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TABLE 1, Genotypic (rg) and Phenotypic (rp) Correlations among nine characters in three different locations alongwith pooled estimates in Linseed

Character Moisure Qil Protein Todine Palmitic Stearic Oleic Linoleic Linolenic
content content content calue acid acid acid acid acid

1 2 3 4 5 6 -7 8 9 10

Moisture content rp L1 -0.001 0.047 -0.141 0.193 -0.224 0.229 0.013 -0.177
L2 0.060 —0.894*# —0.007 -0.106 0.235 -0.024 -0.206 0.086

L3 0.006 -0.082 -0.066 0.009 0.1 -0.035 -0.020 0.003

r; L1 0.012 ¢.025 -0.271 0.377 ~0. 388 0.465 -0.118 -0.299

12 0.224 -0.281 0.001 ~0.151 0.428 -0.074 -0.281 0.120

L3 0.142 ~0.200 —0.083 -0.160 0.446 -0.035 -0.373 0,110

Qil content 0.088 rp L1 —0.932%* 0.162 -0.047 —0.144 -0,172 0.107 0. 160
L2 —0.956** 0.375* 0.133 0.101 =-0.418* —0.297 0.474*

L3 —0.922%* 0.265 0.011 ~0.261 -0.107 —.225 0.291

1.185 rg LI -0.968 0.187 -0.092 -0.174 -0.193 0.141 0.177

: L2 -0.976 0.359 0.146 0.102 -0.439 —0.268 0.476

L3 -0.957 0.276 0.177 -0.295 -0.173 -0.251 0.312

Protein content -0.148 -0.943** rp LT — -0.188 0.084 0.151 0.165 —0.039 -0.204
L2 -0,311 -0.052 -0.138 0.337* 0.262 —0.389*

L3 -0.285 -0.009 0.242 0.148 0.214 -0.316

.=<1.515 -1.005 rg Ll -0.218 0.114 0.184 0.205 —0.060 -0.239

’ L2 -0.333 -0.031 -0.135 0.360 0.229 -0.392

L3 -0.316 —0.167 0.231 0.245 Q.214 -0.342
Iodine value 0.143 0.201 0.205 rp L1 ~0.604%* —0.355% ~0.860** 0.268 0.901**
L2 0.054 —0.399* —0.851** 0.072 0. 828%*
L3 -0.092 -0.329* ). 785*%* -0.137 0.894%*

0.917 0,241 -0.249 g L1 —0.650 -0.375 -0.876 0.273 0.907

L2 ~0.071 -0.397 -0.867 0.080 0.835

L3 -0.193 -0.387 —0.843 -0.218 G.937
Palmitic acid —0.033 -0.187 0.057 -0.128 rp L1 G.007 0. 469%* -0.099 -0 591>
L2 -0.126 -0.273 —0.329* 0.237

L3 -0.259 -0.036 -0.321 0.058

-1.366 -0.684 0.172 -0.462 1, L1 0.026 0.536 -0.084 ~0.653

L2 —0.097 -.299 -0.343 0.277

L3 —0.500 0.218 -0.523 0.062

1P 12 18y
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and mortar and the crushed materials in duplicate were taken for oil analysis by Soxhlet
apparatus, Oil extracted cake was used for protein analysis by micro-kjeldohl method,
Fatty acid composition was determined as per the trans-estrification and gas-liquid
chromatographic procedures. After usual analysis of varience, correlation coeffici-
ents among the nine traits were worked out as suggested by Al-jibouri ¢t al. (1958 .

RESULTS AND DISCUSSION

Genotypic and phenotypic correlation cosfficients estimated for 3 different grow-
ing conditions among the nine characters under study are presented in Table-1. The
significance of genotypic correlations could not be done as no suitable stastical test is
available, Howcver, genetic associations in general were simijar in sign and slightly
higher in magnitude than phenotypic correlations. Hence, the significant phenotypic
associations may be used as a reliable indicators for directing selection toimprove vpon
the qulaity traits.

As linseed oil is primarily an industrial oil, it is realised that such studies merit
consideration (Das and Rai, 1973, Rai and Das, 1976, Rai, 1981) for understanding the
association among various components of seed and oil and thereby outlining the st-
rategies for improvement of the desired traits. Moisture content was significantly and
negatively correlated with profein content only at Kanpur (L,). Association among
oil content and protein content showed highly significant negative values at all the three
locations and on the pooled basis as well. The oil content showed significant and posi-
tive relations with iodine value and linolenic acid and negative association with oleic
acid. This association is of practical utility as the linseed woil is preferred jn paint and
varnish industries. Hence, there is a distinct possibility of improving the oil content in
the seed and enhancing indusirial utility of the linseed oil, simultaneously. However,
to increase the acceptability of linseed oil for edible purposes, there is a need to break
the linkages between oil content of the seed and highly unsaturated linolenic acid content
of the oil. A breeding programme with biparental or triple-test-cross mating design
may be applied or a mufation breeding programme may be followed to achieve the
objectives. Disruptive selection progranime may also be of immense use for breaking
such linkages.

Protein content was positively correlated with oleicacid while it was negatively
associated with linolenic acid at Kanpur. Although the coefficient of correlation bet-
ween these traits were not significant at other locations, the direction of association
and the magnitude of the correlation was close to the level of significance . This indi-
cates that the selection based on protein content may result in developing varieties with
better quality linseed oll for edible use. Iodine value was significantly and negatively
associated with most of the saturated fatty acids while the same showed positive link
with linolenic acid, Such type of results were obtained by Nagvi et al. (198T).  As such
iodine value may be a good indicator of the degree of saturation/unsaturation of the
acid composition it the linseed cil. Hence, iodine value may be used as an efficient
trait for directing selections for evolving varieties for edible and technical grades, respe-

ctively,



Raier al. 7

Palmatic acid was negatively correlated with linolenic acid and linoleic acid at
Patna and Kanpur locations respectively and was positively associated with oleic acid
at Patna. Stearic acid showed negative association with linoleic acid at Kangra while
oleic acid exhibited negative relationship with lienolenic acid at all the 3 locations.

The perusal of the data in general revealed that the manifestation of a number of
quality components is widely influenced by change in environments., Hence, adequate
caution under varying environments is necessary for achieving the desired results.
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VARIETAL PERFORMANCE, HERITABILITY AND GENETIC
ADVANCE FOR SOME QUALITY COMPONENTS OF SEED
AND OIL IN LINSEED (LINUV USITATISSIMUM L.

M. Rai, S.A. KerkHi, P.A. Nagvi, S. PAnDEY, 5.D. DUBEY and A.K. VASISHTHA
AICORPO‘ Linseed Coordinating Unit, C.S. Azad University of Agriculture & Technology, Kanpur-2

an
Harcourt Butler Technological Institute, Kanpur
ABSTRACT

Variability, broadsense heritability and genetic advance were estimated
among 35 promising genotypes of linseed for moisture content, oil content, protein
content and iodine value of the oil. Significant mean differences were obtained among
the varieties for all the traits. Considerable variability in moisture content (3.25 to
5.20%,), oil content (38.0 10 45.06%,) protein content (13.55 to 17.86 %) and iodine
value (190.25 to 167.68) was observed. High heritability percentage with medium to
low genetic advance was observed for all the traits except for moisture content.

Key words: Linsced, oil content, heritability, genetic advance
INTRODUCTION

Linseed seed is composed of oil, protein, moisture and fibre. OQut of these oil
and protein are the desirable traits. However, very little information on the geunetic
architecture of these traits are available (Rai er @l. 1985). Similarly, genetic informa-
tions on the iodine value of the oil which determines the drying property of the oil which
is an essential for paint and varnish indiustries, needs adequate attention. It was, there-
fore, of interest to assess the variability existing in the promising cultures of linseed and
to estimate the genetic parameters to understand the possibility of improvement in these
traits.

MATERIALS AND METHOD

The field experiment consisted of 35 promising linseed cultures including the
statidard check was undertaken at Patna (Bihar) Kanpur (Utter Pradesh) and Kangra
(Himachal Pradesh) centres during 1984-85. The experiment was conducted in two
replications at each of the three locations in a net plot size of 0.75m < 4.0m. The usual
agronomic practices were adopted during the crop period. After harvesting, the repli-
cation wise seed samples of each entry were drawn. Crushing of the drawn samples
was done by pestle and mortar and the crushed material in duplicate was taken for oil
analysis by Soxhlet apparatus. Oil extracted cake was used for protein analysis by
microkjeldohl method. Iodine value was worked out by AOAC (1962) procedure.
Moisture content in the seed was recorded on oven dried basis. Standard stastical
procedures were used to estimate variability among the varieties, heritability and genetic
advance for moisture contfent, oil content, protein content and iodin value.

RESULTS AND DISCUSSION

Significant varietal differences were observed with regard to all the characters at

all the 3 locations (Table - 1). ~

Received on May 24, 87




TABLE 1, Mean performance of 35 vaieties for four charucters ih linseed.

Sl Variety Moisture content Qi content
Ne- LI L2 L3 L1 L2 L3
Moisture Moisture Moisjure Pooled Oilcontent Oil content Qil content  Pooled
1 2 3 4 5 6 7 8 9 10
1. LCK 8321 4.90 5.35 5.50 5.25 38.85 41.25 39.45 39.80
2. RL 262 4,00 4.45 4.30 4.25 41.20 43.10 40.05 41.45
3. RLC-1% 5.40 4.90 4.80 5.03 38.10 38.85 41.25 39.40
4. BAU 70 3.95 6.20 6.20 5.45 40.90 42.35 39.85 41.03
5. T397 4.75 4.05 4.35 4.38 42.25 43.65 42.25 42.71
6. LCK 8324 5.10 4.95 5.15 5.06 39.40 41.60 42.10 41.03
7. LCK 8326 4.80 4.20 4.50 4.50 38.65 42.90 44.80 42.11
8. RL 6-10 4.90 4.00 4.15 4.35 40.20 40.40 34.45 38.35
9. RL 8.13 4.30 5.00 5.00 4.93 42.60 46.20 37.05 41.75
10. PCL-1 5.90 4.85 4.50 5.08 41.20 42.60 36.45 40.08
11. LCK 8322 6.10 4.50 4.85 5.15 36.30 40.15 39.15 38.53
12. RL9-6 5.00 3.90 4.15 4.35 41.35 43.40 45.55 43 .43
13. LCK 8323 4.85 4.10 3.90 4.28 37.20 40.45 40.45 39.36
i4. RLC18 6.20 3.25 3.90 4.45 40.05 38.65 40.15 39.61
15. KL-1 5.90 3.90 3.25 4.35 39.65 40.85 44.10 41.53
16. LCK 8325 4.80 4.80 3.80 4.46 37.75 22.05 41.25 40.35
17. PBNL-2 5.50 4.00 4.80 4.76 43.05 44.55 42.45 42.35
Contd.

‘Ip 12 1Y
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Si. Variety Protein content Iodine value
Ne- LI 12 L3 Pooled LI L2 L3 Pooled
. I.lvwo:&z mnoﬂmm Protein Todine value Iodine value loddine value

1 2 11 12 13 14 15 16 17 18
1. LCK 8321 17.45 16.15 16.95 16.85 181.20 176.15 177.55 178.30
2. RL26.2 17.20 15.15 16.80 16.38 184.75 180.75 183.20 182.90
3. RLC-19 17.60 17.00 15.55 16.71 162.30 170.15 170.60 167.68
4. BAUTO 16.15 15.00 16.90 16.01 191.75 182.00 181.00 184.91
5. T397 _ 15.85 14.10 15.85 15.26 185.25 179.00 178.10 180.78
6. LCK 8324 B 16.65 15.65 15.20 18.83 184.75 185.75 185.50 185.33
7. LCK 8326 17.75 14.25 15.10 15.70 169.50 179.50 177.00 175.33
8. RL 6-10 16.85 16.90 18.40 17.38 181.25 179.75 i174.65 178.55
9. RL 8-13 15.45 12.60 17.20 15.08 188.85 185.65 183.20 185.90
10. PCL-1 16.65 15.25 17.90 16.60 167.65 190.15 180.10 179.30
11. LCK 8322 18.70 16.75 17.40 17.61 189.75 181.40 180.55 180.90
12. RL9-6 , 16.60 14.50 14,50 _u..uo 174.90 184.23 185.60 181.58
13. LCK 8323 16.00 16.70 16.90 17.53 181.50 182.05 179.65 181.06
14. RLC-18 18.25 17.95 16.95 17.71 179.40 179.90 181.70 180.331
15. KL-1 16.95 16.60 14.95 16.16 178.00 185.75 185.20 182.98
16. LCK-8325 18.05 15.70 16.30 16.68 182.00 182.95 182.81

183.50

Contd...
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On an average, moisture content of seed ranged from 3.25 ¢, 6.20%. The o
content was in between 38.00 to 45.06% while Protein percentage Varied ‘bet o 1& 0il
to 17.86. Differences in iodine value were in the range of 167.00 to 190.25 ween 13,55
The highest oil content was recorded in the variety LCM 84-25g9 (45.06° i
was the lowest in LCK 8327 (38.00°%). Varieties KL-31, LCM 4.0,
the next highest oil containing varieties were also moderate in protein
these varieties LCM 84-771 also exhibited the next lowest jodine vaj
highest iodine value {190.25 %)) was observed in the variety PBNL-2, Thi i
possessed the high percentage of oif content. For simultaneons impr, ovem 5 \;’artl‘et.y also
protein contents in linseed, varieties LCM 84-25% and LCK 8327 may pe ento ol and
exploitation in various breeding programmes. Considered for

Genotypic and phenotypic coefficient of variability was the hj
content followed by protein content angd ojl content at each of
heritability values were observed for al) the characters. Such typ
observed by Rai ez af. (1985). However, maximum heritability was TRCorded for judi
value. Genetic advance was also the highest for this trait, revealing tha 1, e hor lodine
be given more to this trait for selecting the genotypes for technical apg e;fgp asis may
in linseed. ible purpose

ghest for moisture
the locations, High
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POSSIBILITIES OF INCREASING PRODUCTION OF OlLSEEDS
THROUGH INTERCROPPING SYSTEM ' '

R.C. S5amul and A. Roy B
Department of Agronomy, Bidhan Chandra Krishi, Viswavidyalaya, Kalyani - 741 235, Nadis, W.B.

