of jassids were low from November to
March, negligible from April to June and highest in August and September,
In the present study the populations of jassids were high in both the seasons.
Logiswaran et &/ {1982 ohserved that a decrease in maximum and minimum
temperature will result in increased infestation. In the present study
irrespective of low temperature in Kharif and high temperature in Summer,
there was no significant difference between seasons. Thisis in accordance
with Rao et a/ (1962) who stated that the pest caused severe damage in both
the seasons in Kurnool district of Andhra Pradesh. Nair {1975) also observed
that the rainfed groundnuts suffered maximum in July to August and the
irrigated groundnuts in February to March in South India.
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In the different intercrops studied, there was significant differences for
the occurrence of leafminer and thrips. In the intercrop of groundnut+
redgram and groundnut-blackgram, higher incidence of the above two pests was
observed in the main crop whereas it was lower in groundnut -+ cowpea system.
This may be due to increased activity of natural enemy in diverse stands,
Marcovitch (1935) reported that the low population of strawberry leafroller
Ancylis romptana fragatiee and the oriental fruit moth, Gradolitzs melesta
was observed in peaches intercropped with strawberries compared with sole crops
of peach, because the system encouraged their parasitoids.

In the interaction between season and treatment there was significant
difference for the incidence of jassids, thrips and grasshopper.
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An analysis of association of components of yield
in taramira (Eruca sativa Linn)

I. . Yadav and T. P. Yadava™
Haryana Agricultural University, Regional Research Station, Bawal. India

ABSTRACT

Taramira (Eruca sativa Linn) is an important cilseed crop which can be grown successfully
under drought conditions and marginal lands requiring low inputs. Correlation coefficient and path
coefficient analysis were worked outin 30 genotypes of taramira. The variability among the
genotypes was large for all the characters studied. Seed vyield exhibited significant positive
correlation with the siliquae per main shoot, siliquae per plant, seeds per siliqua and primary
branches per plant. Path analysis revealed that 1000 seed weight had maximum direct effects on
seed yield but its utility is doubtful because its negative indirect effects through other vyield
attributing traits. Number of primary branches per plant, siliquae per main shool, seeds per siliqua
and siliquae per plant had high degree of direct and indirect effects on seed vield. Therefore, the
selection should be imposed on these characlers 10 increase the seed vield in taramira.

Key words : Taramira; £ruca sativs; Path coefficient; Yield components

INTRODUCTION

Taramira (Fruca sativa Linn.} is an important oilseed crop which requires low
inputs and can be grown successfully under soil water deficit condition and in
waste and marginal lands. It is comparatively tolerant to insect pests and diseases
than other members of rapeseeds and mustard group. It has an efficient root
system to extract moisture from lower soil horizons (Singh, 1983) and is more
suitable under iate sown condition than any other dryland crops. Therefore, to
make the best possible use of late winter rains, taramira is the mdst suitable
crop. Information on the association of plant characters with seed yield
is of great importance to a breeder in selecting a desirable genotype. Since
no information is available on this aspect of the crop, the present investi-
gation was undertaken to find out the association of yield and yield compo-
nents in taramira using correlation and path coefficient analysis.
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MATERIALS AND METHODS

Thirty genotypes of taramira were selected from the collection on the basis
of morphological diversity and performance in the small scale trial. The material
was raised in a randomised block design with three replications at the Haryana
Agricultural University, Regional Research Station, Bawal, during winter of
1982-83. Each genotype was accommodated in 5 m single row spaced 30 c¢m
apart; the distance between plants within rows being 15 cm. Observations on
five randomly selected plants from each plot were recorded for days to 50%
flowering, plant height (cm), main shoot length (cm), number of primary and
secondary branches per plant, number of siliquae per main shoot, siliqua length
(cm), number of seeds per siligua, number of siliquae per plant, 1000 seed
weight (g) and seed yield per plant (g). The mean values per plant were statisti-
cally analysed. Correlation coefficients were computed following Johnson et ¢/
{1965) whereas, path coefficient analysis according to Deway and Luy {1959).

RESULTS AND DISCUSSION

The analysis of variance showed significant differences for the characters
studied among the genotypes, indicating adequate variability among them
{Table 1). Seed yield exhibited significantly positive correlation with the

Table 1 : Analysis of variance for different traits in taramira

Source d.f. Days to Plant Main shoot Number of Number of

509, height length primary secondary
flowering branches branches
Replication 2 2,82 B.12%x* 1.66%* 0.07 0.08
Treatment 29 15.22%%* 74.65%%* 20.41%* 4.22%% 10.19%*
Error 58 047 0.11 0.12 0.02 0.02

Table 1 : (Contd.)

Siliquae Siliqua Seeds Siliquae 1000 seed Seed yield
on main length per per weight per plant
shoot siliqua plant
0.45% 0.00 0.23 2.77 0.02 0.39%
20.08%* 0.01%* 10.76*%*  337.73 0.24%%* 15.75%*
0.05 0.007 0.04 0.68 0.004 0.04

* Significant at 59 level
**  Significant at 1% level
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Table 2. Genotypic and phenotypic correlations in taramira

17

Days to Plant Main shoot Primary Secondary
509 height length branches branches
flowering per plant  per plant
1. Days to 50% G 0.422 0.357 —0.302 —0.118
flowering P 0.409* 0.352 —0.281 —0.110
2. Plant height G 0.444 0.189 0.246
P 0.441* 0.189 0.245
3. Main shoot G 0.284 0.175
length P O 285 0.177
4. Primary bran~ G 0.758
ches per plant P 0.754%
5. Secondary bran- G
ches per plant P
6. Siliquae per G
main shoot P
7. Siliqua length G
P
8. Seeds per siliqua G
P
9. Siliquae per G
plant P
10.

1000 seed weight G
P

* Significant at 5% level.



18

Table 2 : {Contd.)

Journal of Qilseeds Research

Siliquae Siliqua Seeds Siliquae 1000 seed Seed yield
per main iength per  per weight per
shoot siliqua plant plant
0.169 0.371 0.203 0.022 —0.153 0.152
0.162 0.348 0.201 0.027 --0.122 0.149
0.047 0.018 —0.268 0.086 —0.746 0.012
0.049 0.019 —0.264 0.028 —0.722% 0.014
0.334 —0.124 0.395 0.328 —0.247 0.344
0.334 —0.106 0.398 0.331 —0 233 (0.342
0.418 —0.015 -0.220 0.078 -—~0.607 0.454
0.419%  —-0.003 —0.210 0.082 —0_589* 0.452*
0.152 0.351 —0.393 0.030 —{3.6G3 0.171
0.153 0.331 —(.388 0.032 —0.586% 0N
—0.228 0.450 0.103 —0.431 0.624
—0.197 0.451% 0.106 ~-0,409* 0.624*
—0,220 —0.211 —0.040 0.099
—0.179 —-0.181 0.023 —0.067
0.208 0.279 0.478
0.212 0279 0.479%
—0.151 0.481
—0.,143 0.481*
-—0.228

—0.207
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Table 3 : Direct (diagonal} and indirect effects (off diagonal} on seed yield
Days to Plant Main shoot Primary Secondary
Character 509 height length branches  branches
flowering
Days to 50% flowering 0.246 0.845 —0.484 0411 —0.052
Plant height 0104 2000  —0.603 0.257 0.108
Main shoot length 0.088 0.888 —1.356 0.386 0.077
Primary branches/plant 0.074 0 378 —0.385 l_%g 0.333
Secondary branches/plant  0.029 0.492 —0.238 1.030 0439
Siliguae on main shoot 0.041 0.094 —0.453 0.569 0.067
Siliqua length 0.091 0.035 0.168 —0.020 0154
Seeds/siliqua 0.050 —0.536 —0536 0299  —0.173
Siliquae/plant £.006 0.173 —0.444 0.106 0.013
1000 seed weight 0.030 —1.491 0.335 —0.B25 —0.265
Residual effect + 0.041.
Table 3 : {(Contd.)
Siliquae Siliqua Seeds Siliquae 1000 Correlation
on main length per per seed with
shoot siliqua plant weight yield
0.156- 0.039 0.155 0.017 —0.359 0.152
0.043 0.002 —0.205 0.065 —1.759 0.012
0.308 —0.013 0.302 0.246 —0.582 0.344
0.386 —0.002 —0.168 0.058 —1.432 0.454
0.141 0.036 —0.301 0.023 —1.422 0.171
.(22:1 —0.024 0.344 0.078 —1.016 0.624
—0.210 EL(E —0.169 —0.158 —0.095 —0.099
0.416 —0.023 Q_?G_S_ 0.156 0.658 0.478
0.095 —0.022 0.159 0.751 —0.356 0.481
—0.398 —0.004 0.213 —0.113 2.358 —0.228

e

'
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number of siliquae 6n main shoot, number of siliquae per plant, seeds per siliquae
and primary branches per plant (Table 2). Daysto 509 flowering had a
pasitive correlation with plant height while plant height showed positive correla-
tion with main shoot length and negative correlation with 10CC seed weight.
Primary branches per plant were positively associated with secondary branches
per plant and number of siliquae on main shoot. Relationship between number
of siliquae on main shoot and number of seeds per siliquae was positive. There-
fore, selection should be imposed on number of siliquae per main shoot,
number of siliquae per plant, number of seeds per siliqua and number of primary
branches per plant for increasing the seed yield in taramira.

Studies on the direct and indirect effects (Table 3} revealed that the
direct effects of number of siliquae per plant, number of primary branches per
plant, number of seeds per siliqua and number of siliquae on main shoot, on
seed yield were high and positive. Indirect effects of number ol siliquae per
plant via number of seeds per siliqua and number of primary branches per plant
were also high and positive, whereas its indirect effects via number of silignae on
main shoot were negligible. This showed that number of siliqguae per plant
influenced seed yield directly as well as indirectly via number of seeds per
siliqua and number of primary branches per plant but not via siliquae on main
shoot indicating thereby that more the number of siliquae per plant and
higher the number of seeds per siliquae and primary branches per plant, more
would be the seed yield per plant. Path analysis showed that 1000 seed weight
had a direct positive effect on seed yield when the effects of other components
were kept constant. Therefore, its utility is doubtful besause of its negative
indirect effects through other yield attributing traits. Similar trend was observed
in pea by Narsinghani et a/ (1978). Besides high direct effects, primary
branches reduced the effecis on seed yield indirectly via main shoot length, seeds
per siliqua and 1000 seed weight. Though direct contribution of seeds per
siliqua was highly positive, its indirect effects through other characters dituted
the effects on seed yield. Apart from the high direct effects of siliquae per main
shoot and siliquae per plant on seed yield, most of other characters had positive
indirect effects via these characters.

The fundamental reason for the invariably important role of siliquae per plant
in determining the seed yield might be that each siliqua was a direct unit of
yield and any variation in number of siliquae would be correlated with the seed
yield. From the study it may be concluded that the number of siliquae per plant,
seeds per siliqua and siliquae per main shoot had direct and indirect positive and
significant association with seed vyield. Therefore, selecticn chould be
impozed on these characters to get better results in increasing the seed vyield of
tararnira.
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Control of late leaf spot and rust of groundnut by
combination spray of carbendazim and tridemorph

M. B. Patil, K. A. Attarde and A. B. Deokar
Qilseeds Research Station,
Mahatma Phule Agricultural University, Jalgaon 425 001.

Maharashtra, India

- ABSTRACT

Spraving of Carbendazim (Favistin 50 WP) at the rate of 0.05%, and tridemorph (Calixin
80 EC) at the rate of 0.07%; inhibited the development of Cercospora leaf spot and rust raspectively.
A combination spray of carbendazim and tridemorph was found to reduce the intensity of both
late leaf szof and rust significantly and gave significant increase in yield.

Key words : Groundnut; late leaf spot; rust; chemical control
INTRODUCTION

Rust caused by Puccinia arachidis Speg. and late leal spot caused by
Cercosparidium personatum (Berk and Curt) Deighton are two destructive foliar
diseases of groundnut in India (Mayee et /. 1977 and Subrahmanyam et a/.
1979). Combined losses due to leaf spot and rust have been reported to the
tune of 70 per cent (Ghuge et &/. 1981 and Subrahmanyam ef &/. 1980).
Carbendazim and tridemorph are known to be effective against foliar diseases
(Ghuge et a/. 1980 and Patil et 2f. 1979, 1983). It was therefore, planned to test
their efficacy for three vears in different varieties.

MATERIALS AND METHOD:

The experiment was conducted on four improved varieties during Kharif,
1980, 1981 and 1982 in factorial randomised block design with five replications.
Improved varieties viz. $.B. XI (V,), dL-24 (V.), TMV-10 (V;) and M-13 (V)
were used as main treatments and fungicides viz. carbendazim (T;), tridemorph
(T,), carbendazim--tridemorph (T,) and control (T,) were the sub-treatments.
Concentrations of carbendazim [(2-Methoxy Carbamoyl)-benzimidazole] and
tridemorph (N-tridecyl - 2,6-dimethyl morpholine) used were 0.059% and 0.07%

Received for publication on November 3, 1983
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Table 1 : Per cent dizease intensity of late leal spot and rust (in Arcsin values)

and its effect on pod yield.