ABSTRACT

The results of the experiments conducted in different agro-ecological condi-
tions revealed that intercropping system is mere profitabie under dry tand conditions.
The yield advantage ranged from 12 to 76 % and net profit from Rs. 467/ha in ground-
nut S-sesame paired row sysiem to Rs.5500/a in Castor +green gram sysien. Possibili-
ties of intercropping sysiems with oil seeds in different agro-ecological sictdtions has
been reviewed. Field experiments conducted ai the University Farm revealed that
viedd advaniages ranged from 81-85% in IG:28F and 50-57% in groundnut - sun-
flower (2:1), 44-56% in Sesame -~ mmng (2:1), 55% in 1G:2W 32-359 in groundnut
+- wheat (2:1) and 72% in [G:2S 23-43% in groundnut -+ Sesame (2:1). Net profit
ranged from Rs. 4230/ha to Rs. 7690/ha. Experiments on cultivator’s field were con-
ducted in saline tract with groundnuy + chilli and laterite tract with groundnut +
upland rice and it was ohserved that this system was rernunerative as comnpared to sole
crops.

Key words: Oilseeds, intercropping.

INTRODUCTION

There is an increasing demand of oilseeds and oils in India- The system of
inter-cropping not only saves the crops against natural hazards but also helps in better
utilization of farm resources. Results of experiments on intercropping System revealed
that this practice 1> remunerative and gives yield advantage over sole crops provided
it is properly planned and crops are not competetive to each other {Lingegowda et al.,
1972; Reddy and Willey 1981; Samui ez af., 1984 and Samui et al., 1986).

MATERIALS AND METHODS

A series of experiments were conducted at the university farm of Bidhan Chan-
dra Krishi Viswavidyalaya, West Bengal, during 1980 and 1981, The experiments were
laid out in Randomized Block Design. There were six cropping system treatmnis

as givenbelow .
_ (1) One row of groundnut altecnated with one row of sunflower

(kharif)/sunflower (Rabi)/wheat/sesame (IG:1SF/W/8),

{2) Two raws of groundnut alternated with one row of sunflower
(kharif){sunflower (rabi)/wheat/scsame (26:1SF/W/8), .

(3) One row of groundnut alternated with two rows of sunflower
(kcharif/sunflower (rabi)/wheat{sesame (1G:25F/W/8). '

(4) One row of groundnut alternated with three rows of sunflower
(kharif)/sunflower (rabi)/wheat/sesame (1G-3SF/W/S). .

(5) Sole groundnut (G). o o

(6) Sole sunflower {(kharif)/sunflower (rabi)/wheat/sesame o '
(SF (kharif/SF(rabi}iW[S}.

Received on April 30, *90 : o o
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The soil of the experimental field was sandy loam having a pH 7.4, total N
0.07 percent available P,O; 36 kg/ha and available K,0 112 kg/ha.  Polachi-1 variety
of groundnut, Morden variety of sunflower and B67 of sesame were used in kharif season,
while sonalika of wheat, Morden of sunflower and J-11 for groundnut were used in-
rabi. In kharif sunflower, groundnut and sesame were sown in middle of June, at 25
cm apart. Sunflower and sesame were harvested in September and groundnut was
harvested in November. Wheat, sunflower (Rabi) and groundnut were sown in the
middle of November and wheat and sunflower were harvested in February and ground-
nut in April. The crops received 60 kg N, 60 kg P,O; and 40 kg K,O/ha. Irrigation
and other management practices were carried out as and when found necessary.

RESULTS AND DISCUSSION

Possibilities of intercropping systems with oilseeds in different agroecological
situations in India has been reviewed and presented in Table 1. 1t is seen from the
Table that yield advantages due to intercropping system ranged from - 129 with
sorghum -+ sunflower to 76%, with castor 4+ green gram. Net profit ranged from Rs.
467/ha in groundnut + sesame to Rs. 5500 in castor 4 green gram system. Inter-
cropping system was reported to be more profitable under stress condition.

It is seen from Table 2 that the combined yield of groundnut and sunflower
was significantly influenced due to different cropping system. The highest seed + pod
yield, stalk yield and oil yield were recorded when one row of groundnut was alternated
with one row of sunflower (IG:1SF) in both kharif and rabi seasons and it was signifi-
cantly higher over other intercropping systems. Combined yicld was also significantly
increased when two rows of groundnut was alternated with onc row of kharif sunflower
(2G:ISF) but in the case of rabi sunflower significantly higher combined yield was re-
corded when one row of groundnut was alternated with two rows of sunflower (IG:28F).

The highest intercropping yield advantage (Table 3) was recorded when one
row of groundnut was alternated with one row of sunflower (LER = 1.82 and 1.85
respectively in Aharif and rabi seasons), followed by paired row of groundnut alternated
with one row sunflower in kharif (LER 1.52) and one row of groundnut alternated with
paired row of rabi sunflower (LER 1.57). The yield advantage was about 40%, when
ofie Tow of groundnut was alternated with two rows of kharif sunflower and the yield
advantage was about 33°/ when two rows of groundnut was alternated with one row of
rabi sunflower. Tarhalkar and Rao (1979) found 579 vyield advantage in sorghum/
groundnut intercropping svstem.

Combined yield of groundnut and wheat, groundnut and sesame was signi-
ficantly influenced due to different cropping systems (Table 4). The highest combined
yield of pod and seed, stalk and oil yield was recorded when one row of groundnut was
alternated with one row or either wheat or one row of sesame (1G:IW/IS), followed by
two rows of groundnut alternated with one row of wheat or sesame (IG:1W/I5). The
highest yield advantages of 557 and 72% (LER 1.55 and 1.72) were observed when one
row of groundnut was alternated with one row of wheat or one row of sesame respec-
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TABLE 1, Possihilities of intercropping systems with oilseeds in different agroecological situations as
reporied by vavious workers.

Intercrops Yield ad- Net Profit Agroecological Reported by -

vantage (%) (Rs/ha) situation
Sunflower + groundnut 45-50 1446 Bangalore Sindagi, 1989
(EC 68415) 6:2 {RH&-18)
Sunflower + groundnut 45-52 2082 -do- -dJo
(Morden} 6:2 (BH8-18) .
Sorghum + groundnut 57 3221 Hyderabad Tarhalkar &
‘ Rao, 1979

s + castor 8 3530 ~do- -do-

ve + Sunflower ~12 — -do- -do-

Wheat - Linseed 16 1625 Ranchi Chowdhury, 19
Barley + Mustard 7 2410 Agra -do-
Pearl millet + groundnut 25-29 — ICRISAT Reddy et al. 1980
Sorghum -+ groundnut 5-26 — -do- Anon, 1977-78
Mustard + Lentil 20-30 — Kanpur Kushwaha, 1981
(R 75-2) 1:1 (Pusa Type 1} :
Safflower - gram paired row 35-43 4025 Jalgaon Nikam et al. 1984
Saffiower -+ Linseed paired row v 4149 -do- -do-
Castor + greengram 64-76 5500 Kota Prasad & Ver 1986
(Aurna) 1:2 (PS 16)
Castor -- Sesame 31-39 3630 -do- -do-
(Aruna) 1:2 (Pratap)
Castor - Sorghum -11-15 2000 -do- -do-
{Arunaj 1:2 (CSH-5})
Sorghum + groundnut 1i-16 3200 Indore Singhd&Jha, 1984
Wheat + Mustard
(Son?lika) (Varuna) 11-30 2793 Pantnagar Sharina ef al, 1986

1:0)

~

1:1 8-27 24350 ~do- -do-

4:2 827 2450 -do- -do-

10:2 11-29 3040 -do- ~do-
Groundnut + Sesame - — 467 Hyderabad Sharma&Singh,
(JL. 24/TMV2) 2:1 (Gouri) 1987
Groundnut -+ Sunflower — 387 ~do- -do-

(EC 68414)
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ABLE 2. Effect of intercropping system on combined yield {g/ha} of groundnut and sunflower { average
of 1981 and 1982)

Combined yield
Intercropping Groundnut + sunflower (K} Groundnut -+ sunflower (R)
system Seed+pod  Stalk yield  Oifyield  Seed+Pod Stalk yield Ol yield
yield yield
1G : ISF 25.56 95.84 9.22 33.90 72.78 13.50
2G : 1SF 21.97 91.75 7.94 27.29 66.50 °  10.77
1G : 2SF 2060 79.39 7.54  29.24 5799 - 11.68
1G :3SF 14.64 - 63.16 5.28 .51 48.72 8.5
Sole G 1513 72.49 5.37 16.74 43.45 6.48
Sole SF 13.41 55.10 5.04 19.3 - 47.22 - .82
S.Em+ 0.24 1.34 0.16 0.55 1.12 0.18
C.D.5% 0.67 3.75 0.45 1.54 . 3.14 0.50

G = Groundnut, SF = Sunflower, K = Kharif, R = Rabi

TABLE 3. Land equivalant ratio (LER) of Pod or Seed yield of groundnut and sunflower (average of

2 years)
Intercropping Partial LER  Partial LER Total Partial LER Partial LER Total
system of groundnut of sunflower LER of groundnut of sunflowers LER -
' (K)
1G : 1SF ) 0.77 1.04 1.81 0.78 1.07 1.85
2G:ISF . 091 0.6 1.52 0.94 059 1.5
1G : 25F 0.4 1.09 o 1.50 0.43 1.14 . 1.57
1G:3SF  0.26 0.7 - 1.05 - 028  0.87 1.15
Sole G 1.00 . — 100 1.00 — 1.00
SoleSF . ., — ' 1.00 1.00 — 1.00 1.00

-+
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TABLE 4, Effect of intercropping system on combined yield (g/ha) of groundnut and wheat and ground-
nut and sesame
(Average of 1980 and 1981)

Groundnut -+ wheat Groundnut + sesame
Intercropping
systera Combined Combined Combined Combined Combined

vield stalk yield yield stalk yvield  oil yield
IG :1W/S 32.42 66.21 21.74 62.29 6.29
2G 1 1 W/8 30.07 58.62 21.08 61.40 T.77
1G : 2 W/S 27.02 54.86 13.96 37.68 5.40
1G :3W/S 22.09 43.86 19.60 61.77 7.04
Sole G 22.19 47.49 — — —
Sole W/S 19.95 36.60 7.33 15.27 3.34
5. Em:- 0.54 0.66 0.41 i.62 0.19
CD,. 5% 1.51 1.86 1.15 4.54 0.53

W = Wheat, S = Sesame

- TABLE 5. Lf:_md Equ;valent Ratio (LER) of Pod or Seed yieM of groundnut and wheat/sesame - (average
of 2 years

Intercropping Partial LER Partial LER Total Partial LER Partial LER  Total

systery, of groundnut  of wheat LER of groundnut  of sesame LER.
1G . 1 wW/S 0.84 0.71 1.55 0.73 0.99 1.72
2G 11 W/S 0.93 . 0.39 1.32 0.87 0.56 1.43
1G:2W/s 0.44 ©0.9] 1.35 .39 0.84 1.23
1G 13 WS 0.28 .83 i.11 0.25 0.75 1.00
Sole G 1.00 — 1.00 1.00 — 1.00

Sole W/S — 1.00 1.00 — i.00 1.00
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tively (Table 5). There was 329 yield advantage in groundnut wheat intercropping system
and 439 in groundunt sesame intercropping system when two rows of groundnut was
alternated with either one row of wheat or one tow of sesame ({G:IW/2G:IS). Around
359 and 23 %/ yield advantages were recorded when one row of groundnut was alternated
with two rows of wheat or two rows of sesame (1G:2W/2S). Reddy and Willey (1981)
also reported the yield advantage of intercropping in groundnut and pearl millet.

The highest net profit  of Rs. 5529/ha, Rs. 7690/ha, Rs. 4230/ha and Rs.
4627/ha were found when one row of groundnut was alternated with one row of sun-
flower/wheat/sesame (Table 6). When two rows of groundnut were alternated with one
row of sunflower/wheat/sesame, the net profits were Rs.3663/ha, 4784/ha Rs. 2846/ha
and Rs. 3975/ha respectively. There were net profits of Rs. 3217/ha, Rs. 5133/ha, Rs.
1928/ha when one row of groundnut wasalternated with two rows of sunflower/wheat/
sesame respectively. Girierf al. (1980) reported pigeon pea Lo be remunerative when
intercropped with groundnut in 1P:1G or 2P:1G ratios.

Experiments on cultivators fleld

Intercropping experiemnts of sunflower with chilli and groundnut with chilli
were catried out on farmer’s field at Sunderban area (coastal saline tract West Bengal)
in winter scason. The highest yield advantage was recorded when three rows of sun-
flower or groundaut was alternated with 3 rows of chilli (35/3G:3C). There was also
yield advantage when patred rows of sunflower/groundnut were alternated with paired
rows of chilli (25/2G:2C).

It may be concluded rrom the experiments that groundnut can profitably be
cultivated in intercropping system with chilli, sunffower wheat, sesame in different sea-
sons in West Bengal to increase oilseed production.
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”EFFECT OF IRRIGATION SCHEDULE AND NITROGEN LEVEL
ON SEED YIELD, CONSUMPTIVE WATER USE AND WATER
USE EFFICIENCY OF LINSEED”

N.S. KatoLE and O.L. SHARMA
Agricuitore Research Station, RAJAU. Borkhera. Kota.

ABSTRACT

In 2 field experiment condacted on cly loam soils of Kot during wintex
season of 1984-85 and 1985-86 to study the effect of irrigation schedule and levels of
nitrogen, the highest mean seed yield was receraed with scheduling of rrigation at
branching + capsule formation and the lowest seed yield was recorded wiil the irri-
gation at IW,/CPE = 0.2. The higher water supply resuted in increased consumptive
water use. but water use efficiency was reduced. An irrigation at branching + cap-
sule formation and application of 90 kg/N/ha increased seed yield. The maximum
consumptive water use was observed when rrigations were scheduled at branching -+
capsule formation and combined with 90 kg N/ha. Water use efficiency and con-
sumptive water use were higher with increasing levels of mitrogen.

Key words: Linseed, water use efficiency, consumptive use

INTRODUCTION

1n linseed significant increase in seed yicld due to one or two irrigations during
growth period has been reported by several workers (Shekhawat et ¢f. 1972 and Singh
et al, 1974). However, scheduling irrigation based on critical stage and climatological
approach has been of recent interest since it gives fairly good account of water require-
ment of crops. Tiwari et al. (1988) reported higher seed vicld due to schaduling of iriga
tions at iW/CPE = 0.8, Bhan and Khan (1982) did not observe any diff :renczs bztween
these approaches while scheduling irrigation on aluvial loamy soils of Uttar Pradesh.
Singh (1968) reported lincar increase in yield due to application of 25, 50 and 75 Kg
N/ha under rainfed conditions. The highest seed yield was reported by Tiwari et al.
(1988) due to scheduling of irrigation at IW/CPE = 0.8. Yusuf ez af. (1978) reported
increase in consumptive use of water with one irrigation as compared to control (no
irrigation), Water use efficiency has been reported to increase with increasing levels of
nitrogen and decrease with supply of moisture (Veits, 1962). The information on
scheduling of irrigation based on climatological approach, critical stage and nitrogen
requirement affecting seed yield and water requirement of this important crop of the
region is meagre, therefore, the present study was undertaken.

MATERIALS AND METHODS

Field experiments were conducted on the experimental farm of Agriculture
Rescarch Station, Borkhera, Kota of Rajasthan Agriculture University for two consecn-
tive winter seasons of the year 1984-85 and 1985-84. ‘Chambal’ linseed was grown in
winters (Rabi) of 1984-85 and 1985-86 on clay loam (Sand 21%; Silt 279, and Clay
57.8%) of PH 7.8 with EC of 0.2 mmhos/cm and infiltration rate of 0.3 cm/hr. The
moisture holding capacity was 29%,. The soil was low in organic matter (0.62%), avai-
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lable P,O4 (25 kg/ha) but was rich in nitrogen (211 kg/ha) and available K,0 (171.1
kg/ha). - |

Five irrigation regimes consisting of irrigating the crop at branching, at capsule
formation stage, at branching -+ capsule formation, IW/CPE =: 0.2, IW/CPE = 0.3
and three nitrogen levels consisting of 30, 60 and 90 kg N/ha werc replicated 3 times in
split plot design. The irrigation regimes were alloted to main plots and nitrogen levels
to sub plots. The crop was sown on November 10, 1984 and October 10, 1985 and was
hatrvested on March 10, 1985 and March, 17, 1986 respectively. Total quantity of ferti-
lizer was applied as basal application by deep placement method. At each irrigation
60 mm of water was applied by Parshall Flume., The quantity of presowing irrigation
applied was 100 mm. The moisture content values were computed by gravimetric
method and consumptive water usc was claculated by wsing the formula stated by Das-
tane (1972). The water use cfficiency (WUE) was worked out by using the formual,

Seed yield (kg/ha)
WUE (kg/ha/mm) =

Consumptive water use (mm)
RESULTS AND DISCUSSION

Seed Yield

Data presented in Table 1 reveal that seed yield did not differ significantly with
the scheduling of errigation either at branching or at capsule development during both
the years. However, significantly higher seed vield was observed when two irrigations
were scheduled at branching - capsule development stage during 1985-86 years as com-
pared to one trrigation scheduled at branching or at capsule formation. Irrigation
scheduled at branching -+ capsule formation produced significantly higher yield than
one irrigation at branching but was at par with one irrigation at capsule formation dur-
ing 1984, Thus the highest seed yield of 11.03 q/ha was obtained with two irrigations
scheduled at branching -4 capsule formation. These results corroborate the findings
of Shekhawat et af. (1972). Irrigation scheduled on climatological approach exhibited
significant results. Irrigation at IW/CPE = 0.3 gave significantly higher seed vield than
at IW/CPE = 0.2 during both the years. However, there was no significant difference
in seed yicld when irrigation was scheduled either at branching -+ capsule development
stage and IW/CPE = 0.3. Increase in seed yield due to scheduling of irrigations at
branching + capsule development is obvious since this treatment inivolved two irriga-
tions at physiologically critical stages. Similarly, the treatment IW/CPE = 0.3 also
received two irrigations. The seed yield obtained under both of these treatments was at
par since irrigations were scheduled almost on the same days after sowing. Scheduling
of irrigation at IW/CPE = 0.8 resulted in the highest seed yield as compared to IW/
CPE = 0.6 and 0.4 (Tiwari et a/, 1988). However, Bhan and Khan (1980) did not
observe any significant difference in seed yield of linseed while comparing the effects of
irrigation regimes scheduled at critical stages or climatological approach. Increasing
levels of nitrogen upto 90 kg/ha increased the seed yield significantly. Similar increase
u seed yield was reported by Singh er 4/, (1974) and Tiwari ez al. (1988).
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Consumptive water use:

Scheduling of irrigation at branching + capsule development stage resulted in
the highest consumptive use of water (Table 1). Consumptive use of water was 424
and 460 mm respectively during 1984-85 and 1985-86 with two irrigations given at above
stages. The lower consumptive use was observed when irrigation was scheduled at
. branching stage. However, consumptive use of water increased with the increase in
levels of nitrogen fertilization. The consumptive use of water increased progressively
with the higher dose of fertilization and was highest at 90 kg N/ha. Yusuf ez al. (1978)
also reported increase in consumptive use of water due to additional irrigation over
control.

TABLE 1. Effect of irrigatien schedule and nitrogen levels on seed yield consomptive use and water use
efficiency of linseed.

Seed yied {g/ha) Consumptive water ~ Water use efficiency
Treatments/ use (mm) {kg/ha/mm}
Irrigation - -
regimes at 1984-85 1985-86 Mean 1984-85 1985-86 1984-85 1985-86
Branching 8.9¢ 9.70 9.33 350 384 2.56 2.52
Capsule development 9.88 10.2 10.4 381 390 2.59 2.61
Branching + Capsule 10.67 11.4 11.3 424 460 2.56 2.47
development
IW/CPE = 0.2 6.88 8.2 7.54 378 380 2.08 2.45
IW/CPE = 0.3 . 10.13 10.7 16.40 410 425 2.51 2.5
CD at 5% 1.07 1.05 — — — : — —_
Nitrogen levels '
(kg/ha}

30 6.40 6.1 6.25 372 385 1.72 1.58

60 9.00 10.1 9.55 395 395 2.72 . 2.55

S0 10.31 12.1 11.2¢ 420 414 2.69 . 2.92
CDat 5% 0.46 0.64 - — — — C - —

Water use efficiency:

Water use cfficiency which is a function of evapotranspiration of crop area
(a constant) and crop yield, invariably increases with the moisture supply. In the pre-
sent investigation also the water use efficiency decreased with two irrigations and was
observed to be 2.56 and 2.47 kg/ha/mm respectively during 1984-85 and 1985-86 (Table
1). ‘The increase in yield with increased water levels was less and hence WUE was less,
Water use efficiency was found to increase progressively with increasing nitrogen levels
and the highest WUE was obtained with nitrogen application at the rate of 90 kg N/bha.
It confirmed the findings of Singh and Ramkrishna (1975).
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Interaction of irrigation and nitrogen:

Interaction between irrigation and nitrogen rates was observed to be signi-
ficant (Table 2). The highest seed yield of 12.92 and 13.9 q/ha was obtained when two
jrrigations at branching <+ capsule formation were combined with 90 kg N/ha during
1984-85 and 1985-86 respectively. Increased soil moisture content enhanced the uptake
of nitrogen leading to increased yield due to more availability of nutrients. Tiwari
et al. (1988) also repoerted interaction effcts in increasing seed yield of linseed due to
irrigation and nitrogen fertilization,

TABLE 2. Interaction of irrigation schedule and niirogen on seed yield of linseed {g/ha)

Treatments N LEVELS (kg/ha)

Year 1984-85 Year 1985-86
Irrigation regimes. at 30 60 90 30 60 o
Branching 0.0 9.42 11.36 6.9 11.5 11.8
Capsule development 6.51 16.33 - i2.61 7.9 10.4 12.5
Branching +
Capsule development 7.20 11.63 i2.92 8.7 11.8 13.9
IW/CPE = 0.2 5.54 6.51 §.59 6.6 8.8 9.6
IW/CPE = 0.3 6.65 7.48 10.25 8.1 9.5 = 11.2
CDat 5% 1.15 —_ — 0.84 . — —
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ABSTRACT

Path coefficient analysis was a used to assess the direct and indirect effects
contribution of sil fertiliy variable (N.P.K) on the yicld of linseed (Linum nsitatis-
stmum L.} grown on Typic chromustert over two consecutive years. Direct effect of
Soil-N, Soil-P, Soil-K, fertiliser-N an d fertiliser-P to the yield was significant while
tne Indirect effects were neglible except in fertiliser-N and fertiliser-P.  Based on
relative magnitude of mean, direct contribution the six soil fertility variables were
screened and ranked in order: fertiliser N (88 20) > fertiliser-P (71 %)> Soil N (67 %)>
Soil-P (48 %)> Soil-K (45%)>> Fertiliser-K (44 %},

Key words :  Direct effect, Fertiliser-N, Fertiliser-P, Fertiliser-K, Indirect effect,
Linseed, Path coefficient, Soil Nitrogen, Soil Phosphorus, Soil Potassium,
Typic chromuster:.

INTRODUCTION

In the modeling and optimisation studies the selection of optimal variable is
a vital constraint. The prediction of dependent variable or yield are usually worked
out in terms of a set of independent controllable factors, which are significantly related
to the dependent factor. The contribution of soil fertility parameter to the yield is a
sum of the direct and indirect contiibutions. The total correlation and the direct effect
of that variable to the yield is considered for screening the soil fertility variables for
model building. Such studies are few and untappzd by pedologist. Thus, the prescent
communication 18 a maiden endeavour to evaluate the direct and indirect effects on
soil fertility variables {(N.P.K) on linsced or flax plant (Linum wusitatissimum L.)
grown in moist sub humid bioclimate of central province of India.

MATERIALS AND METHODS

The ficld experiemnts were conducted in the years from 1984 to 1986, at the
Research Farm, I.N. Agril. University, Jabalpur. The experimental soils belong to
very fine, montmorilionitic hyper thermic family of Typic chromustert (Bhatterjee
and Landey, 1983). It is clayey (Sand - 21.59 Silt - 23.5% and clay 65%) with pH
6.9 and medium nitrogen, low Olsen’s and high available potassium. Field experimen-
tation technique for soil test crop response correlation was developed by Rammoorthy
and associates (1971). In this, the needed variation in soil fertility level for correla-
ion was obtained by deliberately creating it in a given field in the season and
conducting the main crop response trial in the same field in the subsequent season.
The fertility gradient experiments were conducted on four fertility gradient strips crea-
ted by applying graded doses of N.P and K fertilisrers, so as to get sufficient range in-
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Girish Puri and Jaipurkar 27

their soil values. Maize as a prepatory crop was grown in the preceding scason. The
levels of P and K were fixed by taking into account P and K fixing capacity of soil i.e.,
78 and 42 per cent, respactively. Complex experiments on linseed (Linum usitatissimum
L.} were super imaposed with variety R-17 on four fertility gradicnt strips of fractional
factorial combination of 21 treatments (5x4x3 levels of N. P,O; and K,0) were
alloted at random in each of the four strips with eight unfertilised plots (3m x 8m).
The fertiliser schedule consisted of 5 levels of N (0.25,50,75 and 100 kg/ha), 4 levels
of P,0O; (0,20,40,60 kg/ha) and 3 levels of K,O (0,20,30 kg/ha).

The corrzlation between the grain yield, and available soil nutrients and applied
fertiliser nutrients were reckoned to assess the effect of soil fertility parameters on the
grain yield. The rogression of grain yield on soil and fertiliser nutrients, were cali-
Srated to evaluate the direct and indirect effects of soil fertility parameters on the grain
yield, (Singh and Choudhary, 1985).

RESULTS AND DISCUSSION

Table ! indicates that the distribution of soil nutrients along with the grain yields
in the fertilised plots varied from 975 to 1926 kg/ha in the first season (1984-85), 460
to 1900 kg/ha in the second scason {1985-86). . The soil N varied from 167 to 392
kg/ha in the first season and 157 to 436 kg/ha in the second season. The soil P varied
from 8.4 to 97.0 kg/ha in the first season and 4.6 to 81.3 kg/ha in the second season.
The soil K varied trom 179 to 694 kg/ha in the first season and 257 to 582 kg/ha in the
second season. The mean yiclds were 1337 kg/ha and 662 kg/ha in the first scason and
the second season respzctively. Similarly the mean soil fertility variable valucs for
N,P and K were 257 kg/ha, 30 kg/ha and 394 kg/ha respzctively in the first szason.

TABLE 1. Distribution of linseed yield and soil nuirients

Variable Range Mean CV. (%)
Yicld A 975-1926 1337 . 43
(kg/ha) B 460-500 662 41

A 167-392 257 ' 43
Soil-N ,
B 157-436 ) 282 44
A 8.4-97.0 30 ' 78
Soil-P .
B 4.6-81.3 ) 44 70
A 179-694 . 394 54
Soil-K
: B 257-582 430 41
A — 1984-85¢
B — 198586

Significant at 5 level of significance
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Whereas, the subsequent season accorded the mean values i.e. 282 kg N/ha, 44 kg
Olsen’s- P/ha and 430 kg-Ammonium Aceiate-K/ha, The yield, soil- N and Olsen’s-P
were found to be non variant over scasons except Ammeonium acetate extractable K.