Late leai spot per cent intensity

Rust intensity

Treatment  Jo85781 1981.82 1982-83  Average 1980-81 1981.82
V. T, 1893 876 16.17 1462 26.46 29.07
v.T, 2512 27.23 26.12 2616 19.56 14.22
VT, 1809  10.83 16.55 1516  17.47 17.48
V,T, 3254 3578 31.79 3337 34.49 30.12
V,T, 1665  7.15 1550 1310 21.60 20.78
V,T, 2295  29.34 20.88 2439 16.93 10.48
V,T, 1679  8.53 13.69 1300 16.60 10.47
V,T, 3146  34.46 27.84 3126  30.38 29.96
V,T, 2308  9.68 15.06 1594  20.62 21.93
V,T, 21.09  19.46 22.16 20.90  21.29 9.94
V,T, 21.58  10.46 15.31 1578 2024 11.64
V,T, 28.23  23.38 29.30 2697  28.12 25.79
V,T, 22.07  10.80 15.07 1598  20.28 30.29
V,T, 20.50  25.30 24.15 2331 19.23 10.62
V,T, 2177 13.79 15.20 1692 2110 13.52
Vv,T, 2494  33.06 29.70 2923 2294 31.41
SE. 0.5  1.179 1.141 1.245 058 0.6
C.D. 5% 556  3.569 N.S. 4.935 1.68 1.96
S.E. for table 095  2.358 0.571 3489 102 1.96
CD.fortable 275 N.S. 1.614 N.S. 2.96 3.85

—
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Table 1 : (Contd.}

Rust intensity Dry pod yield in kg'ha L " Loés
1982-83 Average 1980-81 1981 82  1982-83  Welghted
mean

23.74 26 42 913 1634 847 G52 23.6
13.94 15.94 913 1533 729 B37 13.2
14 .92 16.62 . 958 1581 933 1020 38.7
26.64 30.41 828 1383 625 727 -—
14.84 19.07 1190 2520 1696 1806 16.8
13.57 13 66 1171 2381 1736 1823 17.7
13.99 13.68 1349 2559 1849 1949 23.0
21.67 27.00 933 2222 1382 1500 —
23.23 2193 362 1351 107 274 23.72
12.93 4.72 362 1254 60 220 5.00
14.24 15.37 466 1548 95 290 27.89
25.49 26.47 327 1151 63 309 —_
21.77 24 11 1056 1565 685 803 41.81
12.26 14.04 997 1401 615 720 35.27
13.88 16.17 937 1734 605 756 18.35
27.23 27.19 928 1434 316 466 —

0.68 1.51 99.2 329 298 39.7

2.07 4.37 285.9 93.1 48.1 137.4

0.44 3.03 99.2 65.9 04.0 95.1

1.25 NS N.S. N.S. 39.5 N.S.
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respectively. First spray was commenced 30 days after sowing and the remain-
ing three sprays at an interval of 20 days. Artificial epiphytotic conditions
were created by spraying conidial suspension of late leal spot and uredospores of
rust. High humidity was created by spraying water frequently. Disease inten-
sities were recorded 90 days after sowing in JL-24 and 100 days after sowing
in remaining three varieties. The observations were recorded on ten randomly
selected plants and the intensity of late leaf spot was graded by recording the per
cent affected leaf area.

~RESULTS AND DISCUSSION

Effect on disease intensity .

Results of the pooled analysis indicated that the plots sprayed with
carbendazim alone significantly reduced the intensity of leaf spot, while tride-
morph alone reduced the intensity of rust significantly. A mixture of carbendazim
and tridemorph reduced the intensity of both late leaf spot and rust efficiently

Table 2 : Cost benefit ratio for the fungicides (carbendazim and tridemorph)

Sr. Costof Quantity Cost of Addl. vield Cost of MNet profit/ Cost
No Fungicides 1000 g required fungicides/ of drv Addl. luss per benefit
in Rs. ing/ha hainRs, pods (kg} return/ ha in Rs. ratio
including ha
cost of Rs. 500/q
application
1. Carbendazim 385 1000 445 194.00 970.00 42500 1.2.17
2. Tridemorph 310 1400 494 130.00 650 00 156.00 1:2.31
3. Carbendazim 385 1000 879 255.00 1275.00 396.00 1:1.45
+

Tridemorph 310 1400

Cost of application of fungicides Rs. 15,00/ha per spray

(Table 1). This clearly indicated that tridemorph is selective in inhibiting
only rust, while carbendazim is effective in reducing late leaf spot infection.
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Similar results were cbtained by Mavee et af. (1978, 1979) and Ghuge et a/
1980}). No varietal differences in infection or inhibition of late leaf spot and rust
were observed,

Effect on yield of groundnut :

Reduction in both the diseases resulted in significant increases in pod
yield. Loss in yield due to leaf spot in most susceptible variety S.B.XI was 13.2
per cent and combined losses were observed to be 28.7 per cent (Table 2).
Cost benefit ratio for these fungicides were also worked out and these fungicides
viz. carbendaziir, tridemorgh and their combinations were found economica!l
giving cost benefit ratio of 1:2.17, 1:1.31 and 1:1.45 respectively (Table 2).
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Intercropping sunflower with groundnut under
rainfed conditions

S. M. Nikam, V. G. Patil, and A. B. Deoker
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Maharashtra, India

ABSTRACT

Studies on intercropping sunflower (Helianthus annuus L) with groundnut (Arachis
hypogaea L.} under rainfed conditions was conducted during 1979 (o 1981 at the Agricultural

Research Station, Jalgaon. Intercropping increased the total oilseeds production as well as
total oil production. However, highest monetary return was obtained from sole crop of groundnut
which was at par with two skip rows 4 5 rows of groundnut, (1.5), one skip row -+ 3 rows of
groundnut (1.3} and paired row -+ 2 rows of groundnut (1: 2). The planting patterns of sunflower
aftected the yields of sunflower considerably. The mean LER was maximum in one skip row + 3
rows of groundnut (1. 17). LER wvalues decreased due to planting patterns whereas it was
maximum due to intercrop of groundnut (1. 14) than sole crop of sunflower (0.76).

Key Works : Intercropping; Groundnut; Sunflower

INTRODUCTION

Sunflower (Helianthus annuus L.) is a photo-insensitive crop well
adapted to a wide range of environments (Daulay et a/, 1974). Shukla (1972) also
stated that the importance of the crop is being realised because of its adaptability

to various climate and types of soil, high yield potential and quality oil per unit
area and time.

As it is a widely spaced crop, intercropping of commonly grown annual
rainy season grain legumes appear to be a distinct possibility. Till recently,
intercropping systems for drylands were designed more for reduction of risk of
total crop failure than for stabilizing yield in years of low rainfal and maximising
total productivity per unit area, time and water in years of normal or good
rainfall.

With the availability of new high vielding, short duration varieties of
cereals, pulses and oilseeds with different types of canopy architecture, it is now,
possible to design svitable intercropping systems with sunflower as the principal
crop grown on drylands. Keeping this in view, groundnut (Arachis hypogaea
L.} was tried as an intercrop in rainfed sunflower grown in different planting
patterns without reducing its plant population,

Received for publication on November 4, 1983
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MATERIALS AND METHODS

The experiment was carried out at the Agricultural Research Station,
Jalgaon during the Kharif seasons of 1979, 1980 and 1981. The soil of the
experimental plot was clayey in texture, with 8.2 pH, medium in available
nitrogen (0.05 to 0. 6%} and phosphorus {30 to 55 kg/ha) during all the years of
experirmentation. Experiment was conductied in a randomized block design with
three replications. Nine treatment combinations viz. T, = sole crop of groundnut
{30 = 10 em); T, -=sole crop of sunflower {60 » 30 cm); T, = T,+one alternate
row of groundnut; T -- paired planting of sunflower (30 -90% 30 cm); T,--T, +
two rows of groundnut; T, = alternate skip row of sunflower {120x15 cm):
T.=T, + three rvows of groundnut; T, =~ two skip rows of sunflower
{180 » 10 cm)and T, = T, + five rows of groundnut.

Recommended doses of fertilizers were applied to sunflower (50 kg N 4 30
kg P,O ., + 20 kg K;O/ha) and groundnut (20kg N - 40 kg P,O, ha) crops
on plant population basis. The entire dose of N and P was applied to groundnut
at sowing white half dose of N and full dose of P and K was applied to sunflower
crap at sowing and the remaining hall dose of N was applied 30 days after sowing
in all the wyears,

Sunflower variety EC 101495 and Phule Pragati (JL 24} a high yielding
and early maturing bunch variety of groundnut was used in the experiment. Both,
main crop of sunflower and intercrop of groundnut, were sown simultaneocusly in
the first week of July during all the years. The vield was evaluated on the basis
of net plot size of 4.8 « 4.2 m. ‘

In general, the rainfall was quite good for the crop growth in all the years.
The wether parameters are given in Table 1.

RESULTS AND DiSCUSSION

Data of seed yields of sunflower, dry pod and hauim yields of groundnui,
total land equivalent ratio (LER) for main produce and monetary reiurns as influ-
enced by different treatments are presented in Table 2 and 3.

The plenting patterns of sunflower affected the yields of sunflower
considerably in all the years. The average yield of 3 years (Table 2) showed that
inclusion of groundnut as an intercrop increased the iotal oilseeds production as
well as total oil production and all combinations gave higher yield of total oilseeds
and total ail production than sunflower and groundnut grown as sole crops.

The yields of groundnut were more in skip row system of planting of
sunflower. The wider spacing of sunflower provided ample space for the growih
of groundnut.
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A combination of one skip row of sunflower 4+ 3 rows of groundnut and
two skip rows of sunflower + 5 rows of groundnut gave higher yield of total
oilseeds than groundnut as a sole crop. The highest total production was found
with one skip row 4 3 rows of groundnut (1: 3) followed by two skip rows + 5
rows of groundnut (1: 5) probably because of less shading effect on the groundnut
crop due to more space left in between two rows of sunflower. Similar trend was
also observed in case of total oil production. Paired and skip row planting of
sunflower in general, reduced the yield of sunflower. However, inclusion of
groundnut as an intercrop increased the total oilseed production in all the planting
patterns. Singh and Singh (1977} also reported that the total productivity of the
intercropping systems was 74 per cent higher than the sole cropping of sunflower.
Desat and Goyal (1980} also observed similar trends in intercropping as regards
tc production.

Intercropping of groundnut and sunflower in 6 :2 proportions gave the
highest seed yield (1371 kg/ha) at Akola (Anonymous, 1978) whereas sole crop of
sunflower EC 68414 vyielded highest (1270 kg/ha) followed by groundnut +
sunflower in 5: 2 ratio {941 kg/ ha) at Coimbatore {Anonymous, 1982).

In the present studies, mean LER was maximum in one skip row planting
+ three rows of groundnut (1.17) which showed 20 per cent biological advantage
followed by paired system 2 two rows of groundnut. The mean LER was
maximum with intercrop (1. 14) than no intercrop {0.76).

The monetary returns showed significant differences in all the years. The
paired and skip row system of planting reduced the monetary returns (Table 3).
The adverse effect of planting patterns, namely paired and skip, may be attributed
to the wider space requirement of the crop all around the plant.

On pooling the results for three years treatment differences were found
to be highly significant for total monetary returns. Significantly higher returns
were obtained from sole crop of groundnut which was at a par with two skip rows
+ 5 rows of groundnut (1:5), one skip row +- 3 rows of groundnut (1: 3) and
paired row + 2 rows of groundnut (1: 2}. The reason for higher return obtained
from groundnut alone, may be due to the high market rates of groundnut than
sunflower and also the use of high vyielding and early maturing variety of
groundnut. The monetary returns revealed that the money values increased
substantially due to intercropping of groundnut with sunflower than sole crop of
sunflower. The monetary return was double due to intercrop of groundnut than
sole crop of sunflower (Table 3). Similar findings are also reported by Desai
and Goyal (1980) and Singh and Singh {1977). At Coimbatore, {Anonymous 1982)
sole crop of sunflower gave the highest net returns (Ks 2015.00/ha) followed by
groundnut + sunflower in 5:2 ratio (Rs 941.00/ha) whereas at Bangalore
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{Anonymous 1978), among the combinations, sunflower x groundnut gave higher
returns than sunflower X ragi and sunflower x soybean, while at Akgla
{Anonymous 1978) intercropping of groundnut and sunflower in 6 : 2 proportign
gave the highest return (Rs. 3720.00/ha). The error variance was observed to b
homogenous when data for monetary returns over three years were pooled.
Interaction due to various treatments and seasons was highly significant.
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Physiological aspects of yield improvement in
Brassica species with reference to plant density

{.  Dry matter accumuiation and growth attributes

S. E. Sha2ik Khader and S. C. Bhargava
Division of Plant Physiology
Indian Agricultural Research Institute, New Deihi- 110 012. India

ABSTRACT

Dry matter production and growth of Cv. Pusa Bold (Brassica juncea} and Cv. Pusa
Kalyani (B. campesiris) were measured in relation to plant spacing under irrigated and un-

irrigated conditions during the Rabi (winter} seasons of 1980 and 1981, In both species dry
matter production in leaves, stem and pods increased significantly with increasing plant density and
irrigation. Between B85 to 90%, of the total dry matter accumulated after flowering, Leaf area
index (LAI) ranged between 3 to 6, derending on the treatment, at 65 days after sowing. Net
assimilation rate (NAR) was lower while crop growth rate (CGR) was higher at high density., Crop
growth rate increased as LAl increased and did not decrease until maximum LAl was obtained,
indicating the absence of optimum LAL Maximum CGR values were 19.3 and 284 g/day/m?
under unirrigated and irrigated conditions respectively. Plant density significantly affected CGR.
The respective maximum CGR values were 27.4 and 304 g/day/m? under high population and
18.8 and 21.6 g/day/m? under low population density during two seasons.

Key words : Rapeseed-mustard physiology; plant population; growth
analysis; dry matter production

INTRODUCTION

In India, the cruciferous cilteed cyep repeseec-mwutlerd coeLpies an area of
3.6 milion hectares with an average yield of 600 kg/ha. This low productivity
may be attributed to the fact that in India rapeseed-mustard is grown over 909%
of the area under rainfed conditions in marginal lands of low fertility with poor
input and cultural management. Besides, the species grown have relatively
more profuse vegetative growth and branching pattern (Bhargava and Tomar
1982}. This growth pattern limits the number of plants/m” to about 12-15
compared to 100-360 plants/m? used in countries like Canada and Britain.
(Clarke and Simpson 1978; Scarisbrick et af, 1982).
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Optimizing plant density is an important strategy for improving producti-
vity in crop plants. In recent years it has been recognised and emphasised that
increasing plant density and response to inputs such as irrigation should be
considered important objectives for improving yields in Erassica species. To
understand the physiological basis of yield, growth parameters have been studied
in Brassica species by Allen and Morgan {1972, 1975), Thurling (1974), Clarke
and Simpson (1978) and Chauhan {1980). The present study examines the
growth and dry matter accurmnulation by two Brassica species in relation to plant
density.

MATERIALS AND METHODS

The experiment was carried out during the 1980-81 and 1981-82 Rabi
{winter) cropping season at Indian Agricultural Research Institute, New Delhi
using Brassica campestris {Cv. Pusa Kalyani) and Bressica juncea (Cv. Pusa
Bold). The dates of sowing were 16 October and 22 October for the two
respective years. The experimental design was a split plot with three replica-
tions, with irrigation as main plot treatment and varieties and spacings as sub-
plot treatments. For the irrigated conditions, two irrigations, one at flowering
and the other at ped filling were given. The plot size was 5x5 m. There were
three levels of spacing; plant to plant distance in the row was kept constant at
15 cm with three row spacings viz. 15, 30 and 45 ¢m which gave plant popula-
tions of 44, 22 and 15 plants/m? respectively. The desired population was
maintained precisely by thinning 15 days after sowing. Alithe plots received a
basal fertilizer dose of 40'kg N, 40 kg P,O, and 40 kg K,O per hectare prior to
sowing. Weeding was done thrice during the crop growth period.

Sampling at 15 days interval was started 35 days after sowing. Three
representative plants per replicate were puiled out and divided into leaves, stem
and pods and dried for 24 hours at 80°C in oven. For leaf area measurements
a few leaves were taken from the plants randomly from different positions and their
areca was recorded in an electronic leaf area meter and these were finally weighed
after drying. The remaining leaves were oven dried and their area computed on
the basis of area to weight ratio of the sample at each growth stage for each
replicate. Dry weights of plant parts were expressed for unit ground area.

The growth parameters like net assimilation rate (NAR), crop growth rate
{CGR) and relative growth rate {RGR) were calculated using the formulae given
by Radford (1967}.

RESLILTS

The relative population density and irrigation effects on growth attributes
and dry matter production were similar in both the trials and hence only the
results of the first trial are described in detail.
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Dry matter production

Leaf dry weight at various growth stages increased steadily upta 65 days
and declined thereafter (Table 1}. Irrigation significantly enhanced dry matter
accumulation during the exponential growth stage. The decline in leaf dry
weight after 65 days was primarily due to senescence of matured leaves.
Significant increase in leaf dry matter was noticed with increasing levels
of population density. [t alto appears that more of dry matter is produced by
increasing plant density.

The stem dry weight increased steadily with marginal fluctuation upto
9t days after sowing (Table 1). The dry weight at various stages of growth
was significantly higher when irrigation was given. As in the case of leaves,
stem dry weight increased with ircreasing pepulation density.

[rrespective of freatment, dry matter accumulation in pods increased
continuously with time (Table 1). Irrigation did not appear to influence
the pod weight significantly in the early stages of development. The effect was
h owever more proncunced at later stages. Of the two cultivars studied Pusa
Bold exhibited significantly more dry matter accumulation at all stages than
Pusa Kalyani, The dry weigcht of leaves, stems and pods increased with
increasing population density.

Total dry matter increased with age (Table 1), Irrigation gave significantly
higher dry matter accumulation than unirrigated conditions at all stages of
growth. The variety Pusa Bold accumulated more dry matter than Pusa
Kalyani. Total dry matter increased with decreasing spacing: the narrowest
spacing of 15 x 15 cm giving the greatest accumulation at various growth stages,
Obviously in the present study the total dry matter in rapeseed-mustard increased
with increasing population density at least upto 44 plants/m*.

The per cent of the total dry matter accumulating during the post
flowering phase was estimated by comparing the dry matter status at 50%
flowering and afterwards only 1C-15% of the dry matter accumulated
during pre-flowering and more than 859% accumulated during post-flowering
phase (Table 2).

Dry matter distribution

The percentage distribution of dry matter at pre-flowering, post-flowering
and maturity phases of growth {Table 3) shows that at pre-flowering 80-85% of
the dry matter wasin leavesand only 10-12% in the stem. By contrast, in
the post-flowering phase, mare than 41 to 55% was accumulated in the stem,
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Table 1 : Changes in dry matter accumulation in leaves, stems and pods [(g/m?)

Leaves

Treatment Days after sowing

35 50 65 80 95 110 125
Irrigation
Unirrigated 47.3 104.5 118.1 101.2 108.7 85.2 38.5
Irrigated 54.7 1355 179.6 168.7 1433 1094 56.5
LSD (P=0.05) NS 21.1 41.1 42.7 274 140.0 NS
Varieties
Pusa Bold 498 136.4 154.1 147.5 i46.1 1205 48.1
Pusa Kalyani 52.0 1039 141.8 116.3 105.8 74.1 52.2
LSD (F G. 05) 5.6 7.4 9.8 B.3 10.3 7.2 NS -
Spacing (cm}
15X 15 75.7 159.7 197.6 186.3 1609 1349 68.2
15X 30 419 1113 1413 114.1 1246 864 52.2
15X 45 : 35.2 89.6 104.0 95.3 925 704 30.0

LSD (P =0.05) 6.8 9.0 12.0 10.0 12.5 8.8 6.4
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Table 1 : (Contd.)

Stem

Days after sowing

35 50 65 80 95 110 125 140

9.2 53.1 209.1 346.6 409.4 390.6 421.6 3618
8.5 74.6 339.3 564.3 670.4 660.8 705.5 648.1

NS 20.6 44 .8 107.3 26.3 89.0 52.2 26.2

9.3 76.6 340.8 5B2.6 662.9 629.2 664.0 633.0
4.1 50.5 207.6 348.0 416.8 422.6 463.0 406 .8

NS 9.0 13.7 14.7 17.0 8.1 18.9 20,7

15.0 163.0 301.1 524.5 605.6 587.8 631.9 560.3
6.5 54.4 2353 4183 468.1 445.3 490.3 456.0
4.8 33.2 286.1 453.3 545.9 519.7 568.2 543.2

1.3 10.9 16.7 17.9 20.7 19.9 22.8 24.4
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Table : | (Contd.)

Pods
Treatments Days after sowing
MﬁigS 80 95 110 125 140

Unirrigated 343 40.1 224.9 391.0 585.8 6830
Irrigated 341 54.4 007 432 4 7G4 .8 203.8
LsSD (P :0.05) NS NS 23.1 NS 44.8 87.2
Varieties
Pusa Bola 335 54.4 2758 486 .8 691.6 803.0
Pusa Kalyani 36.5 40.1 234.9 336.6 5990 684.9
LSD (P =0.05) 36 4.6 16.8 29.6 210 25.7
Spacings  {cm)

15x15 44.1 64.1 229.8 5423 1093.4 11255

15x 30 | 29.1 47.3 192.4 331.5 470.7 581.8

15%45 19.6 30.3 2738 260.5 461.7 522.2

LSD (P-0.05) 44 56 204 360 255 31.2
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Table 1 : {Contd.)

Total

Days after sowing

35 50 65 80 95 110 125 140

565 157.6 3594 499.2 740.2 B76.2 1346 .8 1074.8
63.3 210.3 551.4 784.0  1107.3 11957 1466.7 1475.8

NS 34.2 79.2 170.9 44.8 30.9 47 4 214.2

59.2 2134 526.1 7821 1099.3  1236.6 1403.6 1460.5
60.5 154 .4 384.6 504.0 749.0 B33.4 1109.2 1090.2

3.6 13.1 17.8 20.8 16.0 34.7 26.2 43.1

90.9 262.8 553.0 774.2 1088.2 1265.3 1703.8 1722.7
48.5 166.1 405.9 579.0 785.3 874.0 1002.3 1037.8
40.2 122.8 407.3 576.9 BG8.9 975.7 1064.3 1065.8

6.5 16.0 21.6 25.3 19.5 42 2 315 52.1
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Table 2 : Percentage accumulation of dry matter at pre- and post-flowering

Treatments Pre-flowering Post-flowering

lrrigation

Unirrigated 14.6 85.4
Irrigated 14.2 85.8
Varieties

Pusa Bold 14.5 85.5
Puca Kalyani 14.1 859
Spacing (cm)

15x 15 15.2 84.8
30x 15 16 0 84.0
45 x 15 11.5 88.5

Table 3 : Per cent distribution of dry matter to various plant parts

Treatments Pre-flowering Post-flowering Maturity
Leaves Stem Pods Leaves Stem Pods Leaves Stem Pods

Irrigation

Unirrigated 83.7 163 — 9.8 45.1 45.1 — 364 834

Irrigated 86.5 135 9.1 54.9 36.0 — 44.6 554

Varieties

Pusa Bold 84.2 158 — 9.7 51.8 38.5 — 44.1 559

Pusa Kalyani 86.3 139 — 8.9 50.7 4C.4 —_ 37.3 62.7

Spacings (cm)

15x15 83.4 16.6 — 106 46.4 43.0 — 33.2 668

30x15 B6.6 134 — 10.0 51.6 384 — 439 56,1

45x 15 87.8 122 — 7.4 54.6 38.3 — 50,9 49.1
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35 10 43% in the pods and 7 to B% in the leaves. The low percentage in leaves
was due to partial leaf senescence on one hand and the development of the
pods on the other. At maturity it was observed that stems and pods
accounted for approximately 43 to 51% and 48 to 579 dry matter respectively.

With changing populations the proportion of dry matter accumulated
in different plant parts showed that irrespective of the <tage of develcpment.
dry matter of vegetative organ;, namely leal and stem increased with increased
spacing from 15x15 to 45x 15 cm. With pods the trend was reversed;
narrow spacing {15 x15 cm) thowing the highest and wide spacing (45 x 15 cm)
the lowest, proportion of dry matter. This appeared to be a factor contributing
to the relatively higher yields of dense plantings.

Growth parameters

Irrespective of treatmrents, leaf area increased upto 65 days after sowing,
attaining a maximum LAl of 3-5 depending on the treatment. LAl of narrow
spaced crops (Fig. 17 was greater than that of wider rows. The LAI after 65
days was almost doubled in close planting (15 % 15 cm  spacing) indicating hirher
LAl can be achieved by increasing the planting density.

Results of Fig. 1 show that NAR was high at early stages of growth and
decreased gradually with an upswing between 80-95 days. In the early stages
NAR was highest under low population density and lowest under high population
density.

Relative growth rate {RGR} followed the same trend as NAR. In general,
plants grown under wider spacing or low density had relatively higher growth
rate.

Crop growth rate (CGR) was low in the beginning and increased upto 80
to 95 days with a fall in the period between 65 and 80 days which coincided
with the period of declining LAl (Fig. 1). Again between the 95th to 100th
day there was a sharp increase in the level of CGR probably due to rapidly
maturing pods. Plant density significantly affected CGR which had greatest
values with higher population density and lowest with lower population density.
The higher values may be due to larger leaf area index as noted earlier.

DISCU3SION

The proportion of dry matter in various plant parts namely, leaves, stems
and pods was signilicantly influenced by irrigation. Similarly dry matter/m?
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Fig. 1 : Effects of spacing on mean net assimilation rate (NAR), relative
growth rate (RGR), crop growth rate (CGR) and leaf area index
(LAL) irrespective of cultivars, 1981-82
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increased with increasing plant density from the early stages of growth.
However, there was no significant difference between 30x 15 and 4515 cm
spacing. Therefore, it is clear that both competition and compensation
rechanisms operate whereby a small population of 15 plants could perform as
well as 22 plants/m2. Thus three fold increase in plant density (15X 15 cm)
clearly increased LAl, CGR and dry matter production which indirectly
reflected on yield. In Britain, Scarisbrick et af (1981) obtained a total dry matter
yield of 1100 g/m™ or less at a plant density of 160 plants/m2. However, Clarke
and Simpson (1978) in Canada reported a dry matter yield of 1920 g/m? and
3200 g/m? under irrigated and rainfed conditions respectively at plant density
of 300 plants'm?. These are possibly some of the highest dry matter yields
reported in Brassica species. The data of Clarke and Simpson (1978) further
showed maximum CGR values of 80 g/m?/ day when LAl was 6 under irrigated
conditions. In the present study a comparable LAl was obtained but CGR was
about one third and dry matter production was only half (Fig. 1}. Obviously
limitation in LAI could not be the cause of poor dry matter production under
our conditions. Possibly two factors could account for these differences.
Firstly the total sunlight hours received in Saskatchewan, Canada (53°20' N)
is much more than what is obtained in Delhi (28°42' N). The second possibility
is that temperature regime is such that it causesa high CGR for a longer
duration.