The correlation between all pairs of soil fertility and fertiliser nutrients were
worked out (Table 2). The positive and significant correlation of soil N with soil P and
soil K were accorded which amounted to be (.6456 and 0.5709 respectively. In the
first season soil P had positive and significant relation with the soil K i.e. 0.4722 in
the first season and 0.2624 in the second season. The soil N had a positive and signi-
ficant {0.3013) relation with soil K in the second season. The correlation between all
pairs of variables except soil N and fertiliser nutrients, soil P and fertiliser nutrients
and soil K and fertiliser nutrients were found to be significant in the first season. The
correlation between all the pairs of variables except soil N and soil P, soil N and ferti-
liser nutrient soil P and fertiliser nutrients, soil K and fertiliser nutrients, soil P and
fertiliser nutrients, soil K and fertiliser nutrients, fertiliser N and fertiliser K weie
found to be significant in the second season. The correlation of yield with soil and
fertiliser K were found to be significant in both the seasons.

TABLE-2. Coefficients of Correlation between linseed yield and soi} apd fertiliser notrients

Variabje Soil-N Soil-P Soil-K Fert-N Fert-P  Fert-K
l A 0.6456* 0.5709* -0.0493 Q.0646 (0.0245

Soil-N

B 0.1787 0.3613* -.1077 —0.1254 01412
Soil-P A 0.4722* -0.0187 -0.1750 -0.0488

oil-

B 0.2624* 0.2004 0 0589 -0.0525

A —0.0483 —0.0497 -{3.2315
Soil-K

B 0.213¢6 0.1468 -.2186

A * 0.4547* . 2069
Fert-N y .

B g 0.4771* 0.0289

A ' 0.2729*
Fert-P L

B . 0.2504*

4 A 0.4800* 0.4264* 0.3566* 0.6247% 0.5133%* 0.1427

Yiel

B 0.2952# 0.2725% 0.5365* 0. 3030* 0.4132% 0.0517

A - 1984-85; B — 1985-86
*  _ Significance a1 534 level

The linear regression of yield of soil and fertiliser nutrients were reckoned (Table
3). The coefficient of predictablity (R?) was found to be high (0.78*) in the first season
and poor (0.41*) in the sccond season. Based on ‘t’ test values, out of six regre-
ssors, four were found to be significant in the first season while in the second seasen
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only regressor of soil K was found to contribute towards yicld significantly, The mag-
nitude of regression coeflicient of soil and fertiliser variables varied over sefsons.

TABLE 3. Multiple Regressions of linseed vield on scil and fertiliser putrients

Year Multiple Regression Equation R2
1984-85 Y = 144.9263 + 1.627* SN + 3.4691* SP
: : + 0.2076 SK + 4.8786* FN + 6.3450* 0.78*
-0.8724 FK
1985-86 - . Y = 121.0465 + 0.4203 SN + 0.1509 SP
‘ : + 0.6348* SK + 0.02726 FN + 2.6814 FP 0.45*
+ 0.3998 FK

*Significant at 0.05% level

The correlations between yield and each of the soil fertility variables together
with the correlations among all the pairs of soil fertility variables, were partitioned
into direct and indirect contributions and effect of soil fertility variables to the grain
(Table 4). The direct effect of fertiliser nutricnts were found to be invariant over two
seasons and mean effects were found to be around 77 per cent, 71 per cent and 22 per
cent for N, P and K nutrients, respoctively. The direct effects of soil nutrients were
found to be variant over scasons. and were of the order (%) - 65 and 69 for N, 59 and
38 for P and 26 and 64 for K over two seasons respectively. The higher contribution
of soil nutrient was found to be compensated effect of a lower contribution of ano-
ther soil nutrient vice versa.

The soil N was found to contribute to the yield indirectly through seil P (34%))
and soil K (11%7) in the st season and through soil P (6 %) and soil K (35%) in the
2nd season. The mean indirect effect of soil N to the yield through soil P and soil K
were approximately half that of its direct effect. The mean soil P was found to contri-
butc yield indirectly through soil N (47%) and soil K (1054} in 1st scason and through
soil N (14 %), soil K (33 %), fertiliser N (2290} and fertiliser P (7 %) in 2nd season. The
soil K was found to contribute to yield indirectly through soil N (50%) and soil P
(33%) in 1st scason and soil N {12%), soil P (5%}, fertiliser N, (12%) and fertiliser P
(9%). The proportion of direct effect of soil P to its indirect effect through soil
N and soil K were 1.6 times and 2.3 times, respectively. Similarly the proportion
of direct effcct of soil K to its indirect effect through soil N and soil K were 1.66
times and 2.33 times, respectively

The fertiliser P was found to contribuie 26% to the yield indirectly through
fertiliser N in [st season. In the second scason, the fertiliser P. soil K and soil P were
found to contribute to the yield indircctly through fertiliser N which amounted, to 33
24 and 7 per cent, respectively. The fertiliser N was found to contribute (4279]) to the
yield indirectly through fertiliser P in the first season. While in the second season,
the fertiliser N and Soil K were found to contribute 28 per cent and 12 per cent indire-
ctly. The fertiliser P, fertiliser N and soil P were found to contribute indirectly through
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fertiliser K to yield, which amounted to be 70 per cent, 69 per cent and 9 per cent, res-
pectively in the first season, . - Whereas in the second season, indirect contribution of
soil N was 43 per cent.

It is apparent that the fertiliser N and fertiliser P had directly contributed signi-
ficantly to the linseed yield exception being fertiliser K.  The fertiliser contribution
through soil nutrients was negligible in both the seasons. All the three soil nutrients
were found to contribute directly to the yield significantly, The indirect effects of sail
N, soil P and soil K and fertiliser K were negligible in both the seasons. It is concluded
that soil fertility variables were screencd and ranked as fertiliser N (88 %) followsd by
fertiliser P (71 57), soil N (67 %), soil P (48 %), soil K (45%) and fertiliser K (44 %).
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ABSTRACT

The intercropping of groundnut as a measure of risk minimisation and
higher income is prevalent in most of the major groundnut areas.  Groundnut can be
successfully intercropped with Sorghum, pigeon pea, sunflower, cotton, castor and
tapioca in various agro-ecological situations. The plant population and geometry
arrangement, fertiliser management and weed management have been highlighted in
groundnut intercropping system. Groundnut is grown in Khanf and rabifsummer
seasons involving various crops in sequences’ Groundnut-maize, groundnut-wheat,
groundnut-pulses. maize-groundnut are some of the profitable systems. Most of the
rabifsumsner groundnut is grown under paddy fallow system. The fertiliser management
in groundnut-wheat sequence revealed that yield of groundnut after phosphorus
applied to groundnut, or wheat or both crops in sequence was almost the same. Mus-
tard yield after groundnut with 50 kg. POs/ha was higher than that of bajra with 60
kg. N/ha. Water management studies incicatea that water used was more in rice-rice
rotation than rice-groundnut seruence. Possivilities of growing groundnut as an inter-
crop in cassava, vegetables, spices, banana have been suggested along wih research

priorities tor increasing the productivity of groundnut both under rainfed and irrigated
conditons.

Key Wyrds: Groundnut: intercropping, cropping systems.
INTRODUCTION

The major states producing groundnut are Gujarat,Andhra Pradesh, Tamil
Nadu, Karnataka, Maharashtra, Madhya Pradesh, Uttar Pradesh, Rajasthan, Punjab
and Orissa.  All these states grow groundnut in Khari/ while Tamil Nadw, Andhra
Pradesh, Karpnataka, Maharashtra, Gujarat and Orissa also grow it in rabi/summer
under irrigation. Area under Kharif groundnut is not likely to expand due to other
competitive crops and as such it should find a place as an intercrop and sequential crop.
Monocropping or intercropping during Khaerif in rainfed and sequential cropping in
irrigated situation is important in groundnut. Gangadharan et of (1985) reported
that it can be successfully cultivated as intercrop in  Kharif under dryland traects and
wheat is the most common rabi crop that follows groundnut in sequential system.
They also projected the research needs and directions on groundnut based cropping
system. In the present paper, an effort has been made to review the available infor-

mation on groundnut intercropping as well as cropping system involving groundnut
in India,

I. Groandnat and intercropping:
The guiding principle in intercropping, irrespective of crops and varieties,

hitherto is distribution of risk arising out of aberrant weather and other factors beyond
control. Of late, the concept of intercropping has witnessed a sea change, wherein

Recetved on Nov. 16, '89.
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production is prime and supreme. 1t makes use of the scientific approach to maxi-
mise a system’s productivity,

Kharif groundnut is normally grown as an intercrop along with other crops.
In India, groundnut is commonly intercropped with sorghum and pigeon pea. In gene-
ral, sorghum depresses groundnut yield. A reduction up to 509 was reported by
John er ¢l. (1943), Despite the reduction in groundnut yield, overall yield advantage
has been noticed. Two rows of sorghum and eight rows of groundnut gave higher
total yield than raising either of the pure crops. Yield advantages as high as 537
(Tarhalkar and Rao, 1975) and 78 % (Rao and Willey, 1980). have been reported.
Studies conducted at Navasari (Gujarat) and Akola (Maharashtra) showed that grund-
nut formed a compatible intercrop with sorghum (Singh 1981). Pearlmillet 4- ground-
nut intercropping has been studied in detail at ICRISAT. One row each of pearl-
millet and groundnut gave yield advantage of 26 % over sole crop. In both the systems,
vield of groundnut per plant was similar and the two systems were not different with
respect to light interception, but the solar radiation was more efficiently converted dry
matter due to intercropping. Maize also depresssed the groundnut yield in intercrop-
ping system but maize yield was not reduced (Azab, 1968). The work done at
New Delhi by Singh er a/. (1982) reported that maize yield increased by 4-5 g/ha in
association with groundnut and net profit index (19-62%;) was higher than pure maize
as well as maize -+ soybean tntercropping system. Groundnut can go well as an inter-
crop with finger millet and rice. Rao er al. (1982) reported that rice 4 groundnut
gave yield of 38 and 12% respectively.

Among the legumes, pigeonpea + groundnut is the most prevalent in drylands.
Since groundnut makes rapid canopy coverage of the ground and uses the resources
more eifectively, in semi-arid areas of India, groundnut is the major component with
5-6 rows to one row of pigeonpea. In such situations, almost full yicld of groundnut
and 309% of the pigconpea was obtained (Appadurai and Selvaraj, 1974). Average
yield advantage up to 679, was obtained at ICRISAT, Hyderabad in 5:1 groundnut 4
pigeonpea inter-cropping (Willey et af., 1981). Trials conducted under All India Pulse
Llmprovement Project (1974-80) at various locations indicated the success of groundnut
pigeonpea intercropping system. The yield of intercropped groundnut was the highest
(29.7 g/ha) at Ludhiana followed by that at Ranchi (16.5 q/ha), Hyderabad (12.8
q/ha) and Badnapur (10.5 q/ha). The trial conducted at Tindivanum revealed the
profitability of intercropping of groundnut with black gram (Rajah ez af., 1978,

At Rajkot (Gujarat), a four year study revealed that groundnut intercropped
with castor or pigeonpea have higher LER (Singh and Das, 1984). Among the oilseed
crops, a variety of sunflower (Morden) opened up new vistas and made the intercro-
pping system in Saurashtra region a profitable possibility. Large scale demenstration
trials conducted on farmers’ field’s over years by the Research Programme of Vanaspa-
ti Manufacturers Association proved beyond doubt the economic viability ofthe system.
Sindagi (1982) reported that combined yield of groundnut + sunflower over two
years was higher by 18 % over pure crop of groundnut. Trials conducted at Akola,
Bangalore and Coimbatore (Table 1) showed yield advantage up to 36%; with ground-
nut + sunflower (6:2) intercropping system (Ankineedu et «f. 1983). Sesame
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(B-67) established in June was alternated with two rows of groundnut, (AK-12.24)
and the production per unit area increased appreciably (Maiti, 1984), Intercropping
of niger with groundnut has also been found remunerative (Chatterjee, 1984). Castor,
a long duration ollseed crop, being slow growing in initial stage provides both space
and time for raising as an intercrop. lmprovement in castor yield was reported when
grown in association with groundnut (Reddy et af., 1965; Tarhalkar and Rao, 1975).
Two rows of groundnut with castor recorded the higher Land Equivalent Ratio (1.20)
under alluvial soil conditions of Delhi (Al-Bakry and Gangasaran, 1985).

. TABLE 1 Intercropping of groundnut with sunflower

System ¥ Akola R Y Cnimbator‘ei v Bangalore
Sole groundnut 7.4 3345 4.5 1808 17.5 © 4307
Sunflower 9.6 3708 14.3 464 8.3 2650
Groundnut + :
Sunflower (6:2) 5.4+4.3 4077 3.349.1 4267 10.243.5 3977
LER 0.72 0.72 0.58

0.45 0.64 0.43
LER total 1.17 01.36 1.04

Y = Yield (g/ha), R = Gross return (Rs./ha)
Source : Ankineedu er.af. (1983)

Raising 2-3 rows of groundnut in between cbtton rows spaced 2m apart has
been reported to give higher income than raising either of them alone (Joshi and Joshi,
1965). Groundnut--cotten intercropping was also profitable at Junagadh.

Groundnut has been successfully grown as an intercrop with tapioca (Table 2)
Mandal ef af. (1972) reportcd that at Trivandrum (Kerala) and Dandakaranya (Orissa)
tapioca4-groundnut system gave yield advantage of the order of 55% and 339, respe-
ctively at both the locations (Table 2). Trials conducted on farmer’s field in Kerala
showed that intercropping of groundnut with tapioca gave groundnut yield of about
12 g/ha in addition to full yield of tapioca (Potti and Thomas, 1978). Remunerative

intercropping systems have been identified by the All lndia Coordinated Research
Project on Qilseeds (Table 3).