Another interesting feature of crop growth in Delhi was that only 10-15%
of the total dry matter accumulated before flowering; similar observation was
made by Chauhan (1580). After anthesis, the dry weight of the plant increased
largely because of pad growth, inspite of declining LAT. In addition, there was
no drop in CGR at high LAI indicating that there was no excessive production
of leaf area. Net assimilation rate (NAR) was highest in low plant population
density especially during the early part of the season. It iz quite possible that
plants under high density would have faced mutual shading resulting in reduced
photosynthesis per unit leaf area (Watson 1958), Interestingly, NAR increased
during seed ripening, probably due to pod wall photosynthesis coupled with
increased sink demand (Clarke and Simpson, 1978; Allen and Morgan, 1972,
1975),

The following conclusions can be derived from the present study. Dry
matter production in Bressica species can be increased by irrigation and
increasing plant population at least upte 44 plants/m?®. Increased dry matter
production under high population density is directly linked with high LAI
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Response of Brassica varieties sown on different dates to
the attack of mustard aphid Ljpaphis erysimi {Kalt.)

Harvir Singh, H. R. Rohilla, V. K. Kalra and T. P. Yadava™
Department of Plant Breeding (Oilseeds Section),
Haryana Agricultural University, Hissar 125 004, India

ABSTRACT

The performance of three varieties of {Brassica juncea) viz. Prakash, RH-30 and Varuna
and two of rapeseed (Brassica campestris var. brown sarson) viz, 85H-1 and Pusa Kalyvani sown
at four different sowing dates was studied ajainst tne attack of mustard aphid, Lipaphis erysimi

Mol Aokl
{Kalt.} for four years (1976-77 to 1979-80). Mustard varieties showed higher tolerance against the
aphid infestation as compared (o rapeseed varieties. The crops sown ten to fifteen days in advance
to the nurmal sown crops escaped aphid infestation without aany reduction in the yield, whereas
ten to thirty days late sown crops were heavily infested and suffered considerable yield losses.
Theretore, selection of a good variety from B. juncea group and sowing in the first week of

October are suggested as etfective and economical ways of combating this serious pest of rapeseed
and mustard crops

Key Words :  Br2ssics juncec; brown sarson; mustard aphid; Lipaphis erysimi;
sowing date

INTRODUCTION

Rapeseed and mustard are the major Rabi oilseed crops of India. During
1980-81, these crops occupied 3.56 lakh ha area with a production of 1.88 lakh
tonnes, The average production of these crops is quite low in India because of
the fact that a large number of insect-pests attack them (Rai,1976). Among
various insect-pests, mustard aphid, Lipaphis erysimi (Kalt.) is the most
important and a limiting factor in the successful cultivation of these crops. So
far attempts have been made to control mustard aphid with regular application
of insecticides without any consideration to their hazardous effects on useful
insects and environment. The present investigations were undertaken to
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find out the ways for the management of this pest through some changes in
sowing dates and adoption of tolerant varieties of Brassica without reduction
in yield and increase in cost of cultivation.

MATERIALS AND METHODS

Present studies were conducted at the experimentlal farm of Haryana
Agricultural University, Hissar for four years (1976-77 to 1979-80). The
experiments were laid out in split plot design with a plot size of 3m x 4.5m and
replicated thrice. Five varieties viz, BSH 1 and Pusa Kalyani belonging to
rapeseed (Brassica campestris var. brown sarson) group and Prakash, RH-30
and Varuna belonging to mustard (8. juncea) group were selected. Four
sowing dates at an interval of 10-15days i.e. early {D,; 4th to Sth October), normal
(D,; 18th ta 19th October) and two late (Dy; 28th October to 4th November
and Dg; 7th to 19th November}, between early October and mid November
were tried (Table 2). All the crops were grown under recommended agrono-
mical practices. Observations on aphid population were started 40 days after
each sowing date and continued till harvest. The data on mustard aphid
population were recorded at one month interval during 1976-77 and 1977-78,
and at 15 days interval during 1979-80. During 1978-79 no data could be
collected because of very low aphid infestation. Aphid population was recorded
on 10 ¢m long central twigs of 10 randomly selected plants per plot. The
aphids were removed with the help of camel hair brush and counted volumetri-
cally (0.2 ml. increase in the volume of water was equivalent to 1000 aphids)
or by absolute count method depending upon the number.

RESULTS AND DISCUSSION

Effect of varieties :

The data presented in Table 1 show that the mustard aphid attack
was significantly higher on varieties of Brassica campestris group as compared
to those of 8. funcea group. During 1976-77 the maximum aphid population
recorded in the end of February was on Pusa Kalyani {2524.17 aphids/twig)
followed by BSH 1 {1478.75 aphids/twig), whereas 622,67 and 652.50 aphids/
twig were observed on RH 30 and Prakash, respectively. Similar results were
recorded during the year 1977-78, The year 1979-80 was a lean year for the
incidence of mustard aphid. The aphids appeared quite late in the season (in
the first week of January) and remained upto first week of March. Neverthe-
less, similar trend of aphid incidence was observed asin the earlier years.
BSH 1 harboured maximum number of aphids (553.11/twig) as compared to
Varuna, RH-30 and Prakash. Among the B. juncea group of varieties, RH 30
and Varuna harboured less number of aphids i.e. 20.0 and 10.0 aphids/twig,
respectively as against 277.81 aphids/twig in the variety Prakash.
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Table 1 : Response of different Brassica varieties 10 aphid infestation {combined
effect of all sowing dates)
Dates of Av. number of aphids per twig
. . C.D. at (5%)
observation BSH 1 Pusa Kalyani RH-30 Prakash
a) 197677
27-11-76 20.80 25.00 0.00 0.00
(3.47) {3.87) (1.00) (1.00) (0.34)
27-12-76 B21.25 747.92 18.75 44.17
(2B.63) (27.30) {3.24) (5.19) (0.75
27-01-77 1101.67 1030.00 - 97.50 112.92
{33.25) (32.07) (B.51) (10.21) {0.82)
27-02 77 1478.75 2524.17 622.67 652.50
{38.14) (47.91) (23.79) (25.84) (3.40)
b)_ 197778
30-11-77 140.84 220.42 2.09 95.67
(6.50) {(7.24) (1.42) {4.94) (N.S)
31-12-77 1238.75 936.25 151.67 556.67
(27.84) (26.14) (B.38) (18.39) (8.20)
31-01-78  1516.00 1737.13 871.87 402.22
{38.18) {37.29) {27.72) (18.07) (2 23)
¢} 197980
BSH 1 Varuna RH 30 Prakash
9-01-80 25.93 3.52 281 0.00
(3.67) (1.51) {1.60) {1.00) (1.34)
24-01-80 58.75 8.43 15.43 0.00
(6.37) (2.27) (3.34) (1,00} {1.55}
7-02-80 197.50 20,93 29.68 23.43
(10.61) (3.19) (4.17) {2.90) (2.79)
18-02-80 447.50 65.62 207.81 262.50
(14.20) (5.78) {9.67) (12,94} (3.07)
1-03-80 533.11 110.00 90.00 277.81
{17.43) {7.49) {7.42) (12.61) (4.15)

Figures in parentheses are A/n+41 values
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It can be concluded from these results that the aphids appeared early on
B. campestris varieties and multiplied at faster rate while it appeared late on
B. juncea varleties and multiplied at slower rate because of the fact that
rapeseed varieties flowered earlier than the mustard. These findings are
similar to those of Pathak (1961) Kundu and Pant (1967) and Pal ¢ :/. (1976).
Prasad and Phadke {1980) also observed that jthe varieties of 5. campestrisin
which the flowering was early harboured more aphids while the varieties of
B. funcee in which the {lowering was late escaped the aphid attack.

Effect of date of sowing

The data in Table 2 reveal that irrespective of the varieties, the sowing
dates had significant effect on aphid incidence. The crops sown 10-15 days
early (D;, 4th to 9th October) harboured lower aphid population (996.34 aphids/
twig) as compared to the crops sown on later dates i.e. D, 28th October to
4th November and D,, 7th to 19th November with 1648.34 and 1848.34
aphids/twig, respectively during 1976-77. Similar trend was recorded during
1977-78 and 1979-80. Irrespective of varieties the aphid infestation increased
with delayed sowings. All the varieties, during all the vears of experi-
mentation, had minimum aphid infestation when sown 10-15 days earlier than
normal sowing. Reverse was true with delayed sowings.

Rapeseed and mustard suffered maximum damage due to aphids during
flowering pericd i.e. end of December. Therefore, early sown crops escaped
infestation because, flowering was over and the plants became hardy before the
peak period of aphid infestation. Kundu and Pant (1968) also observed that
aphid damage was more in the early stage of the plant growth. Flowering
stages in the normal and late sown crops coincided with peak period of aphid
infestation i.e. end of January to end of February. There were more
number of aphids per plant in the ¢rops sown on the last date. Possibly the
aphids concentrated on late sown crops, reason being, the only crop in
flowering stage. Present findings are in agreement with those of Bhattacharjee,
1961; Tripathi and Singh, 1969, who alsc observed low and high aphid infesta-
tion on early and late sown Brassics crops, respectively.

Yield

[t is clear from the data {Table 3) that the varieties Prakash and RH 30
gave higher yields (av. 2C05 and 2061 kg/ha, respectively) during 1976-77,
irrespective of the date of sowing. These yields were significantly higher than
those of BSH 1 (516 kg) and Pusa Kalyani (1186 kg). Similar results were
obtained in the following years i.e. 1977-78 and 1979-80. Yields obtained during
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Table 2 : Effect of different sowing dates on aphid infestation (combined effact
of all the varieties)
Date of Date of sowing j
observations D, DzA_ D—;.—__.._..---_- D-z- C.D. at(5%)
a)A]:976—77 8-10-76 18-10-76 28-10-76 7-11-76
27-11-76 37.09 7.09 0.00 0-00
(4.91) (2.43) (1.00, (1.00) {0.37)
27-12-76 432.09 469.59 370.42 360.00
(17.36) (19.05) (14.50) (13.93)  (1.11)
27-01-77 611.25 596.25 575.84 558.75
{22.99) (22.58) {20.19) (17.21) (0.81)
27-02-77 996.34 784.59 1648.34 1848.34
(29.42) {26.91) (37.31) (42.31) (4.04)
To) 1977—78 4-10-77  19-10-77 4.11-77  19-11-77
30-11-77 459 00 0.00 0.00 0.00
(17.16) (1.00) (1.00} (1.00}y  (2.52)
31-12-77 1130.42 281.25 1471.67 0.00
{29.72) {15.70) (33.97) (1.00}  (8.24)
31-01-78 764.79 902.92 1556.39 1303.12
(21.91) (28.83) {35.09) (35.49) (1.50)
c) 1979—80 9-10-79  19-10-79 29-10-79 B-11-79
9-01-80 7.50 7.50 13.37 0.00
(2.19) (2.19) (2.77) (1.00) (NS
24-01-80 3.56 11.25 38.43 29.37
(1.52) (2.49) (4.91) (4.10)  (1.11)
7-02-80 1.37 16.25 95.00 155.93
(1.27) {3.06) 17.85) (8.69) (4.09)
18-02-80 1.25 21.25 273.43 683.50
(1.22) (3.03) (14.55) (24.40)  (4.15)
1-03-80 1.56 45.31 27281 711,25
(1.33) (5.45) {13.69) {(24.40) (3.55)

Figures in parentheses are 4/ n-+1 values
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Table 3 : Response of different dates of sowing on yield (kg/ha) of different

Brassica varieties

Dates of sowing

Varieties D, D, D, D, Av.
a) 1976-77 (8-10-76) {18-106-76) (28-10-76) (7-11-78)
BSH 1 669 667 583 156 516
Pusa Kalyani 1414 1489 1333 511 1186
RH 30 2467 2133 2011 1633 2061
Prakash 3078 2367 1356 1222 2005
Av. 1907 1664 1320 BEQ
C. D. at 5% for date of sowing=133.0
C. D at 5 9 for varieties =099.0
vy 1977-78 {4-10-77) 119-10-77) {41117 {19-11-7
BSH 1 324 218 194 32 192
Pusa Kalyani 358 448 272 22 317
RH 30 1055 667 570 133 606
Prakash 1164 1115 800 76 788
Av. 775 612 451 65
C. D. at 5% for date of sowing=07.90
C. D. at 59 for varieties =12.60
c) 1979.80 (9-10-79) {19-10-79) {29-10-79) (8-11-79)
BSH 1 1362 838 771 528 873
Varuna 1981 1638 1257 1029 1476
RH 30 2029 1752 1343 1048 1543
Prakash 1981 1752 1276 638 1411
Av. 1838 1495 1161 809

C. D. at 5% for date of sowing = 398.0
C. D. at 5% for varieties =169.0
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1977-78 were quite low (Table 3) because of heavy incidence of hairy cater-
pillar {Diacrisia obliqual, frost and untimely rains during February. Even
then, the early sown crops escaped a bit of these effects, while the late sown
crops performed very badly with average vyield of 65 kg/ha irrespective of the
varieties. During 1979-80, the variety Varuna yielded significantly higher
(1476 kg/ha) than BSH 1 (873 kg/ha} confirming the higher yield potential
of the varieties of B. juncea group.