Plant population and geometry in intercropping:

The yield advantage of the intercropping system depends on the plant popula-
tion of the component crops and geometric arrangement in the intercropping system. .
Plant population indicates the number of plants/unit-area while-geometry considers
proportion of area allotted to cach component crop.
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TABLE 2. Yield and economics of intercropping in tapioca over 2 years
Treatment Yield (g/ha) %, increase
Tapioca Intercrop in income
Trivandrum
Tapioca 305 — ' J—
Tapioca + Cowpca 334 4.1 7.6
Tapioca + Coleus 285 34.3 -+13.3
Tapioca + Bhindi 336 6.2 +19.7
Tapioca + Groundnut 278 22.5 +55.3
Pandakaranaya (QOrissa)
Tapioca 190 — —
Tapioca + Sunflower 154 14.9 +0.8
Tapioca 4 Blackeram 188 12.6 +32.1
Tapioca - Groundnut 204 6.5 4331
Tapioca +— ragf 74 12.8 44 .2

Soutce: Mandal er of. (1972)
TABLE 3. Remunerative iatercropping systems
Locations Crops Ratio Mongetary returns

(Rs./ha)

Junagadh (Gujarat) Groundnut -+ Castor 2:1 1181

Dharwar (Karnataka) Ve + Hybrid jowar 341 6947

Jalpaon (Maharashtra) - +  Sunflower 4:2 1704

Alivarnagar (TN) - 4+ Pigeonpea 3:1 3411

Tindivanum (TN) : . - Blackeram 31 1518

Source: AITCORPO trials

Nikam et a/. (1984} reported intercropping of sunflower with groundnut in -
different row ratios and ebserved that two skip rows 4 five rows of groundnut {1:5),
one skip row-L-three rows of groundnut (1:3) and paired rows of sunflower+two rows
of groundnut gave more or less the same returns. The LER was higher where three
rows of groundnut were replaced by one row of sunflower.
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Singh and Das (1984) reported that three rows of groundnut alternated with one
row of castor/pigzon pza gave higher yield advantage than other systems viz. sole cro-
pping or 6:1 combination.

Umrani et al. (1984) tested the sorghum groundnut intercropping in different
planting patterns and found that planting patterns did not influence the yield of either
component crops. (Table 4).

TABLE 4. Effect of planting geometry in sorghum 4- groundnut intercropping system.

Pianting geometry Yield of component crops (q/ha)
- Sorghum Groundnut
Solid (45 x 15cm) ' _ 27 4.4
Paired (30/60 cm) - ' 25 4.2
Skipped (90 ¢cm) 24 . 4.0

Source: Umrani et al. (1984)

Intercropping and fertiliser management:

Groundnut, bzing a legume fixes a considerable quantum of nitrogen and thus
may reduce nitrogen application to succeeding crop or may help to reduce nitrogen
requirement of associated cereal in a system. The work done at ICRISAT, Hyderabad
indicated that there was no transfer of fixed nitrogen to maize, when it was intercro-
pped with groundnut. The relative yield advantags of intercropping was 449 as
compared to sole cropping of maize at no nitrogen level but this decreased as the level
of nitrogen increased.

Intercropping and weed management:

At ICRISAT, Hydzrabad, one row of pearlmillet alternated with three rows
of groundnut providzd not only the highest yield advantage but weed control as well.
Reddy ez al. (1985} reported that pandimethalin ¢ 1 kg. ai/ha controlled the weeds
in groundnut intercroppzd with sunflower, sorghum and pigsonpea. Maximum mone-
tery returns were obtained in groundnut - pigeonpea intercropping system with
pendimethalin ¢r 1 kg. ai/ha as pre-emergence application next to weed free treatment.

II.  Groundnut based crop sequences:

Generally, Kharif groundnut is sown year after year on the same picce of land
under rainfed conditions and consequently yields are low. A decads’s study (1945- °
46 to 1954-55) at Tindivanum showed that sorghum and bajrg after groundnut
gave consistently higher yield over their pure cropping. Subsequent trial
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conducted by Rajah ef af. (1978) at Tindivanum revealed that the groundnut-black
gram was the most profitable sequence.  The inerease in profit was more by 1029
over the single crop of groundnut.  Under rainfed conditions of Tirupati (Andhra
Pradesh) Sankara Reddy er a/.(1981) reported that sequence cropping of green-
gram, cowp.a, vegetable cluster bean afier first crop of groundnut was successful,
Higher monetary returns were obtained from greengram and cowpea. In  north-
ern states viz.  Punjab, Haryana, Uttar Pradesh and also in central part of India
tGujarat, Madhya Pradesh and Maharashtra) wheat is the most comon crop
that follows groundnut in rabi scason. Studies indicate that wheat yields are
increased by 3.4 g/ha if grown after groundnut (Table 5), Considerable economy
it nitrogen use to wheat was realised when wheat was grown after groundnut over
other legumces {(Prasad and Bhardwaj, 1984). According to Girl and De, {1980) prec-
ecding groundnut increased the vield of dcjrg in 2 monocropping system on drvland
by 22.8% and yield advantage was equivalent to 60 kg. N/ha. Singh and Sahasra-
budhe {1957) observed a bencficial effect of groundnut on cotton as compared to Sor-
ghum and pigeonpea tn the preceding seasoi.  Cotton yields increased by 21%, due to
receding groundnut than cither owing to sorghum or pigeonpea. In recent years,
due to frequent shortage of water supply in command areas, rice-groundnut sequence
has gained paramount importance. Mandal er al. (1975) reported that rice-rice
sequenice  required  higher water than rice-groundnut sequence at  Cuttack.
Similarly, Sundararajan, and Subramaniam (1981) advocated the groundnut-rice
sequential system over rice-tice sequence both from monetary returns and water re-
quirement point of view in Periyar Vagai command aeas of Tamil Nadu and viewed
that water so saved could be utilised for expanding area under command. In residual
moisture conditions of coastal areas of Karnataka, Tamil Nadu, Andhra Pradesh
and Qrissa, rice-groundnut sequancs was found to be more remunerative

TABLE 5. Grain and fodder yield from groundnutbased muitiple cropping systems

Mean over two vears

Cropping system

Grain (g/ha) Fodder (q/ha)
Maze 29.7 ) 62.5
Wheat 25.5 41.4
Groundnut ) : 17.7* . 459
System total : A 72.9 149.5
Groundnut 16.8% 11.8
Wheat 29.2 47.1
Maize ' : 12.4 90.2
System totai : ) 58.4 149.1

*  Dry groundnut pods
Sonrce: Patil er al. (1979)
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Cropping systems and fertiliser management:

In view of the efficient and economic fertilisers use system approach to
fertilizer use is emphasised in recent years. Giri and De (1980) reported that the uptake
of nitrogen by bajra was higher after groundnut than after mung, cowpeaand pigeon
pea. Seed yield of mustard after groundnut with 50 kg.’P»Qs/ha as higher than that
after bajra with 60 kg. N/ha pigeonpea with 30 kg. N-+40 kg. P,O,/ha (Singh and Rao,
1983). According to Chatterjee (1984) mustard yield (13 g/ha) was more after
groundnut than afier rice (8.7 q/ha), maize (8.6 g/ha), Jute (10.2 q/ha) or black gram
(11.8 q/ha). Umrani er af. (1984) reported that out of the recommended dose (1204
60+60) of NPK fertiliser, only 50%, was cnough after groundnut to produce the same
vield (26 q/ha) of sorghum. Pasricha (1984) reported that groundnut yieid after phos-
phorus applied to groundnut, to wheat or both crops in groundnut wheat rotations
was almost the same (Table 6). Groundnut can meet its phosphorus requirement
from residual fertiliser.

TABLE 6. Effect of phosphorus applied in three phases on groundnuf yield (g/ha) in groundnut-wheat
rotations (Average of 5 yrs,, 1976-80}

P given to : P05 Kg.'ha
0 30 90
Groundnut — «18.10 19.10 19.06
(22.9) (23.80) ' (22.90)
Wheat — 18.42 19.17 18.42
(24.55) (22.50) (22.88)
Both crops - : 18.64 ©17.80 - 17.9
(22.70) (22.02) {22.96)
No Crop 16.61
(21.73)

Figures in parenthesis are for groundnut sown on 20 July and the other on 6 July.

Sonrce : Pasricha (1984).

Fuoture line of work:

Groundnut cccupies an important place both as an edible oil and as a legume,
as such monocropping by and large is the dominant system. There is a need for critical
analysis of monocropping systems in relation to edaphic, environmental, ecological
and socio-economic situations with an ultimate object of determining efficient groundnut
zones at micro level.

Although, inter/mixed cropping systems have been vogue since time immemo-
rial, quantitative estimates on ameliorative impact on long and short term studies cali
for rescarch attention.



38 . Journal of Qilsceds Research_

Studies on plant geometry involving wids range of crops, adjustment in sowirig
time and efficient fertiliser use in intercrops necd to be carried out on priority basis.

Groundnut as an intercrop in plantation crops, vegetables, banana, spices like
pepper, ginger and turmeric needs research attention. Since most of the rabi/summecr
area is confined to rice fallows, special soil moisturc management techniques need to
be identified. Investigation on tillage requirement under paddy fallow system is a
priority area of research.

Only meagre information on integrated fertiliser, water and wecd management
is available, Therefore, thereisa need to initiate research work on these aspects
involving sequentialfinter cropping systems on priority basis. Ia the case of fertiiiser
management, emphasis should be on groundnut’s guantitative nitreg n contribution
to an associated or succecding non-legume.

Both fundamenta! and applied studies on induction and accsleration of root
nodules especially in sequential and intercropping systems is highly desirable.

The role of groundnut as a base crop in different cropping sys.ems should be
studied with a view to intercepting pests and disease. The manurial value of ground-
nut shell has hardly been paid any attention. Similarly, the possiblities of using
haulms as a measure ro restore soil fertility need to be studied.

In order to popularise the rabi/summer groundnut cultivation in North Indian
conditions there is a need to have groundnut varieties which can withstand low tempe-
atures and mature before hot summer (May). Varietics should find acceptability
for kharif conditions without affecting timely sowing of proposcd crops like wheat.

The practice of growing groundnut continuously over long period of time in
relation to soil and crop productivity calls for investigation.
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AN ANALYSIS OF MECHANICAL OIL EXPELLER OPERATION
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ABSTRACT

About 509 of edible oilseed is crushed in oil expelling machines. The mecha-
mechanicay oil expellers crush the oilseeds, rupture oilcell walls, carry the crushed
maerial to high pressure zone and separate oil from two phase solid liquid system
under the dynamic compression process. These expellers work on the principle of
pressure differential applied to the feed material versus that applied to the discharged
end material i.e. cake. The experience of working with Rosedown Mini 40 Screw
press (oi! expeller) has been used for analying the process of oi! expression in the
present article, Also the state of art of available expellers has been briefly presented.

Key Words Expression, Compression ratio, Counter-current

INTRODUCTION

India produces about 12 million tonnes of oilseeds from about 16 million hectares
of land annually {Anonymous, 1986)  Oilseeds occupy the second laigest place among
the agrocultural commodities. They value about 24 thousand million rupees. Of
12 million tornes, about 9.70 million tonnes arz edible oilseeds About 3 millien
tonnes of edible oils are produced annually from edible oilseeds

These oilseeds are crushed in a variety of oil expelling machineries. About
90 % of edible oilseeds are crushed in screw expellers (Singh and Bargale 1985). Under-
standing about these mechanical expellers is desirable prior to improving the existing
designs to reducz the dzmand and supply gap of edible oils. In the present article,
efforts have been made to dsicuss the principles, the design aspects and various other
considerations relating the screw expellers.

PRINCIPLES OF MECHANICAL OIL EXPRESSION

The oil is storcd at dlfferenet places in the oilseed in the form of oil globules
surrounded by tough membrane (Fig. 1). There are two steps involved in the
expulsion of oil from oilseeds through the expellers - (a) disintegration and (b) the
pressing. Under the disintegration process oil globules that form into oilseed are
separated. The tough membrane surrcunding the oil droplet is exposed and brusted
“under pressure enabling the oil to ooze out. :

Expellers work on the principle of a pressure differential applied to incoming
ailsecds versus that applicd to the discharged material. It may be termed as conr
pression ratic which is defined as ratio of the volume displaced per revolution of the
shaft at feed section to the volume displaced per revolution of the shaft near end of the
plug section. The radial pressure is generated due to volumetric compression along the
screw barrel. Literature reveals that maximum radial pressure is generated at the feed
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K- nucleus
0 - oil droplet Clmm)
P - protein C1o umy)
W-celt wal

F1G- 1: MICRO - SECTION OF RAPESEED

end. 7t is also reported that axial pressure follows the simifar trend of radial pressure.
Under ideal conditions, flow of material along the worm shaft should be purely axial
and compression ratio should bz quite low. Singh and Agrawal (1986) reported that
screw presses are mostly for high oil content having higher compression ratio of 10:1
while low oil content secds require low compression ratio. Morever, prepatory
operations of the oilseeds also play profound role in oil expression. It coagulates
proteins inside the seeds causing coalescence of oil dropiets and makes the sced
permeable to the flow of oil. The pretreatments also decrease the affinity of oil for
the solid surface of the seed so that better yield of oil is obtained on their subsequent
pressing. :

The Bar}el

The barrel consists of a heavy craddie type into which flat steel bars are set
edgewise around the periphery parallel to the worm shat. The cress section of the
bars is slighlty trapczoidal henc: placement needs adequate consideration such that
free outflow of oil takes place during the process of milling. In the recent developments
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barrels are also made of cast iron rings spaced apart with spacers (washers}). In order
to obtain optimum oil drianage, baircl rings arc assembled in the machine. facing in
the same direction. The problem with thesc barrels is that with long use, th> wear
and tear in the rings and washer [cads to choking as well as outflow of foots from slits.

However, the barrel should be

(about 100 kg/cm2) in all the directions

strong enough to with-stand very high pressure
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The Worm

The worm consists of a shaft and fiight (Fig. 2). 1t revolves inside the barrel.
In most of the cases, it could be seen that over the length of screw lead volume decreases
towards the discharge end. The expeller worm length is considered of three sections
(Ward, 1976) - (a) feed section {(b) ram section and (¢) plug section. Under feed section
the seed is simply transported to the ram section under which as compression increases
transport of the sced is maintained owing to the fact that friction of the material is
8reater on the cage than on the screw surface. It is probably due to slightly staggered
Cage bars or the oil outlets., This also prevents the material from rotating with the
screw and generates the axial movent. The material now passes to the plug section
Wherein a column ot plug of the compressed meal is formed along discharge end
of the barrel. Tt is probably due to the fact that discharge end is provided with a pre-
$sure cone in most of the commercial expellers as a restriction,

The Choke

The basic function of the choke is to permit adjustment of pressure, capacity
of the expelier and thickness of cake in order to secure the lowest possible content in
the cake, If the cake thickness remains more due to impropar adjustment, it causes
loss of oil. It also helps reducing the choking problem. On the soft seeds discharge
end has wide-spaced worm whereas a hard seed should have close spaced worm.
This decides the compression desirability for the material being crushed. For hard
seeds the existing designs, therefore, appear to be inadequate. '

Movement of the Material during Expression Process

ldeally the material inside the barrel should move axially forward towards the
discharge end and the expelled oil through the horizontal slots. But it has been ex-
Perienced that seme of the expelled oil flows counter current to the mez! along the pre-
Ssure gradient, (Singh et al, 1987). The movement of the material is explained as
under:

()  Drag flow (Qd): It takes place because the meal inside the barrel and worm
adheres both to the barrel, and to the rotating screw. The drag flow is propor-
tional to the specd of the screw

(®)  Pressure Back (Qp): It arises because a pressure cone creates resiriction at the
discharge end of expaller which gives rise to the pressure gradient in the gap
between screw and the barre] and also because the lead volume decreases towards
the discharge end. Therefore,

Pressure backflow = f (Ap. km, ¢)
Where,
Ap = Pressure gradient

y
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um = Viscosity of meal and oil mixture |
¢ = Clearance between barrel and worm.
Actual flow (Q): It is the resultant of drag flow and pressure back flow. In

other words it is the net flow of meal in the axial direction iuside the barrel of
expeller.

Q = Qd-Qp

The application of pressure causes the fibrous capillaries (oil globules) to be

reduced in volume and the oil to be expelled.  The decrease in lead volume causes
increase in pressure and density of the material. The volume at discharge end is redu-
ced compared to the volume at the inlet.

ie. vV output v input

V net = V input - v output
Input(Q) = (Discharge through + (Discharge through)
slits barrel end.
= Output (Q)
= QG+ Q
AP,
= Ky =APfuy + Ky = —=
My
Where K; = Wh,/12 L,
Geometric constants
K, = TR4BL,
Q = Discharge
A Dy = Pressure drop across cage slots
A D2 = Pressure drop across discharge end
L, = Length of dlscharge slot
L, = Length of discharge end
W = Width of slot
h = Height of slot
‘R = Radius at discharge end, u1,2=Visnosity at respective outlets.
Wh} /\ P2 T:R4 A p2
Therefore, Q —_— - -

2L & TO'L n
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This speaks of the fact that to maintain proper outflow at related discharge
points the design of slots, length of barrel, pressure drop as well as the viscosity of the
material play significant role. Earlier attempts were also made by Koo (1942) and
Baskerville et al:(1947)to establish correlation between oil recovery from various oilseeds
such as pressure, pressing time and viscosity., They reported that output is greatly
influenced by the pressing time and also that of viscosity of oil but the constraints
involved were not mentioned. From practical point of view, however it is worth men-
tioning that pressure gradient towards feed end is troublesome, because expelled oil
would flow counter current to meal along this gradient resulting in higher oil content of
crushed meal than that of raw material being fed into the expeller. Such problem was
obserevd while working on Rosedown mini 40 screw press (oil expeller) with high oil
bearing seeds iike groundnut, rapssecd and linseed. But this problem did not appear
with low content seed like soybean. In case of high oil content szeds this also created
the problem of choking. In case of soybzan also choking was observed due to lack of
biting on the meal and forwarding it to the ram and plug sections. Therefare, design
of feed section has to be in a manner whare back pressure dissipates to overcome back
fiow and choking problems and oil is insured rapid out-flow through the drainage area.
Also to reduce the tendency of the partially crushed material to rotate with the screw
a low friction shaft need to be used in conjunction with higher friction bars.

When oilcake crosses the discharge end, it is released of the pressure and gains
moisture immediately. The heat balance around the dlscharge end (assuming adia-
batic proc:css) is considered to be as

m cp (Ty-T) = m(M,- Mph

or M, = M, - cr (T, - Ty

Where, == mass rate of flow of material -

ce = Specific heat

A = Latent heat of vaporization at ambient pressure.

M, = M.C. of material before it is out of discharge end at tem-

perature T, of cake

M, = M.C. of material after it is thrown out of discharge end at
temperature T, of cake

BRIEF DISCUSSION ON AVAILABLE MECHANICAL EXPELLERS

There are many typss of screw cxpellers. Jn its simplest form some of the ex-

ellers consist of an interrupted helical thread and some continuous helical thread re-
volving concentrically within a stationary cylindrical barrel which usually has axially
arranged slots through which expelled oil flows out. These slots are formed by a series
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of axially plac=d steel bars spaced apart by shims to provide narrow axial slots as
mentioned carlier. These are so built that thry stand a pressure of about 4.33 kg/mmn>.
The opening bztween the bars are arranged from 0.141 ¢m te 0.013 ¢cm depznding upon
the materials to be crushzd. Except for some of the small capacity expellers, harrel is
generally madc in two halves held together by a clamping frame to aollw the expelier
to be cleared in case of choking or overloading. The rotating Serw or worem assembly
are of two kinds - (i) a series of hard faced worm sectionis spaced apart by hardened
distance pieces or by separate pieces bored and keywayed to fit the wormshaft, (ii) in
some cases it is manufactured in one piece only and subsequently handfaczd. Either a
screw of constant diameter operates in a slottzd barrel which narrcws down progressively
towards the cxit end for low pressure high capacity or the surrounding slotted barrel is
cylindrical whilst diameter of the screw worm shaft increase towards exit end, Latter
one is the most common. In both cases, the action of screw causes increasing pressure
on meal as it passes through the expeller and mainiains pressure gradient towards
both the ends of the worm as mentioned carlier.

Classification of Mechanical Expellers:
Broadly, types of screw expellers depend on following factors:

i) Power applied per kg of material being crushad:  As a general classification
on oilseeds expellers which have upto 1.12 kw, 1.12-1.90 kw and above 1.9 kW
per tonne of input material handled pzr day arc low przssure, medium pressure
and high pressure expelers respectively. The present upper limit of high pressure
expellers is around 3.75 kW per tonne of input material handled per day.

ii)  The typs of barrel: Whether the expeller has constant diameter barrel or ste-
pped diameter barrcl.

i) The form of expeller’s feed cnd: Whether it has an auxialliary feeding means
such as a high specd feedworm (vertical, inclined or horizontal) or twin inter
meshing screws ete.

iv)  The form of choke section: Whether it is of moving cone, moving sleeve,
chuck or fixed type. It can increase load on the screw press but also the load
on screw is controlled by the feed raje ot the expeller.

V) The type and configuration of the connection between cooker and expeller, whe- | "

ther it is worm taped or free fall type or an opzn feed from a variable speed screw
conveyor etc

Some information on oil expellers manufactured by a number of manufacturers
in and outside India is presented in Table [ and 2. Only a limited response from
manufacturcrs was received. The list covers a wide rangs of expellers, and gives good
general information on these expellers for advantage of the processors. Various fea-
tures of these. expellers when correlated revealed the fact that there are no standard
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TABLE 1. List of varipus oil expellers manufactured outside India (Tindale 1976)

S1. No. Manufacturers Moxdel KW Capacity Total
(kg/day) wt. (Kg.)

1. Andersion, IBEC, Red Lion 15 5,000 4,000
OSA- Model 33 %0 40,000 10,000
Modei 55 93,25 50,000 11,500

1166 _ — _—
2. Dammon-Croes, l . 8PS0 104 .4 65,000 13,500
Relgium PP 125 ' 104.4 160,000 . 20,000
3. Xrupp Machine LP . 2.3 46.000 11,500
Fabriken, West Germany SVP i34.3 190,000 10,250
4. Simon-Rosedown, MK, 2A 37.3 20,000 7,700
England . MK, 3A 56 . 33,000 8,400
E type 349.2 80,000 13,400
G type B ¥ 190,000 13,100

‘ Mini-40 2.24 320
$. Speichim, France 3 20.84 - 22,000 7,000
400 55.95 38,500 12,000
500 93.25 143,000 17,500
500 L 12 175,000 21,000
6. Stork Amsterdam, R 400 29 R4 45,000 4,230
Netherlands ’

7. The French Oil ' F44 55.95 22,000 9,500
Mill Mach. Co., USA  F44(2xIl inext.) 93.25 42,000 11,000
F 66 93.25 36000 10,500
F77 _ 93.25 42,000 12,000
F 88 93.25 42,000 v 13,500
‘ Des 149.20 42,000 13,000
D77 149.20 50,000 15,000
D 88 149.20 65,000 17,000
C 3300 223.80 110,000 21,000
B 1500 : 74.6 100,000 15,000
B 2100 149.2 170,000 18,000

H2 6600 447 .60 440,000 21,250
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TABLE 2. List of some of the oil expellers manufactured in India.

sl. No. Manufacturers Model KW Capacity Total
(kg/day) wi(kg)
Ballaji Roll, Shut & 0B 22.38 2,368 NA
Engg. Works 0B 37.3 3,334 —
Hyderabad, India. 60 B : 44.76 4,920 —
70 B g 59.70 6,304 —
90 B ' 74.6 7,650 ‘ —
120B 112 9,040 —
2. Manjit Engg. Co., Solar S B, 5.22 C 480
Ghaziabad, India : 1,000
Solar D.G. 11.19 576 2,400
3. $.P. Engg. Corp., Super T.O.E, 2.24 240 203
Kanpur, India . .
Duplex T.O.E. 2.2 . 320 208
Delux T.O.E. 3.73 400 230
Super Delux T.O.E. 3.73 440 255
Super B.O.E. 8.95 1,336 2,000
No.1B.O.E. 7.46 6,664 1,488
No.2B.O.E. 55.95 448 1.000
4B1.0O.E. ) 3.73 320 446
Young 14.92 - 1,560 : 2,500
Standard — - 5,000
4. Bharat Industrial Bharat _
Corp., Bombay Super ‘A’ ) 44.76 . 20,000 _
Bharat "A’ 37.30 10,000 . —
Bharat ‘B’ 22.38 5,000 —
Bharat ‘C’ 14.92 2,500 _
5. United Engg. Corpn. Tiger S 746 1,050 .- 2,000
BRB Bose Road, ) .
Calcutta, India. Exceoir S 119 5,000
6. Guruteg Engg. Co,, Millar  Guruteg ' ©omas 9,000 - . 4,400
Ganj, Ludhiana, India S . ' :
7. United Oil Mill Ashoka - 2238 . o000 -
Machinery & Spares Pvt. . .
Ltd., New Dethi, India.
8.  Alfa Engg. Works, Alfa Auto ' 119 . . 7000 3,600
Bombay, India Alfa Gient 22.38 12,000 3,800
Alfa Super 20 55.95 C22.000 R
Alfa Baby No.1 5.97 - 4,000 N 2,000

Alfa Baby 3.73 . " 1,000
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design patterns which are followed through. For instance, the bapacity'. kilowatt,

worm size and weight of one expeller do not have similar proportionality with any of
the other expellers

During the operation of mechanical ofl expeller the major problems of il back
flow, choking and hence the reduction in the output occur mainly due to improper
pressure gradient towards the feed end.  The design of feed section, therefore needs
improvement in order to create better suction and pushing forward the crushed
material. Preferably for groundnut, rapeseed, linsecd and other soft sceds, the
discharge end or plug section worm should have wide spaced worm cempared to
hard seeds like soybean. The compression ratio for hard seed should be preferably
less than 10:1. Analysis of data on available oil expellers indicated that there is no
co-relation amoeng the power input, capacity and the weight of the oil expeller,. Thus, it
would be worth while to develop a standard design criteria and an 1mproved expeller
both for hard and soft oils sceds separately.
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ABSTRACT

Paralysed host larvae of Corcvra cephalonica Staint (Lep: Pyralidae) wiik
different developmental stages of two ecto patasitoids Gonriozus nephantidis (Mues-
beck) {(Hym: Bethwylidae)and Brecon brevcoirnis (Hym; Braconidae) and pupae para-
sitized by Trichospifus pupivora Ferr, (Hym: Eulophidae) were sprayed with 8 chemi-
cals at field concentrations, under Potter s Tower, Compounds tested were endosulfan,
fenvalcrate, permethrin, cypermethrin, carbaryl, chloropyriphos, monocrotophos and
difiubenzuron (chivin inhibitor). On the basis of per cent emergence from treated
host, endosulfan was found to be the safest to all the three parasitoids at all stages of
development followed by fenvalerate. Monocrotophos and chlorpyriphos were highly
toxic to all stages of the parasitoids. Egg stage was more sensitive and tolerance ot
the paraistoids to test chemicals increased with their age”

Key Words Gondozus nephantidis, Bracon brevicornis, Tvichaspifus pupivora, Opising
arenpselia toxicity, insecticides, diflubenzuron.