Regarding date of sowing, the crops sown early {D; 4th to 9th October)
yielded the highest (1907 kg/ha) during 1976-77, irrespective of the varieties
of different Bressica groups. This was followed by the normal (D,; 18th to
19th October) sown crops (1664 kg ha). Thelate sown crops (D,; 28th
October to 4th November and D,; 7th to 19th November) vyielded significantly
lower (1321 and 880 kg/ha, respectively) than the early and normal sown crops,
The results obtained during the succeeding years i. e. 1977-78 and 1979-80 also
confirmed the first year's results, Therefore, the selecticn of a good variety
from B. juncea group and sowing in the first week of October can help to
combat this pest effectively and economically.
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Combining ability and genetic architecture of
protein content in Indian mustard
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ABSTRACT

Nine genotypes of Indian mustard representing a wide spectrum with respect to morpho-
logical and bicchemical attributes were crossed in half diallelic fashion to study the inheritance of
protein content. Both additive and rion-additive genetic components were observed to be operative
for its inheritance. Three parents namely Yellow rai K 1, RH 30 and RC 423 exhibited significant
nositive gca effects and the use of these parents in future breeding programme is advocated. A few
cross combinations also showed significant positive sca effects for protein content. [ntermating

of selects in early secreciting generations is &lso suggested in order to exploit the available
genetic components,

Key words : Combining ability; Genetic architecture; Indian mustard
INTRODUCTION

Rapeseed and mustard are unique in a way that they are concentrated
packages of fats and proteins of the type not available through services in nature,
In Ind:a, oil is mainly consumed for domestic purposes whereas cake locally
known as ‘khal’ is used as an animal feed which contains about 40-45% protein,
Since rapeseed and wustard proteins play an important role in nutrition of
animals as well as human teings, it is quite comparable with soybean protein.
Keeping in view, the importance of mustard protein, present study was initiated
to know its genetic architecture without which it may not be possible to formulate
an effective and efficient breeding methodology.

MATERIALS AND METHODS

Nine genotypes namely, RH 30, Prakash, Yellow rai K 1, RH 785
RC 1426, RC 1425, RH 780, RC 423 and RC 781 differing in morphological
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and bio-chemical characteristics were crossed in all possible combinations
(excluding reciprocals). 36 F, hybrids alongwith their 9 parents were grown in
randomised block design with three replications. The progenies including parents
and F,’s were sown spacing 45 cm x 15 cm between and within rows, respecti-
vely. The bulk seed sample of each progeny collected at the time of harvesting
from all the replications was utilized to analyse protein content as per specifica-
tions outlined in AQAC(1961). The angular transformed data were further
utilised for statistical analysis. The analysis of combining ability variances and
effects were done according to Griffing's (1956) method Il model I. The estimates
of genetic components namely D, H,, H., h? F and E alongwith different ratios
were obtained using the method suggested by Hayman (1954}

RESULTS AND DISCUSSION

The analysis of variance indicated the presence of sufficient amount of
genetic variability with respect to protein content among the progenies including
parents and F,’s. The mean sum of squares due to general and specific combining
ability (gca; sca) were significant {Table 1).

Table 1 : Analysis of variance for combining ability for protein content in
Indian mustard

Source d.f. Mean sum of squares
General combining ability 8 2.08%
Specific combining ability 36 1.03*%
Error 88 0.043

6%g ' 0.185

62s 0.987

6%s/62g 5.33

* Significant at P=0.05%

As it is clear from the expectations of general and specific combining
ability in Griffing's analysis that mean squares do not provide a clear picture of
relative magnitude of additive and non-additive genetic components, the unbiased
variances due to bath general (6%g) and specific (62s) combining ability were
estimated. The results indicated the presence of both additive (62g) and
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non-additive {6%s) genetic components, and the magnitude of latter was nearly
5 times higher than the former.

The estimates of D, H,, H,, h? F and E along with different proportions
have been presented in Table 2. The genetic parameter, D, which measures the
variance due to additive genetic effects was significant. H,, which measures the
variance due to dominance component was also significant. Between the two

Table 2 : Estimates of genetic components and their ratios for protein content
in Indian mustard

Components Ratios
D 1.13*% +0.33 (H,/D)1/= 2.09
H, 4.93*% +0.73 H"/4H, 0.18
. {4DH,) 7 +F
H, 340 = 0.63 (4DH )12 F 2.08
h* 0.003+0.279 n*H, _ 0.008
F 1.65 +0.77 Heritabi- 24.69
lity (NS)

E 4.33 +0.10

* Significant atP - 005

components, the magnitude of H, was relatively higher than the corresponding
D components. Further, the ratio (H,/D) 1/%, which measures the average degree
of dominance also confirmed the presence of over-dominance. This indicated
that protein content in Indian mustard is largely under the influence of non-
additive genetic component. Contrary to the present findings, Grami and
Steffensson (1977) observed that protein in Summer rape is exclusively under the
contro! of additive gene acticn. The positive significant value of F indicated the
presence of more number of dominant genes involved in its inheritance. It was
further confirmed when the ratio(4DH,)*!*+4F and (4DH,)'/2-F attained the value
of 2.08, which indicated that for every cne recessive gene there were at least two
dominant genes. The ratio of H, and4H; was observed to be deviating from the
theoretical value of 0.25, revealing thereby the asymmetrical distribution of
positive and negative genes among the parents entering crosses. The ratio h2/H2
was unexpectedly very low which might have been underestimated because of the
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presence of complementary genes. Therefore, no valid interpretations with
respect to the number of genes or gene groups exhibiting dominance could be
made. The heritability in narrow sense was observed to be 24.69 per cent.

The estimation of general and specific combining ability with respect to
parents and F, crosses respectively would be of immense use for the enhancement
of genetic material (Table 3). The parents Yellow raiK 1 exhibited highest gca
effects followed by parents RH 3 and RC 423 for protein content. A significant
positive association of gca effects and array means was observed but on the con-
trary, no association was recorded between gca effects and per se performance.
The results with respect to the absence of correlation between general combining
ability and per se performance were also confirmed by several workers {(Nanda
and Gupta, 1967; Yadava and Gupta, 1975}. It is, therefore, suggested to use the
above good combining parents in future breeding programme for the development
of varieties possessing good quality of meal.

An evaluation of specific combining ability revealed that only 11 cross
combinations RH 30 x Prakash, RH 31 x Yellow rai K 1, RH 30 x RH
785, RH 31 x RC 1425, RH 30 x RC 423, Prakash x RC 423, Yellow
rai K1 x RC 1425, Yellow rai K1 x RC 781, VYellow rat K 1 ~ RC 781,
RH 785 x RC 1426, RC 1426 x RC 1425 exhibited significant positive sca effect for
protein content. The cros RH 785 x RC 1426 possessed highest sca effects (2.077)
whereas the minimum significant positive sca effects were recorded by a cross
Yellow rai K 1 x RC 781 (0.598). Rest of the crosses possessing significant
positive sca effects were midway between these two extremes. It was also
observed that all the above promising crosses, except for two crosses RH 785 x
RC 1426 and RC 1426 x RC 1425, resulted from at least one good combining
parent revealing thereby, the predominance of additive x additive and / or
additive x dominance type of genic interaction in these cross combinations.
Regarding the high sca effects of RH 785x RC 1426 and RC 126 x RC 1425, it
is expected that they might have arisen purely from the presence of genic in-
teraction. However, sometimes different genes or gene groups present separa-
tely in parents (i.e. RH 785, RC 1425 and RC 1426) nick well when brought
together.

It was concluded from the results obtained from combining ability, and
component analysis that the fixable and non-fixable components of genetic
variances are important for the inheritance of protein content in Indian mustard.
But the major role of non-additive genetic component cannot be ignored because
of its higher magnitude as indicated by all the analysis under consideration.
Therefore, it looks very desirable to formulate a breeding methodology which
may mop up the fixable gene effects and at the same time maintain considerable
amount of heterozygosity for exploiting the dominance effect. Intermating of
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selects in early segregating generations appears to be worth utilizing for exploiting
simultaneously the fixable and non-fixable gene effects. Further, the undesirable

linkages are also likely to break and subsequently may result in the establishment
of desirable recombinants.
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The effects of peg removal on the vegetative and
reproductive parts of groundnut
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ABSTRACT

Removal of pegs was carried out for one week from the onset of flowering in six cultivars
of groundnut grown in the field during the monsoon season {July) of 1978 at Hyderabad. As soon
as the crop attained maturity the vegetative and reproductive parts were sampled, counted and/or
weighed after oven drying. Removal of pegs resulted in increasing the root biomass in all the six
cultivars and haulm biomass only in Virginia and Spanish cuitivars. Cultivars showed an increase
in number of aerial pegs byt a decline in immature and mature pods. The total number of ferti-
lized flowers were considerably enhanced in Virginia cultivars whereas in Spanish and Valencia
it was decreased. The yield was affected but the extent varied with cultivars. Virginia cultivars
compensated better for initially lost pegs,

Key words : Peg removal; Yield components; Groundnut
INTRODUCTION

Groundnut plants generally start flowering from the third week of sowing
and continue for about 70 days depending on the genotype. Fluctuations in
flowering within this pericd have teen cbserved to cccur in all three of the major
groundnut cultivars- Valencia, Spanish and Virginia (Nicholaides et £/., 1969).
The fluctuations result in flushes of flowering which are partly controlled by
existing temperature, moisture and relative humidity (Bcuffil, 1947; Smith 1954,
Fortanier, 1957; Lee et a/ ., 1972). However, the early formed flowers in one
flush may influence the late formed ones of another flush. Since the flowers
formed early start producing the pods, the late formed flowers may get affected
in pod production (Martin and Bilquez, 1962) probably for want of assimilates.
If the early formed flowers or pegs are removed, the late ones may possibly
produce the pods successfully,

In this experiment the pegs produced for a week after the onset of flowering
were removed in order to study the plant’s ability to ccmrpensate {or the lost pegs
as influenced by cultivars.
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MATERIALS AND METHODS

The experiment was conducted at the Agricultural College Farm, Hyderabad
(17.33° N, 78.50 E) during the monsoon season (July) of 1978. Groundnut cultivars
M 13, Robout 33-1 (Virginia), TG 16 (Spanish;, TG 14, Gangapuri and GDM 1
{Valencia) were planted in randomized block design with four replications in
alfisol after fertilizing the soil with 50 kg P,O,/ha. The plants were grown
spacing 30 x 15 cm in 20 m*” plot. The crop was protected from pests and diseases
by spraying recommended pesticides and fungicides respectively.

Peg removal treatiment involved the cutting of the young pegs developed
from the leaf axils. The treatment was carried out in an area of I0m? for one
week from the day of the first peg appearance. In control plots the flowers were
allowed to form pods continuously. The durations for maturity were 126 days
for M 13 and TG 14, 114 days for TG 16 and Robout 33-1 and 87 days for
Gangapuri and GDM 1.

At harvest, the dry weight of haulm, roots and pods; number of mature
pods, aerial pegs and immature pods; kernel number per pod and 100-kernel
weight were recorded and statistically analysed.,

RESULTS
Eifect on vegetative paris

The effects of peg removal on the dry weights of haulms and roots are
shown in Fig. 1. There was about 10-16 per cent increase in biomass of haulms
due to peg removal in M 13, Robout 331 and TG 16 whereas other three
cultivars did not show the difference. On the other hand, removal of pegs
caused an increase in root biomass significantly in all the cultivars. The
increase was gnaximum in Robout 3%-1 and minimum in M 13,

Effect on reproductive parts

Removal of pegs considerably enhanced the number of immature pods of
Robout 33-1, but it was reduced in other cultivars (Fig. 1), In M 13, the
reduction was even to the extent of 51 per cent but it was only 7 and 4 per cent
for TG 14 and GDM 1 respectively. The number of aerial pegs increased
enormously (58 per cent) in M 13 due to peg removal. Although, the increase
was also found in other cultivars, the extent was much low. It is interesting to
note that M 13 had produced the maximum number of aerial pegs even in
control compared with other cultivars and peg removal had still augmented its
capacity to produce more number of pegs.



65 Narayanan ef a/ : Effect of peg removal in groundnut

O CONTROL
W PEG REMOVAL
e 8001 HAULM e 40r ROOT
= 600+ @30t
* 3
:"400'- >20f
= o
200F 10}
UL OL
800 MATURE PODS  ™©00r  AEIRAL PEGS

q*g 600 1200+

2 400 V¢ 800
H o

200 [l Z 400}

0 ot

800r  \mmaTURE PoDs °%f  POD YIELD
g 600t o 800F
2 Loot @ 400+
200[ 200
L
%2 9.4 6 6 "N 2 34~ % 8

1.M-13 2.ROBOUT 33-1  3.T7G-16
4.7G14  5.GANGAPURI 6.GDOM-1
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cultivars (significant at P = 0.05)



66 _ Journal of Qilseeds Research

Effects on yield and yield components

In all the cultivars pod yield was depressed by peg removal. The degree
of depression in yield differed considerably with all cultivars. TG 14 suffered
the most (46 per cent) and Robout 33-1 the least (8 per cent). The vield losses
inM13and GDM 1 were 14 and 16 per cent respectively., TG 16 and
Gangapuri showed a loss of about 26 per cent {Fig 1).

The number of mature pods did not change in M 13, Robout 33-1 and
TG 16 but removal of pegs significantly decreased this number in other cultivars.
The number of kernels per pod and kernel size did not differ between the
treatments. However, the harvest index calculated on the basis of mature pod
indicated a slight decrease for the peg removal tczitnzat but for Gangapuri,
and it was only marginal for M 13 (Table 1).

Table 1: Effects of peg removal on yield attributes

Kernels per pod 100-kernel wt.{g} Harvest index
' "{per cent)
Cultivars L
Control Peg Control Peg Coentrol Peg
‘removal removal removal
M 13 1.6 1.5 64 66 17 14
Robout 33-1 1.6 1.6 64 66 17 14
TG 16 1.9 1.5 64 68 32 24
TG 14 1.8 1.8 39 37 27 18
Gangapuri 2.1 2.2 39 35 16 16
GDM 1 2.1 2.1 37 35 34 27
LSD (P - 0.05) 0.9 15 —
) DISCLSSION

When pegs formed for one week were prevented from developing into pods,
the plants were induced to grow more in roots and tops probably because of the
assimilates being diverted to these plant parts for growth. It was also shown in
pigeonpea that removal of flowers resulted in accumulation of large amounts of
starch in stem {Sheldrake et a/, 1979). Similarly, stem growth in groundnut was
found to increase due to removal of half of the pods (Williams et &/, 1976}.
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The increase in haulm biomass was not noticed in Valencia group but the root
biomass was found to increase in every cultivar tested

Significant enhancement in number of aerial pegs was observed due to
peg removal for Virginia and Spanish cultivars but it was marginal for others.
Peg removal thus stimulated the plants to produce more and more flowers in order
to compensate for the lost ones. Under certain conditions, cowpeas have been

shown to compensate completely for the removal of flowers and young pods upto
9 days (Ojehomon, 1970}.

In groundnuts, although more number of flowers are produced, their
success to develop into pods is limited because of the time lag and the position
they occupy in the plant. [t may be possible that the increase in number of aerial
pegs would have resulted in the fewer immature pods observed in all cultivars
except in Robout 33-1 which produced higher number of immature pods. Although
this cultivar belongs to Virginia, the duration was much shorter than M 13
(144 days vs 130 days). Therefore, at the time of harvest, most of the pods
would not have been matured in the peg removal ireatment. Shear and Miller
11955} also showed that the removal of pegs from the beginning of peg formation
for one monith in runner groundnuts did not reduce the number of large pods at
harvest, although, later formed pods were less mature at harvest.

The number of mature pods was reduced significantly as a consequence
of peg removal in Valencia cultivars which again suggests that these
cultivars were not able to compensate for the initiaily lost pegs. The total
numbers of aerial pegs, immature and mature pods must be produced from the
total number of fertilized flowers. By computing the percentages from the total

proportion of these reproductive structures as influenced by peg removal is seen
from Table 2.

The number of fertilized flowers increased considerably in Virginia cultivar
by removal of pegs. However, the percentage of aerial pegs produced from
these flowers was 71 per cent for M 13 and 32 per cent for Robout 33-1 which
may be due either to the differences in duration of these two cultivars as
mentioned earlier or to the growth rates of the aerial pegs. Moreover, the pod
and kernel sizes of M 13 were almost double that of Robout 33-1. Therefore,
the time required for converting the aerial pegs into mature pods may be more
for the former cultivars which is evident from the less proportion (13 per cent)
of immature pods observed, in this cultivar. Thus it indicates that Virginia
cultivars were able to compensate and produce more fertilized flowers as a result
of peg removal which in fact had reduced the proportion of these flowers in the
Spanish and Valencia cultivars except in GDM 1 because of its dwarf, determinate
and short duration (75 days) characters. The number of kernels per pod and
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Table 2: Total number of fertilized flowers and its distribution

Number per m*

Culti- Aerial pegs Immature pods Mature pods Total
vars

Control Peg Control Peg Control Peg Control Peg

removal removal removal removal
M 13 783 1241 476 234 287 277 1550 1754
(50.8)%  (70.8) (30.7) (13.4) (185 (158)

Robout 469 572 368 581 627 622 1464 1775
33-1 (32.0)  (32.2) (25.1) (327) (42.8) (35.0)
TG 16 432 522 619 403 683 672 1734 1597

(24.9)  (32.7) (35.7) (25.2) (39.4) (42.1)

TG 14 599 532 509 476 517 375 1525 1383
(32.7)  (38.5) (33.4) (34.4) (33.9) (27.1)

Gangapuri 243 266 369 252 231 202 843 720
(28.8) (36.9) (43.8) (350) (27.4) (28.1)

GDM 1 160 200 409 393 247 221 816 814
(19.6} (24.6) (50.1) (48.3) (30.3) 27.1;

LSD (0.05) 65 48 12 —

Data in parentheses are the per cent values over total

kernel size were not influenced by removal of pegs whereas the pod yield was
affected. Again the loss was considerably less for Virginia cultivars and GDM 1.
It appears, therefore, that removal of pegs in groundnut for one week stimulated
root and haulm growth (only in Virginia and Spanish cultivars) probably as a
result of diversion of assimilates and cultivars responded differently to production
of flowers and formation of pods.
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Oil content and fatty acids variation in mutants of
Brassica juncea L. Czern § Coss

K. L. Ahuja, K. S. Labana, R. K. Raheja and S. S. Badwal
Department of Plant Breeding
Punjab Agricultural University, Ludhiana - 141 004

The quality of an oil depends upon its fatty acid composition. Mustard is
valued for both high and low erucic acid. Information regarding varietal varia-
tion in the mustard is limited. In our previous communication (Labana et af, 1978),
we had reported chemical constituents of 21 Bressica juncea mutants. In the
present study, variation and correlaticn among fatty acids and oil content in the
mutants and their parental type RL 18 have been reported.

Dry seeds of B. juncea, L 18 were treated with 50 kr, 100 kr, 150 kr and
200 kr of gamma rays using Co 60 source at the Indian Agricultural Research
Institute, New Delhi during 1969. Mutants were selected from the advanced
generations and analysed for oil and fatty acids. Qil content was estimated by
NMR (Newport Analyser, Model MKIIl A). For fatty acid analysis, oil was ex-
tracted by the method of Kartha and Sethi (1957). Fatty acid methy! esters were
prepared by the method of Luddy et &/ (1968) and analysed by gas liquid chroma-
tography as described earlier (Sekhon ef </, 1972). Data were statistically
analysed and the correlation coefficients were estimated.

The data on 0il content and fatty acid composition (Table 1} showed the
variation with respect to oil and fatty acid components among the mutants as
well as in comparison to the parental type RL 18. Per cent oil content ranged
from 37.6 (RLM 3) to 43.9 (RLLM 96); while the fatty acids, palmitic varied from
1.8 (RLM 96) to 4.6 (RLM 3); oleic from 8.0 (RLM 29:25) to 17.2 (RLM 45);
linoleic from 11,8 (RLM 45) to 23.1 (RLM 528); linclenic from 3.3 (RLM 602) to

Received for publication on November 3, 1983
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Table I. Oil content and fatty acid composition of Bréssica juncea

mutanis
Acids %
Strain 0il
content Pal- Oleic Lino- Lino- Eicose- Erucic
mitic leic lenic noic

RLM 240 40.3 2.1% 14.8 204 6.9 8.8 47.0
: 29 40.1 2.7 15.6 19.9 6.8 7.6 47.4
105 40.3 2.5 13.1 19.6 8.3 7.0 49.4

528 41.8 29 15.1 23.1 7.7 8.3 428

83 43.3% 35 14.5 17.4 7.8 9.7 47.2
198/1 416 2.9 9.7% 203 10.0* 6.5 50.6

B4 41.3 2.1% 10.6 18.0 9.6% 5.8% 53.5

78 39.5 2.0% 132 18.5 7.3 6.1 529
215 43.4% 2.1% 124 18.2 6.1 6.1 55.2%
183 35.9 2.6 12.9 20.6 7.4 7.6 49.0

85 40.7 28 13.3 16.0 7.7 11.2 49.1
29,25 388 36 B.0* 20.8 8.4 10.2 49.0

3 376 4.6 15.5 20.1 6.6 9.2 44.0

602 41.7 3.1 15.2 16.2 33 6.6 55.6%
171 42.0 3.7 149 136 4.6 8.0 56.3%
45 40.0 4.5 17.2 11.8 35 12.6 50.4
546 374 2.7 14.4 19.0 3.3 7.3 534
82 40.8 3.1 14.4 20.2 4.3 6.1 52.1

96 439%% 18%¥% 149 211 56 8.2 48.5
514 42.2 4.3 16.7 19.7 5.8 10.7 42.9
1198 41.9 29 13.9 18.8 7.1 8.1 49.3
Mean 408 3.0 138 18.7 6.5 82 496
RL 18 39.0 4.3 14.5 18.9 53 9.7 469
*CD 5% 36 18 4.5 5.3 4.0 3.9 7.9

**CD 19 49 24 6.2 7.3 5.4 5.3 224
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10.0 (RLM 198/1); eicosenoic from 5.8 (RLM 84) to 12.6 (RLM 45) and erucic
content from 42.8 (RLM 528} to 55.6 (RLM 602).

Mutants RLM 83, RLM 215, RLM 96 showed significantly higher oil content
than the parent., Mutants RLM 45 and RLM 514 had higher oleic acid but the

increase was not significant. However, twe mutants (RLM 198/1 and RLM 84)
recorded significantly higher percentage of linolenic acid than RL 8. Three
mutants namely, RLM 514, RLM 528 and RLM 3 showed low content of erucic
acid. The earlier finding (Labana et #/. 1978) of RLM 514 and RLM 528 having
low erucic acid has further been confirmed in the current investigation. From
the nutritional point of view, these three mutants are better because of low erucic
acid content and slightly higher concentration of oleic and linoleic acids. On the
other hand three mutants {RLM 215, RLM 171, RLM 602) showed a significant
increase in erucic acid content over RL 18,

Correlation coefficients among oil and its fatty acids are presented in
Table 2. 0Oil content was found to have no correlation with any of the fatty
acids. This finding was in agreerent with the earlier studies in B. campestris
{Ahuja et &/, 1975). However, Klassen {1976) showed that there was a significant
positive correlation between erucic acid level and oil content in different popu-
lations of rape (8. campestris). He also reported that strains with 20% erucic
acid content would possess 1 to 39 more oil content than strains with no erucic
acid but this was not found to be true in the present studies.

Table 2: Correlation coefficients among oil and fatty acid components

Name Palmitic Qleic Linoleic Linolenic Eicosenoic Erucic
Qil —0.170 0.080 -—{.338 0.101 0.096 0.170
Palmitic 0.422% 0.083 —0.334 0.657%  —0.493%
Qleic 0.048 —0.574%% (.324 —0.463%
Linoleic 0.337 0.034 —0.729%%
Linolenic ) 0.256 0.435%
Eicosenoic 0.030
* Significant at P = 0.05
*#% Significant at P = 0.01
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Among the fatty acids, palmitic acid had a significant positive association
with oleic and eicosenoic acids but showed a negative correlation with erucic
acid. Oleic acid had significant negative correlation with linoleic acid and erucic
acids. A reciprocal correlation between linoleic acid and erucic acid was also
found to exist. On the other hand linolenic acid had a positive correlation with
erucic acid. Gross and Stafansson (1966} reported significantly negative corre-
lation between erucic acid and linolenic acid while Craig and Watter (1959)
observed significantly negative correlation between oleic and erucic acid. In
Taiwan rapeseed, Chen et ¢/ (1977) reported a highly significant negative carre-
lation between erucic and palmatic acid (-0.5778} erucic and oleic acid {-0.9665),
and erucic and linoleic acid {-0.7649).

Negative correlation of palmitic, oleic and lenoleic acids with erucic acid
is of great significance in breeding varieties having high erucic acid which is a
desirable character for the manufacture of certain chemicals {(Bruun and Matchett,
1963). On the other hand, the negative correlations would also be helpful in
obtaining varieties with very low erucic acid content which would improve the
nutritional quality of the oil (Downey. 1966},
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Effect of date of sowing on the incidence of Dasineura fini
Barnes (Diptera : Cecidomyidae)} and yield of linseed

Y. K. Mathur, Basant Singh, Ram Anjor and J. P. Srivastava
Department of Entomology, C. S. Azad University of
Agriculture & Technology, Kanpur, U. P,

Linseed (Linum uvsitgtissimum Linn.) is an important oil seed crop in
the rainfed areas of Uttar Pradesh, particvlarly, Bundelkhand regicn. The
extensive and intensive survey conducted in the linseed growing tracts of this
state reveal that this crop suffers heavy losses from the ravages of a variety of
pests viz. Diacrisia obliqus Wk, Plusia spp; Phytomyza horticola Gour;
Dasineura lini Barnes; Bemisia tabaci Genn. and Amrssca spp. Among these
insect pests, linseed bud fly (D, /iri) is a limiting facter in the hich preductivity
of this crop.

Keeping in view the seriousness of linseed bud fly and harmful efiects of
insecticides, it was felt desirable to contro! this pest by cultural practices in-
volving different dates of sowing so that the crop may escapz the damage caused
by pest. Pal et ¢/ [1978) demonstrated that the minimum incidence of this past
and maximum yield of linseed were obtained when the crop was sown early,
However, they did not mention the effect of October sowing which appears to
be an ideal time of sowing for linseed in this state to avoid bud fly incidence,
Therefore, the present studies were undertaken to record the cbservations on
the incidence of D. /in/ and yield of linseed when sown at different mtervals
from October to November.