INTRODUCTION

The need for more studies on the toxicity responses of predators and parasi-
toids to insecticides has been emphasized by Craft (1972) and Newson (1974).  The mor-
tality causcd dircctly by contact of natural enemy with a toxicant has been documented
in terms of the degree of parasitism which followed insecticide application in the field,
Such data are helpful in evaluating the general effects of insecticides but it is impossible
to distinguish between direct toxic effects and indirect cffects caused by destruction of
hosts, competitors or alternate food source of natural ¢nemy population.

Coconut black headed caterpillar Opisina crenosclla Walker has assumed major
status in rccent years in all the coconut growing areas in South Indja.  its management
has been said to be feasible with an array of natural enemies {21 parasitoids and 7
Predators) supressing the pest at various developmental stages (Mohamed er af., 1982).
A large number of insecticides as dusts or sprays or through stem injection have been
found to be effective in the control of the pest. (Nirula, 1951; Sathiamma and Kurien
1971; Nadarajan and Channabasavanna, 1981; Kapadia, 1982; Patil, 1984). However,
the toxic effccts of these chemicals to biocontrol agents and their developmental stages
is overlooked,

Sundermurthy (1980) and Patil {1984) reported that sprays of difftubenzuron
will reduce the emergence of Gowiozus nephantidis (Muesbeck)), in field and laboratory,
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Indian,
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respectively. Bartlett (1965), Lingreen and Ridgway (1967), Lingappa cr al. (1972)
and Patil (1984) observed the tolerance of larval and pupal stages of various parasi-
toids to different insecticides. Emergence of Trichogramma chilonis Ishi was una-
flected by spraying endosulfan, monocrotophes and phosalane on parasitized eggs of
Eries vitella (Fabricius) (Santharam and Kumarswamy, (1985).

In th light of the importance of conserving natural cnemies, while pesticides
are being used for control of O. ererosella, basic studies on the hazards of chemicals
to developmental stages of three potential parasitoids was under taken.

MATERIALS AND METHODS

The study was undertaken on two potential larval ectoparasitoids, Goniozus
nephantidis and Bracon brevicornis Wesmael, and a pupul endoparasite’ Trichospilus
pupivara Ferr., of O. arenosella. The larval parasitoids were cultured on laboratory
host, Corcyra cephalonica Staint (Lep; Gelleridae) larvae (final instar) and pupae werc
given to a pair of individual parasitoids separately for parasitization. The paralyscd
larvae of C. cephalonica with different developmental stages of parasitoids viz,, 1,3,7.9
days old parasitoids in the case of G. nephantidis and 1,3,5 and 7 days in the case of B.
brevicornis were transferred-to excised coconut leafbits to stmulate natural condition.
The parasitized larvae were covered with webbing from galleries made by O. areno-
sella on coconut and sprayed with one ml of different insecticides under potter’s tower
at 6.81 kgs pressure per 6.25 cm®  The test was conducted adopting completely rando-
inized design with 5 replications of 10 immature parasitoils in each replication. Seven
insecticides and a chitin inhibitor at field concentration are listed in table 1. Per.cent
emergence of parasitojds was transferred to degree of an angle and analysed for va-
rience.

For pupui parasite 1,5,10,15 days old parasitised pupae were treated as explained
above. There were 5 replications., with approximately 100 immature parasitcids for
each replication. Unlike in the larval ectoparasitoids, it is difficult to know the number
of eggs laid in the pupae. However preliminary research indicatcd that the fecundity
ranged from 40-60 with an average of 50 per pupa.

RESULTS AND DISCUSSION

The data presented in table ! indicate that effcctiveness of chemicals varied
with developmental stages of B. brevicornis and innate toxicity of the compound. Endo-
sulfan allowed significantly highest number of parasitoids to emerge foilowed by fen-
valarate, diflubenzuron, permethrin, carbaryl and cypermethrin. However, when
compared to water spray (untreated check), endosulfan did lower the parasite emert-
gence by 7.5%;. Both chlorpyriphos and monocrotophos caused near total mortality
of parasitoids. Diffubenzuron, a chitin inhibitor, restricted the development in 74.167%,
of the population. Differances in parasitoid emergence were significant  between
chemicals and age of the parasitoids. Survival of parasitoids increased with increase
in time gap between parasitization and insecticidal treatment. Thus, tolerance capacity
of the developmental stage of the parasitoid o insecticidal action increascd with
increase in their age.
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TABLE 1. Percent* emergence of ldlllt B. brevicornis from the parasitized O. arenosells Jarvae treated
with insecticides

Insecticides Concentration Number of days from parasitism to spraying
(%) - — Mean
1 day 3 days 5 days 7 days

etk ey

Untreated check

(warer spray) — 99.1 - - 8074 99.10 99.10 94.51
Endosulfan " 0.035 99.1 68.85 66.14 80.74 78.71
Diflubenzuron 0.05 1391 63.93 7803 80.74 63.97
Fenvalerate 0.0l 43.07 68.85 78.03 78.03 66.99
Carbaryl 0.02 - 21.44 43,07 63.93 73.10 50.31
Permethrin 0.01 28.77 66.14  68.85 87.21 62.74
Cypermethrin 0.0l 00 99 12.62 15.33 43.07 18.00
Monocrotophos ~ 0.02 0.99 0.99 0.99 15.33 4.57
Chlorpyriphos 0.04 0.99 0.99 - 0.9 12.62 3,89
Mean 36,67 45.13 52.37 63.32
Duration = Insecticide Insecticide x duration
S.E. 1.93 2.9 _ 5.80
LSD (P = 0.05) 3.79 5.69 11.36

*Percentages transformed into degrees of an angle.

The results given in table 2 reveal adverse effects of insecticides on survival of
developmental stages of G. mephantidis. The toxicity of chemicals and susceptibility of
developmental stages of parasitoids differed significantly. As noticed from parasi-
toid emergence, excepting for monocrotophos, all other chemical exerted higher toxicity
to deveclopmental stages of G. wephaniidis than to 8. brevicornis. As fenvalerate chlor-
pyriphos once again proved to be highly lethal to immature parasitoids. Endosulfan
which was nealry non toxic to B. brevciornis was fairly toxic and was on par with per-
mithrin. Diflubenzuron killed 67.509% of the parasiteids before reaching aduit stage.

The parasitoid emergence was least when egg stage (one day after parasitization)

. was exposed to chemical treatment, and increased gradually with advance in stage of
the parasitoid- When pupal stage (9 days after parasitization) was sprayed, slightly
more than half of the population emerged in to adults suggesting increased tolerance .
of pupae to insecticidal action. At the egg stage, monocrotophos, chlorpyriphos,
carbaryl and cypermethrin caused total mortality of parasitoids. while fenvaierate allo- .-
wed significantly higher emergence followed by endosulfan, permethrm and dlﬂuben—

Zuroi,
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TABLE 2. Per cent* emergence of adult G. nephaniidis from the parasitised O. arenosella larvae treated
witth insecticides

Insecticides Conce{ltra— Nurmber of days from parasitism to sprayiﬂg Mean
tion {55} ————
° 1 day 3 days 6 days 9 days

Untreated check

(water spray) —_ 99,10 9910 §9.92 99.10 96.80
Endosulfan 0.035 26.50 46 .92 36.79 59.00 47.32
Fenvalerate 0.01 30.99 59.00 63.39 68.85 55.69
Permethrin 0.01 23.85 43.07 57.00 63.93  46.96
Diftubenzuron 0.05 15.33 26.56 30.99 56.00 32.97
Cypermethrin .01 00.9% 00.5% 35.23 45.00 21.55
Carbaryl 0.02 00.99 33.21 35.21 37.22 26.56
Monocrotophos 0.02 00.99 3.1 33.21 35.21 25.65
Chlorpyriphos 0.04 00.99 00.99 00.99 12.62 03.89

Mean 22.19 38.11 45.25 53.32 o

. . Duration Insecti;:ide Duration x Insccticide
S.E. (.95 1.42 2.84
LSD (P = 0.05) 1.86 2.78 . 557

*Percentage transformed into degrees of an angle.

To the early instar grubs (3 days after parasitization), similar irend in the toxi-
city was noticed with higher percent adult emergence excepting carbaryl and niono-
crotophos where substantial increase in emergence was recorded over previous srage.
A similar situation prevailed when mid-late larval stage (6 days after parasitization)
and pupal cocoons were exposed to treatments with the exception of cypermethrin.
The interaction between developmental stage and insccticide was also significant.

Observations on the safety of chemicals to pupal parasitoid T. pupivora indicate
that all the chemicals were highly detirmental to the parasitoid development when
sprayed a day after parasitization (lable 3). None of the chemicals spared any para-
siteid in contrast to 24,.66% emegence in untreated check. However, on the fifth day
after parasitization, a strikingly high per centage of cmergence was recorded in all treat-
ments except monocrotophos and chlorpyriphos. It was interesting to note that
enhancement int the per cent emergence of parasitoids from 1 day to 5 days after para-
sitization was 559, however further lapse of similar duration, did not result in increased
emergence of parasitoid. On the basis of mean parasitoid emergence, endosulfan,
permethrin and diflubenzuron significantly safer to the developing parasitoids fallowed
by fenvalerate, cypermethrin and carbaryl. Monocrotophos and chiorpyriphos were
highly toxic to the pupal parasite.



Patil e/ &i. 55

TABLE 3. Per cent* emergence of adult 7. pupivore from parasitized popae of O. arenosella treated
B with indsecticides

Treatments Concentra- Number of days from parasitism to spraying Mean
{insecticides) tion (%)

1 day 5 days 10 days 15 days

Untreated check

(Water spray) ‘ — 77.08 77.08 72.47 84.17 77.'?0

Endosulfan _  0.035 00.99 . 6867  69.09 72.77  52.88

Carbaryl o 0.02 100.99 60,34 56.26 60.00 | 44.40

Fenvalerate : 0.01 00.99 63.99 66.15 64.98 49.03

Permethrin _ 0.01 00.99 68.62 66.16 70.97 51.68

Cypermethrin . - 0.01 00.99 59.84 62.59 63.96 " 46,85

Monocrotophos - 0.02 00.99 00.99 00.99 29.77 08.18

Chlorpyriphos 004 00.99 00.99 00.99 - 00.99 00.99

Diflubenzuron 0.05 00,99 72.17 6§7.30 68.05 53.20

Mean 09.44 52.55 51.33 57.29 -
Duration Insecticide Interaction
SE _ 0.9¢ 1.45 2.90
LSD (P = 0.05) ‘ 1.90 2.85 5.70

*Percentages transformed into degrees of an angle.

From the foregoing results it is evident that two organophosphates, monocro-
tophos and chlorpyriphos were highly toxic and endosulfan was safest to the develo-
ping stages of atl the thirce parasitoid species, while toxicity of others varied with the
species.

Pesticides as they destroy the target species, do knock off the parasites. Conser-
vation of natural enemies of pest species has been considercd as a vital component in
formulating the integrated control strategies. The consensus has been that such system
would be fairly stable and lead to the reduction in the pesticide load in the environment.
If selection of pesticides which are less toxic to adult parasitoids is considered as one
approach, assessment of pesticide effect on the development of parasite shouid be re-
garded as an equally important onc. Hence, study was aimed tc ascertain the
hazardous effects of pesticides to the immature stages of three parasitoids when
sprayed at different developmental stages.

4 number of workers (Bartlett, 1964; Lingreen and Reidgway, 1967; Lingappa
ef al., 1972; Robertson, 1972; Wilkinson et af., 1975; Babrikova, 1979 and Niemezyk
et al., 1981) have expressed that generally larval and pupal stages of perasitoids are
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more tolerant than adult stage. 1n the present study also., larval and pupal stages were
found to be less susceptable than the egg stage. The increased susceptibility of egg
stage, as observed in the study, has also been the findings of Lingappa et «f. (1972) in
Lysiphlebus testaceipes and Robertson (1972) in Hoplectis behrensid. Death of green
bugs has been attributed as the cause for failure of L. testaceipes emergence when one
day old parasitizcd green bugs were sprayed with insecticides. Apart from high intre-
nsic toxicity of insecticides to parasitoid eggs, another possibie explanation for low
adult emergence when parasitoid eggs were treated could be death of host before para-
sitoids had completed larval development. The reduced susceptability of egg stage as
generalised by Bartlett (1965), is contrary to the present findings. However, his ob-
servation of larval stages being less susceptable than later ones is in support of the
present study.

Similarly higher toxicity of chlerpyriphos to G. nephantidis is supported by the
findings of Fitzpatrick and Dowell (1981), who opined that high toxicity of this chemi-
cal is due to its low water solubility. Diflubenzuron, z chitin inhibitor, was also ob-
served to be detrimental to the parasotoid development. Sundermutrhy (1980), re-
corded 57 to 83 per cent mortality of the parasitoid spray with diflubenzuron in field
condition as against mortality ranging from 26.67 to 90 per cent noticed in he labora-
tory in the present study. The parasite emergence gradually incrased with advance
in age at treatment confirming the decreased susceptability of larval and pupalstages.
This may be due to the greater glycogen and fat resources in the later stages of devel-
opment according to Hamilton and Kieckhefer (1969). This postulate is similar to
that of Hoffman and Grosch (1971} who proposed a detoxificative function for the
fat body of Habrabracon jungolandis.