The experiment was laid out during Rabi 1977-78 at Chandra Shekhar
Azad University of Agriculture & Technology, Kanpur in a randomized block
design with three replications. The size of plot was 4 m x 3m and distance from
row to row and plant to plant as 25 c¢m and Bcm respectively. The different
dates of sowing of Neelum veriety were adjusted within 2nd week of October
to first fortnight of November as shown in Table 1. Observations were
recorded on the percentage of pods damaged and the yield of crop. The data
thus obtained were subjected to analysis of variance.

Keceived for publication on November 28, 1983
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Table 1: Effect of different dates of sowing on the occurrance of linseed
bud fly and yield of linseed crop

Percentage of pods Yield per Yield
Date of sowing infested by gall midge plot in per ha
Actual Angular (kg) {qts)
value value
11-10-77 38.60 3841 1.090 9.92
18-10-77 39.57 38.98 1.387 11.56
25-10-77 38.36 38.27 0 995 8.29
1-11-77 57.77 49.47 0.625 5.21
8-11-77 71.37 57.65 0.672 5.60
15-11-77 76.91 61.28 0.607 5.05
8. E.m.= 1.88 0.114
C.D. at 5% 4.02 0.240

It is evident from Table 1 that the different dates of seeding have marked
influence on the incidence of linseed bud fly and the yield of crop. As regards
infestation of gall midge in terms of percentage pods damaged, it was minimum
when the crop was sown in the month of October and there after the intensity
of damage increased significantly. [t was as high as 76,91 per cent in the crop
sown on 15th November, 1977. The present finding is in conformity with the
observations made at Tikamgarh centre {Anon., 1983) of Madhya Pradesh where
it has been reported that linseed sown in the month of October receives the
minimum infestation of O. fins.

Considering the impact of sowing date variations on the yield of linseed
it was found that maximum yield (1.387 kg/plot) is obtained with the sowing of
crop on 18th October, 1977. Of course, thereis no significant difference in
yield when compared with other early date of sowing i.e. 11th October, 1977.
The seeding of crop in the month of November resulted in significantiy poor
yields, The lowest yield (0.607 kg/plot) was recorded when the crop was
sown on 15th November, 1977, Similar observations have also been recorded
at Tikamgarh centre (Anon., 1983).

From the foregoing discussion, it is obvious that crop sown by middle of
October had the minimum incidence of gall midge and maximum vyield of linseed

crop.
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Screening of some Brassica species and their strains
for resistance to mustard aphid '

D. R. C. Bakhetia, X. §. Brar and B. S. Sekhon
Department of Plant Breeding,
Puniab Agricultural University, Ludhiana-141 004

Among the various pests of Bressics crops, the mustard aphid, Lipaphis
erysini (Kalt.) is the most destructive and causes about 24 per cent yield loss in
India {Bakhetia, 1983). The use of resistant varieties serves as an effective, safe
economical method to save the crop from ravages of the pest. The present studies
were undertaken to evaluate the available germplasm to identify the potential
lines for use in developing aphid resistant cultivars.

A total of 286 entries consisting of B. juncea (267), B. campestris (9,
B. napus (7), B. alba (1), B. carinata (1) and B. tournefortii {1) were tested in
six trials at Ludhiana {1976-77 to 1981-82) and two at Faridkot (1980-81 to
1981-82) in randomized block design with three replications, keeping single row
of 5m length for each variety. Row to row and plant to plant distance were
maintained as 45 and 60 cm respectively. Population of the aphids per plant was
recorded every season twice, at full bloom and pod formation stages, in randomly
selected five shoots (one shoot per plant) in each replication.

The population of the aphid at Ludhiana remained very low during 1967-
77 and moderate during 1977-78, 1978.79 and 1981-82. It was very high
during 1979-80 at l.udhiana and 1981-82 at Faridkot, whereas during 1980-81 the
pest population was high at both the places.

Ten cultivars/varieties viz. P 26/21, RCU 10, RH 7326, RK 2, RLM 84,
RLM 185, RLM 198. RLM 528, RW 85-59 of R. juncea and a strain of B. tour-
nefertii were observed 1o be fairly resistant to mustard aphid as these harboured
lower aphid population invariably in every year of testing {Table 1). Highly
susceptible cultivars/varieties were Pant Rai 1002, RH 763, RH 781, RH 7361,
RIK 3, RK 12, RL 18, RLM 188, RLM 240 and RLM 545,
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Table 1 : Population of the mustard aphid on the promising lines during differen:
years under testing

Average number of aphids per shoot/plant®

Cultivars
1976-77 1977-73 1978-79 1979-80 1980-81 1981-82

1. P 26/21 — 32 14 177 — 76
22%*

2. RCU 10 — 36 —_ — — 76
25%*

3. RH 7326 -— 14 29 141 — —
RK 2 — — 10 — — 83
30

5. RLM &4 25 14 45 97 154 75
34 %

6, RLM 185 — _— 58 84 145 80
23%

7. KLM 198 22 36 17 G7 30 60
_ 79%

8. RLM 528 12 — 40 120 150 71
9}5:

9. RLM 85-59 — — — — 118 76
43

10. B. tournefortii — — —_ 88 — 67
1%

* Average of 3 replications, each comprising 5 plants; All the trials were
conducted at Ludhiana, except those marked as *, which were conducted at
Faridkot.

Promising resistant lines thus observed can be used in the breeding pro-
gramme aimed at developing high yielding varieties possessing resistance to the
mustard aphid.

The authars ara grateful to D¢, K. S. Lahana, Senior Oilsezds Breeder,
Department of Plant Breeding, PAU, Ludhiana. for his interest in this work and
for providing necessary facilities.
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Occurrence of Alternaria alternata (Kissler) on safflower
and sesamum from India

A. L. Siddaramaiah and R. K. Hegde
Department of Plant Pathology,
College of Agriculture, Dharwad-580 O0E, India

Safflower {Carthenus tinctcrius L.} and sesamum (Sesemum indicum
DC.} are the two important oilseed crops in Karnataka and commonly grown under
rainfed conditions during Rabi (October-November) and early Kharif {June-July)
respectively, Leaf blight of safflower caused by Afternaria certhami (Chowdhury
and Beraha) and A, sesam/ (Kaw) on sesamum has been reported earlier by
several workers {Chowdhury, 1964 ; Rao, 1964). Since last three years,
authors observed the association of Afternaria afternata (Kissler) on the Alternaria
- leaf blight of safflower and sesamum under field conditions, This fungus was
dominating over other A/ternaria spp. on safflower and sesamum during Septem-
ber-October and July-August, respectively.

Repeated isolations from the infected leaves of safflawer and sesamum
yielded Afternaria crathami plus A, afternarii and 4. sesami plus A. afternata,
respectively. All the three fungi were purified by single spore isolation technique.
Koch's postulates were confirmed separately on respective hosts. Further, the
mixture of A. carthami and A. alternata as well as A. sesami and A. alternata
were also inoculated on safflower and sesamum respectively, and the character-
istic symptoms of the disease on inoculated leaves of safflower and sesamum were
produced. When A. afternata alone was inoculated on safflower and sesamum, the
early visible symptoms on the inoculated leaves were in the form of water soaked
spots. These spots later turned to brown on the hosts. Further, the spots are
surrounded by a yellow halo on both the hosts.

Alternaria alternata was grown on potato dextrose broth for 20 days and
filtered through filter paper. The filtrate was centrifuged at 3000 rpm. and the
supernatant was tested for its phytotoxicity on datached leaves of safflower and
sesamum. On both the hosts, necrotic flecks appeared after 16 hours of incuba-
tion under moist chamber.
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Ali the three species of # /terncria were identified on the basis of conidial
measuremnent and morphology and identifications were confirmed by C. M. L,
London (IMI No. 233775: 4. sesami. IMI 233776: A. carthami and 1M1 233777:
A. afternata). Persual of the literature suggests that A. s/ternata is a new record
on safflower and sesamum and causing leaf spot in India. Combined elfect of
A. alternata with A, crathami and A. sesami resulted in severe leaf blight on the
the safflower and sesamum, respectively.

Authors are grateful to the Director, Commonwealth Mycological Institute,
Kew, England for confirming the identification of the pathogens.
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Intensed dark green small leaf mutant in groundnut

G. R. Bhole, 5. 8. Patil, and A. B. Deokar
Agricultural Research Station, Jalgaon-425 001, India

The bunch variety JL 24 { Phule Pragati ) of groundnut ( Arachis
Aypogaea L.} released in the year 1979 (Patil et a/ 1981) was grown at Jalgaon,
during summer 1980. A new bunch genotype was detected in this variety.
The mutant is having medium plant type, small dark green leaflets profuse
secondary branches, early maturity by five to seven days as compared to
Phule Pragati (Figure 1}. The distinguishing characters of JL 24 and the mutant
(JL 50} are given in Table 1.

Table 1 : Distinguishing morphological characters of JL. 24 and JL 50 {mutant}.

Character JL 24 Mutant (JL 50j
1. Growth habit Bunch Bunch
2. Plant height (cm) 40-45 30-35
3. Branching (number) Primary (7.00) Primary {8-00)
Secondaries (0. 66) Secondaries {1.89)

4. Leai
i) Foliage colour Dark green

Medium to big

Intensed dark green
ii} Leaflet size Smaller to medium

{Length x Breadth

cm) (7.6 x 3.9 (6.5 x 2.6)
5. Flowering span {days) 22-26 22-26
6. Days to first flower 24 22
7. Pod characters .
i} Size Medium Medium
ii) Reticulation Smooth Smooth
iii) Constriction Shallow Shallow
iv) Kernel nature One seeded 1.22 1.94
Two seeded 15.42 15.14
Three seeded (.99 0.71

v) Beak
vi) Shelling (%)

Prominent
75
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Character JL 24 Mutant (JL 50)
8. Kernel characters
i) Size Medium Medium
ii) Colour Rose Rose
iti} 100 kernel wt. (g) 42-56 40-42
9. 0Qil content (%) 50.7 50.5
10. Days to maturity 85-90 B0-85
11. Pod yield q/ha 16-20 15-16

Average of 10 plants

Fig. | : Comparative plant type of JL 50 (mutant) and JL 24
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The mutant was tested for its true breeding nature and subsequently seed
was multiplied. The vyield potential of the mutant was tested for two Kharif
seasons (1982 and 1983) in a simple comparative trial [(replicated seven times)
alongwith JL 24 and S.B. X[ at the Agricultural Research Station, dJalgaon.
The results revealed that this mutant has showed significantly higher yield than
SB X! and was at par to JL 24 in both the seasons (Table 2).

Table 2 : Ery pod yield of JL 24, S.B. X[ and the mutant in the trials at Jalgaon

Pod yield (kg/ha)

Variety 1982 1983

JL 24 1421 1870
Mutant (JL 50} §361 1820
S.B. X1 831 567
S.E. = 61 18.50
C. D. (5% 183 56.83

This mutant was observed to be iclerent to leaf miner (Aproaerema
modicellz D.) and i5 being used in further breeding programme at Jalgaon.
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Inheritance of ray floret shape in sunflower

Shantha R. Hiremath and K. Giriraj
University of Agricultural Sciences, Bangalore-560 065

In sunflower (Helianthus annuus L.} the ray florets which play an
important role in attracting bees and other insects are flat and possess bright
yellow to orange colour. A variant of this usual form was observed in one of the
germplasm lines which had tubular ray floret wherein the edges of ray floret had

fused forming a tubular structure. The present study reports the inheritance of
this character,

Three inbred lines were used in the crossing programme. Morden
(Cernianka 66) is an introduced variety from Canada now under cultivation in
India. 1t has flat ray florets. Tubular inbred is a natural mutant found in
3-CR-37 line maintained in AICORPO, Sunflower Scheme. As the name
indicates the inbred has fused or tubular ray florets. Another inbred line EC.
85821 has pigmented plant parts with flat ray florets. The hybrid seeds from
two crosses, viz. Morden x Tubular inbred and Tubular inbred x EC 85821 were
obtained in the Kharif {rainy) season of 1980. The F, generation of both the
crosses were raised in the Summer season of 1981 to obtain F, seeds. In
both the crosses, the F, generation exhibited flat ray floret after flowering thus
indicating its dominance over tubular nature. During Kharif seasan of 1981, F,
generation was raised. Morden x Tubular inbred cross had F, population of 123
plants of which 98 plants had flat ray floret and 25 plants had tubular ray floret
which approximated ratio of 3 flat : 1 tubular (Table 1).

Table I : Nature of segregation for ray floret shape in F,

Number of plants with ray . ‘P’ Value
Cross floret shape Ratio X2 between
Flat Tubular
Morden x Tubular inbred QObs. 92,00 25.00 3.1 1.4336 0.50-0.10
Exp. 92.25 30.75
Tubular inbred x EC 85821 Obs, 332.00 93.00 3:1 2.2000 0.50-0.10
Exp. 318.00 106.25
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In another cross (Tubular inbred x EC 85821), cegregation in the F, population
(423 plants) consisted of{332 flat ray florets and 93 tubuler rayfflorets, indicating
the simple recessive nature of gene controlling tubular (fused) ray floret in
sunflower. The ratio was subsequently confirmed in 30 Fy families.

In both the crosses, segregation was observed in 3 flat : 1 tubular ratio.
Hence, it can be concluded that ray floret shape in sunflower is monogenically
controlled and flat ray floret is dominant over tubular nature which confirms
the previous report of Fick (1976). Fased on the present study, the gene symbol
may be designated as ‘F,’ for flat ray floret.

This work was doneunder “‘Super Elite and Elite Sunflower Seed Production
Scheme” sponsored by the Indian Council of Agricultural Research, New Delhi.
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Field evaluation of some improved lines of safflower to
leaf blight caused by Afternaria carthami at Varanasi

5. Roy and K. C. Basuchaudhary
Department of Mycology & Plant Pathology,
Banaras Hindu University, Varanasi-221 005, India

Safflower (Carthamus tinctorius Linn) is an important oilseed crop
sown during Rabi season {October-November) primarily as a rainfed crop. An
area of 717 thousand hectares with annual production of 216 thousand tonnes
has been estimated under this crop in India (Indian Agriculture in brief 1980,
18th edition). Many fungal, bacterial and viral disorders have been reported on
this crop (Bilgrami et ¢/ 1979). lLeaf biight caused by Afternaria carthami
Choudhury, 4. zinnize Pape and A. tenuis Auct. have been reported on
safflower plants (Chowdhury, 1944; Rao, 1963, 1964). Important lines of
safflower grown under ““All India Co-ordinated Research Project on Qil Seeds”
at B. H. U, farm exhibited severe blight symptoms on the foliage. Investigations
revealed that causal organism inciting the blight is Afternaria carthami
Choudhury. Studies were undertaken to assess the extent of disease severity
(at periodical intervals) and its effect on yield.

Per cent disease incidence of 18 cultivars/lines was recorded 16 days
before flowering and disease severity at the time of seed setting. Foliage
disease intensity was estimated by collecting 100 leaves from each cultivar at
random and was calculated using the formula suggested by Horsfall and Hen-
berger (1942) modified to suit the crop. The blighted leaves were categorised
as follows :

Grade Category value Description
1 0 Healthy green leaves
2 1 1-10 spots scattered, coalescing, leaf

yellowing pronounced.
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Grade Category value Description

3 2 1-10  spots scattered,  coalescing,
covering 25-509% area of toe lamina.

4 3 11-20 spots, scattered, coalescing on
' entire leaf surface, leal yellowing, and

marginal drying, spots occasionally
distorted.

5 4 Leaf spots more than 20, coalescing,
total yellowing of the leaf and drying,

Foliar Disease Index

EDI (%)= Sum of the category values o 100
No. of leaves examined q

Yield data recorded at the time of harvest were correlated with the disease
severity and the co-efficient of correlation was calculated using the formula
given by Gupta and Saini {1980).

Per cent disease incidence, Foliar Disease Index (FDI) and vyield per plot of
safflower, cultivars/lines have been presented in Table 1. The data reveal that
all the lines were susceptible to Alternaria blight disease and the lines differ in
their relative susceptibility. More number of plants were infected with age. In
case of per cent disease incidence HUS 305, HUS 304 and BLY 1020 were
highly distinctive in terms of ranking compared to JSS77A, JL-7-8. FDI of
HUS 304 and HUS 305 were substantially lesser.

Disease incidence and yield parameters which are negatively correlated
resulting in substantial reduction in yield of some susceptible varfeties during
present studies, agree with the findings of Zimmer (1963) and Irwin (1976).
HUS 306 was found to be the highest yielder with less disease incidence,

Authors are grateful to Prof. R. M. Singh, Head and Dr. H. Kumar,
Breeder (Safflower) for allowing to record the data from their trials
(Departrment of Genetics and Plant Breeding, 1. A. S., B. H, U.).
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Table 1 : Reaction of the varieties against Alternaria blight

93

S. No. Cultivars/lines

A B Yield/Plot
Per cent disease Foliar disease
incidence index
1 HUS 304 0.8 43.9 1.84
2 1-55-22 16.8 62.9 1.82
3 HUS 305 0.4 516 2.51
4 T 65 €8.0 50.7 1.05
5 BLY 1022 65.6 60.1 1.74
6 BLY 1035 25.2 71.3 1.42
7 BLY 1020 15.2 58.0 1.74
8 Al 96.6 50.7 0.79
9 NRS 209 89.2 50.6 1.25
10 " MYT 20 74.0 51.2 1.02
it BS 365 37.6 48.3 0.56
12 16-185 71.6 46.7 1.27
13 JSF 3 47.6 45.2 0.£8
14 N% 10 54.8 42.1 0.53
15 JL 7-8 77.2 48.1 1.02
16 JssS 77A 100.0 48.7 0.68
17 MYT 28 410 58.7 1.07
18 19-51 98.8 58.1 1.01

Co-efficient of correlation (rxy) = -0.786

A. Data recorded from 11-1-83 ta 12-1-83 {Mean of 250 plants)

B. Data recorded fram 12-3-83 to 14-3-83 {Mean of 100 leaves)
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Inheritance of leaf mutants in brown mustard

D. S. RAWAT and 1. J, ANAND
Division of Genetics,
Indian Agricultural Research Institute, New Delhi-110 012, india

The occurrence of spontanecus mutants in Srassics has often been repor-
ted (Singh, 1961; Asthana and Singh, 1964) from time to time. In the present
study, two spontaneous leal mutants, cecignated as crimpled and chlorotic
were abserved by the authors in their breeding material during the crop seasons
of 1977-78 and 1979-80 respectively. In the former, the plant bore excessively
divided frilled leaves with crimpled lamina, while in the second, the leaves had
creamish white patches of irregular shapes due 1o deficiency of chlorophyll. The
chlorotic mutant was also characterised by light green to creamish white stem
and creamish white small flowers. The young chloratic leaves had the tendency
to turn normral green in the later phase of the plant life.

Both these mutants were crossed with their normal counterpart to study
the genetic behaviour involved in the inheritance of these characters. The crim-
pled leaf mutant was crossed reciprocally with the normal leaf variety, ‘Varuna'
while the chiorotic was crossed with three normal varieties namely Pusa Bold,
Varuna and RLM 198, The F,, F,, F, and test cross generations were planted
during the crop season from 1980-83.

All the plants of various generations were observed for the two mutant
characters and x* test was applied to determine the goodness of fit to the opbser-
ved ratios.

Inheritance of crimpled mutant

All the plants in F, and reciprocai F, crosses of normal x crimpled leaf
were normal, thereby indicating the dominance of normal leaf over crimpled.
The distribution of F, data {Table 1) clearly revealed a digenic mode of inheri-
tance for this trait with plant population segregating into 1278 normal and 75
crimpled leaf types. The cbserved F, ratio of 15 : 1 indicated a pair of duplicate
factors controlling this character which was further supported by the Fy progeny
data. Among the 10 F,; normal leaf progenies studied, six bred normal true, two
segregated into |5 normal : 1 crimpled and two into 3 normal: 1critnpled. The
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Table 1: Mode of inheritance of crimpled mutant

Cross Generation Normal Crimpled Ratio x* value P value Possible
genotypes
Normal x F, 32 — — — _
Crimpled
Crimpled x F, 26 — — — _
Normal
F, 1274 79 15:1 0.3899 0.50-0.75
BC, 28 8 31 0.1481 0.50-0.75
Progenies in Fg
a; from 10
normal F,'s
6 progenies Fy All — — Cr, Cr; Cry
Cr,; Cry; Cry
Cr, cr, cory
cry Cr, Cry;
Cry Cry cry
€r, cry Cry
Cr, Cr,
2 progenies F, BO* 4 15:1 0.3174 0.50-0.75 Crjcr, Cr,
cr,
2 progenies Fg 627 17 3:1 05105 0.25-0.50 Cr, crgcr,
Cr,; Cry cry
Cr, cr,
b) from 2
crimpled F,'s Fy — Ali — — — cry cry cry
cr,

* Total over two progenies

progeny of two F, crimpled leaf plants also bred true in F, generation. The test cross
ratio of 3 normal : 1 crimpled further confirmed the duplicate factor hypothesis.
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The gene symtols assigned to the two factors of normal leaf are Cry Cry and Cr,
Cr,. The presence ai both or any of the factors Cr, or Cr, either doubly or
singly resulted in the development of normal leaves, while their absence in the
double recessive genotype resuited in crimpled leaves. Based on the hypothesis,
the gene symbols for the various progenies of the cross are indicated in Tatle 1.

Inheritance of chlorotic mutant

The F, plants of all the three crosses of normal with chlorotic mutant
(Table 2) showed normal green leaves thus suggesting the dominance of normal

Table 2 : Mode of inheritance of chlorotic mutant

. Leaf colour ‘
Cross Generation Ratio =7 value P value

Normal chlorotic

1. Pusa Bold(Nj* F, 21 — — _— —
x Chlorotic F, 213 42 13:3 0869 0.25-0,50

2. Varuner (N) F, 35 _ — — _
x Chlorotic F., 246 52 133 0.330 0.50-0.75

3. RLM 198N) F, 16 — — — —
x Chiorotic F, 207 54 12:3 0.646 0.25-0.50

*N refers to normal leaf coiour

green colour. The F, distribution pattern of the three crosses revealed twao gene
factors controlling this character, The observed ratios of 13 normal : 3 chlorotic
in all the three crosses suggested that the two factors interacted in an inhibitory
fashion. The genotypic symbols assigned to these genes are A/ (chlorotic) and f
as inhibitory. The inhibitory gene, /, suppresses the expression of the dominant
Chi gene when present together resulting in normal green colour of the leaves,
The double recessive {/i chichl) genotype also bears normal green leaves.
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GUIDELINES FOR AUTHORS

General

Review articles and original research papers concerning important
developments of wide interest in any field of oil seeds will be considered
for publication in Journal of Oilseeds Research. There will be two sections; one
full paper and short communications. The responsibility for the contents of
published articles rests with the author{s). Papers must not contain political
statements or unsubstantiated assertions.

Submission of manuscripts

Submission of an article is understood to imply that the article is original
and unpublished and is not being considered for publication elsewhere.

Papers for consideration should be submitted to

The Editor
Journal of Oilseeds Research
Directorate of Qilseeds Research

Rajendranagar
Hyderabad-500 030, India

PFreparation of Manuscript

1. The official language of the journal is English.

2. Submit the origina! and two copies of your manuscript. Enclose the
original illustrations and two sets of photo copies (three prints of
any photograph).

3. Manuscripts should he typewritten, on one side of the bond paper,
with two inches margins throughout including abstracts and literature
cited. Every page of the manuscript should be numbered in the
upper right hand corner, including title page, literature cited, tables etc.
However, in the text no reference should be made to page numbers,
if necessary one may refer to sections. Underline words that should
bein italics.
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4. When corrections are necessary, never follow the same rules as for
proof correction.

5. Manuscripts should in general be organised in the foliowing order :
Title (please avoid long titles}); Author(s) name(s); Affilliation(s):
Abstract; Key words; Introduction; Material and Methods; Discussion
(Results and discussion combined also), Acknowiedgement; Literature
Cited,

6. Editor reserves the privilege of returning the manuscripts and
illustrations which are not according to the guidelines given here,

Abstracts

An abstract of not more than 400 words should be included with the
manuscript. At the beginning of each abstract, provide the complete bibliography
entry by which the paper will be referenced.

Tables

Each table should be typed on a separate sheet of paper at the end of
manuscript. An indication of where the tables are to appear may be made in
the text margin. Tables should be numbered according to their sequence in
their text. The text should include all tables. Each table should have a brief
and self explanatory title. Any explanation essential for understanding the
table should be given as a foot note at the bottom of the table.

[Hlustrations

1. Al illustrations should bte given separately, unmounted and
unfolded.

2. Illustrations should be numbered according to their sequence in the
text. Reference should be made in the text to each figure.

3. Lettering should be in Indian ink or by printed labels, Make sure
that the size of the lettering is big enough to allow a reduction of
509, without becoming illegible.

4. Each illustration should have a caption. The caption to all figures
should be typed on a separate sheet of the manuscript,

Literature cited

1. All publications cited in the text should be presented in a list of
Literature cited.
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2. Use the following system for arranging your references : .
a. For periodicals

BRADBURY, J. F. 1970. Isolation and preliminary study of bacteria
from plants. Rev. P/l Pari. 49: 213-218.

AGNIHOTRI, V. P, SEN, C. and SRIVASTAVA, 5. N. 1975. Role
of fungitoxicants in the control of Scl/erotium root rot of sugarbeet,
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b. For edited symposia, special issue etc.

BISWELL, H. H. 1974. Effects of fire on chaparral, pp 321-365, In
fire and ecosystems FEds. T. T. Kozlowski and D. B. Ahlgrer.
Academic press, New York.

¢, For books

BARTIK, M and PISKAC, A. 1981. Veterinary toxicology. Develop-
ments in animal and veterinary sciences. Elsevier Scientific Publishing
Company, Amsterdam/Oxford/New York, 346 pp.

Nomenclature

Authors and editors are by general agreement, obliged to accept the rules
governing biological nomenclature as laid down in the International code of
Nomenclature of Botanical, and the International code of Zoological Nomenclature.

For chemical nomenclature, the conventions of the International Union
of Pure and Applied Chemistry and the official recommendations of the
IUPAL-1IUB combined Commission on Biochemical Nomenclature should be
followed.
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