Total failure of parasitoid T. pupivera emergeuce from host pupae in all the treat-
ments sprayed at one day after parasitization was noticed. Similarly no emergence of
internal parasite of Scheizaphis graminunm (Rondani), was noticed when sprayed a
day after parasitization with disulfoton and parathion by Lingappa ¢t al. (1972).
Grosch and Hoffman(1973)reported a marked increase in the death of embreoys in eggs
deposited in the paralyscd larvae of Ephistia kuhniella Zell, fallowing the spray with
three derivatives of carbamate insecticides. High mortality of 7. pupivora at this stage
may be due to the death of host pupae before parasitioid completed larval develop-
ment as has been contemplated by Lingappa ef al, (1972} or increased susceptability of
parasitoid in the early stages. Conversely siginificant increase in parasitoid emergence
on the fifth day after parasitization suggest that the parasitoids do complete their
development even after the death of host or the stages were tolerant to the action of
insecticides. The O.P. compounds were highly toxic to immature stages up to first
15 days. Possibly owing to their penctration through pupal cuticle and increased
susceptibility of early stages of parasitoids in contrast to other insecticides. Finally
from the available facts it may be concluded that endosulfon diflubenzuron and
permethrin could be selected as  suitable chemicals to integrate chemical and
biological control methods in the management of black headed caterpillar.
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SMSELF RELIANCE IN YVEGETABLE OILS — A MYTH OR
REALITY”

V. Ranga Rao
Directorate of Diiseeds Research, Rajendranagar, Hyderabad.

Next to food grains oilseeds are the Jargest of crops for a sizeable portion of the
‘total cultivated are a (=21 m.ha/130 m.ha).Despite their envious position in the
National Agricuttural Economy (= 10.5% of the value of gross national output) and the
multiplicity of crops and crop growing situations, the country’s indigenous output of
oilseeds has been lagging far behind our actual requirements: Never in the past, the
aggrgate output of oilseeds has crossed the level of 12 to 13 m. tonnes even under the
‘most- favourable seasonal conditions. As a result of this widening demand-supply
gap wnich soared close to 18 to 19 lakh tonnes by 1987-88 the country-has been until
recently resorting to huge imports: worth Rs. 1100 to. 1320 crores foreign exchange
equivalent which is a serious drain on the latters already precarious foreign exchange
reserves. -

Interestingly, China with about 859 of India’s acreagé under oilseeds produces
annuzally over 24 m.tons wiich is in fact, nearly twice our highest ever recorded out-
put in thc pre-mission era (Table-1).

The above continued paradoxical situation on the indigenous oilseeds front
‘has only strengthen further the belief of those who have been advocating imports as the
only ultimate nanacea to keep pace with the growing demands for vegetable oils.

According to the available estimates the country requires 26 m. tonnes of oilseeds
equivalent to 71 lakh tonnes of vegetable oils by the turn of this century. This would
mean that the country has to nearly double the existing production within the next 10
years or so. Considering the past dismal record of the counttry on vegetable oilseeds
front there is no surprise that several people harbour serious reservations and doubts
on the technological potentials and capabilities of the farmers to achieve such a tall
order that too wihtin a° short span of 10 years., Infact, many a eyebrows were
raised at the ultimate task the mission has set for itself to phase out imports of vegetable
otls totally by 2600 AD through a Process of self-reliance and the target of 16.5 m.
tonnes laid down for the terminal year of VII Plan considered too aimbitieus to
achseve

Notwﬂhstandmg the extensive and massive research network the Country has
through the chain of 77 research centres under its fold besides, the Directorate of Oil-
seeds Rescarch and the two National Resesrach centres one for groundnut and the
other for soybean and the whole range of high yielding varieties and hybrids of specific/
multi regional importance (total released todate since 70’s = 233; hybrids released
identified in 80's alone=162}, production and protection technologies and the muiti-
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plicity of remunerative and fesabile cropping systems involving oilseeds as sole, seqe-
ntial, relay and Inter cropping with other crops developed so far the oiiseeds researchers
in the country have done precious little to either demonstrate the superior production
potentials, implementability and viability of the specific technologies they have so far
been advocating vis-a-vis farmers traditional practices under real farm situations and/
or convince the developmental personnel, administrations, policy makers of the ver-
acity of their claims and dispel misgivings in the minds of develepmental personnel,
administrators policy makers on the new technologies and their potentials and rele-
vance. Prior to 1987 the country’'s oilseeds research workers had little or no opportu-
nity to obtain feed back so essential from the ultimate end user namely the farmers on
the new technologies advocated for different crops and crop growing situations, their
specific merits and demerits, location specific corrections if any needed to  improve
their relevance and applicability. No wonder, they lacked the required confidence -
so essential to backup their own recommendations which are drawn based on micro
plot experiments. The tesult, is bulk of the improved technologies generated by the
country’s cilseed research network over the last two decades or so largely remained
confined to the four walls of the research laboratories.

The introduction of a special cess fund supported programme in 1988 for the
frontline demonstrations in oilseeds greatly removed this bottleneck and provided an
unique opportunity to oilseed workers in the country to test the performance of their
latest varieties, production and protection technologies vis-a-vis prevailing farmers
practices in different regions. During the last two years alone the oilseeds project in
collaboration with State Agricultural Universities and the transfer of technology pre-
grammes of ICAR has successfully carried out thousands of demonstrations in the
nine oilseed crops covering diverse crop-growing seasons and situations. The wealth
of valuable data generated under the project since 1988-89 crop season dispels all reser-
vations and misconception about the technological potentials the country has to stage
breakthroughs in oilseeds output in the immediate fututre,

As compared to the corresponding prevailing state average yields in different
oilseeds crops, plots that received full recommended package of improved technologies
on an average, registered extra yields to the tune of 49 to 211 % in groundnut, 42 to
211 % in repeseed-mustard, 69 to 414% in soybean, 95 to 1929 in safffower and 20
to 2909 in sesame, 80-345% in castor and 108-150%; in linseed even under purely rain-
fed conditions. Wherever, farmers could apply one or two limited irrigations at sen-
sitive/crucial stages of ¢crop growth during periods of moisture stress, the general yield
level from demonstration plots touched as much as 1645-3500 kg/ha in rapeseed-mustard
(Mean: 1737 kg/ha), 2140 kg/ha in safflower (Mean: 1362 kg/ha), 563-2100 kg/ha in
inseed (Mean: 903 kg/ha) and 630-900 kg (Mean: 554 kg/ha) in rabi/summer sesame.
Under conditions of fuil irrigation, castor, kharif and rabi/summer groundnut registered
highest yields to the tune of 3000 to 5010 kg/ha (Mean: 2488 kg/ha) 1825 to 3250
kg/ha (Mean: 1848 kg/ha) and 1900 to 3750 kg/ha (Mean: 2170 kg/ha) respectively.
Interestingly, the highest per hectare yields recorded from improved plots were 1.5
to 8 times more than the corresponding State/district average yields realised presently
in different crops.
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Undoeubtedly, even with the technologies that are currently available in different
crops there exist a wide untapped yield reservoir. Without exception in all crops, the
yield gap between the improved plots and the corresponding state/district average is
much wider if one considers the highest yields recorded from demonstration plots.

Contrary to the widespread belief the suggested improved technologies for oil seed

crops are not only high yielding but require only marginal additional investments over and
above what the farmers otherwise incur on their own traditional practices. (Table-2)

TABLE 2. Econontics of improved Teehnologies in various annuzi oilseeds under real farm situations™

Additional investment (Rs/ha) on Incremental benefit cost ratio
Crop improved techincfogy over farmers practice
Rainfed Irrigated Rainfed Irrigated
Groundnut
Kharif 420-2080 58-2083 2.46 9.72
(1237) {(1362)
Rabisummer - — 668-1998 -
S1t) — 4.15
Sesame
Kharif 225-1048 — 4.15 —
(612) -
Rabijsummer = — 5611075 - . 2.87
. (733) : - : —
Soybean 512-1815 — S 467 —
(973) :
Castor 276-966 403-1561 - 2.66 ] 3.14
) (824) (726) ;
Niger - '. 399-803 . — : 2.15 -
(588) - L :
Sunflower — 300--2400 . - 3.82
N {1152) o
Rapesced-Mustard ~ 215-1523 132-1092 ' 318 . 5.94
, 1010y (555
Linseed ' 455-10a3 606-2200 - 27 ! : 2.61
(570) : (1251) j
Saffower 396-1344  177-685  2.69 8:21
(852) (459) .

* Figures in parenthesis refer to corresponding mean -

When compared to the extra amount they spent towards cash inputs such as
fertilizer, plant protection, farmers reaped on an average, extra monetary returns to the
extent of 2.5 to 9.7 in groundnut; 3.2 to 5.9 in Rapeseed-mustard, 2.7 to 8.2 in safflower
and 2 to 5 in others. The above results should no doubt, help allay all fears and mis.
givings about the improved technologies that they are input intensive and less attractive
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Even if one considers for the purpose of computation only 50%, and 759 of the
mean unrealised yield reservior otherwise available -for different crops and regions/
states in relation to the corresponding state/district averages the country should be able
to add another 63 to 94 lakh tonnes to the oilseeds basket from out of existing 21 m
and odd hactare alone just through improvements in per hactare yields pcr se by resor-
tmg td aH suggested improved technologies (Table-~3)

" The potentials would in fact, be much higher than the above estimates which are
conseérvidtive if one takes into consideration the maximum unrealised yield gap-at the
current level of technology, Addedte this, there is2 whole range of other viable
and feasible technological opportunities open for bringing up more and more areas
under oilseeds cultivation and thereby augment their aggregate outpui: these interalia
inciude (1) positive crop shifts 1o more efficient and remuncrative oilseed crop as for ¢.g.
sunflower in place of low vielding millets; safflower in place of ferbaceum
cottons, coriander, chickpea in vertisols; rabifsummer groundnut in place of paddy;
soybean in place of other millets and rap--seed-mustard in place of wheat etc., (2) in-
troduction of oilseeds as inter-crops with various other conventional crops by success-
fully capitalising on various synergistic crop combinations to enhance aggregate returns
from traditional farmers’ systems in drylands as for instance safflower with gram, coria-
nder, linseed, wheat in rainfed vertisols,as for instance sunflower with groundnut; castor
with sesame and niger; mustard with wheat and potato (irrigated); soybean with
maize and sorghum and a host other plantation crops etc., (3) popularisation of oilseeds
as sequence/relay/catch crops bzfore and/or after main crops (cereals, oilseds, legumes
etc.) under irrigation as well as in drylands with assured rainfall and/or moisture and
thercby double/triple the eXisting cropping intensity (4)Extension of oilseeds to irrigated
areas in place of more water intensive crops such as rice, wheat to harness the superior
potentials of cilseeds particulalrly under limited irrigations and thereby step up returns
per unit area and water applied viz., rapesecd-mustard in place of wheat in the Indo-
gangetic plains, safffower in place of wheatin the vertisols of Deccan, groundnut in place
of paddy in southren parts and in Chattisgarh region of Madhya Pradesh.

Judging from the counrty’s rich natural endowments for vear round culture,
multitude of crops comprising 9 annual oilseeds, host of non-conventional oil bearing
species of plant origin such as rice (potential=7 lakh tonnes), cotion (pottential=4-6
lakh tonnes) and various other minor ocilseeds of tree and forest origin (potential =
11 Iakh tonnes) and the whole panorama of opportunities the available technologies

- offer, self-reliance in vegetable oils is no longer a myth or mirage. There is, therefore,
no cause for either dispair or dillusionment on the vepetable oilsceds front. Given
the current tempo of development, determination, mission mode approach, integrated
policies and measures and above all the pricing climate which is ¢xcepticnally favourable
for oilseeds, the country is no doubt, destined to emerge as one of the leading producers
of vegetable oils in the coming few years. The remarkable manner in which the cou-
ntry could manage to maintain oilseeds output at 12 to 13m. tonnes even in one of
the worst drought years in 1987-88 and push up the aggregate output close to 18
m. tonnes in 1988-89% over the previous record of 13m. tonnes rules out any such lin-
gering doubts inthe latter’s potentials and capabilities to accomplish the ultimate goal
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of self-reliance. Simple practices which require little or no cash investments such as
choice of appropriate crops and varieties, cropping systems, use of quality seed treated
with chemical protectants to minimise stand losses from secd borne diseases, timely
seeding, adoption of recommended seeding rates and devices, scientific crop rotation,
maintenance of weed free conditions during the first 25-30 days of crop growth in con-
juction with application of recommended fertilizers including correction of micronutricnt
deficieneies wherever noticed, need based plant protection against major insect pests
and diseases play a crucial role in the realisation of the full potentials of the suggested
new technologies. Major thrust should, therefore, be on the disscmination and spread
of all such wviable and implementable techniologies rather than leok for some wonder
varicties or miracle technologies which are not available right now.
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Short Communication

COMBINING ABILITY FOR-YIELD AND ITS ATTRIBUTES IN
SUNFLOWER )

The present study was undertaken to assess the utility of inbred lines as parents
in the heterosis breeding in sunflower by adopting Line X Tester analysis,

Four male sterile lines (CMS-234, CMS-290, CMS-302 and CMS-308) were
crossed with six testers in all possible combinations. The resultant 24 hybrids along
with ten parents were planted in randomised block design with four replications during
rainy seasou of 1984. FEach genotype was sown in a single row of 5 metre length with
spacing of 6030 ¢cm, Observations were recorded on nine quantitative characters from
five competitive plants selected randomly. Oil content was estimated using NMR-
Spectrometer (Model 20 Pi). The mean values of each genotype were subjected to
combining ability analysis (Kempthorne, 1957). Average hecterosis was calculated as
difference between F1 mean and parental mean expressed in percentage.

Analysis of variance indicated wide genetic variability in the selected inbred
lines for all the characters studied (Table 1). The magnitude of SCA in relation to
GCA variance was higher in respect of all the characters except LAI and 100-seed weight
showing thereby that only LAI and seed weight were governed by additive gene action
while seed vield, days to flowering, plant height, number of leaves per plant, head dia-
meter, harvest index and oil content were predominantly under the control of non-
additive pene action, The resuits obtained are at variance with the earlier report of
Putt (1966). He reported additive gene action for days to flowering, seed yield and oil
content. Non-additive gene action for flowering, head diameter and seed yield obtained
in the present study are in agreement with the earlier reports of Setty and Singh
(1977 and Kadkol er al. (1984). As in the present study Sudhakar er al. (1984) also
reported non-additive gene action for 100-seed weight.

The general combining ability {gca) effects of inbreds presented in Table 2 sho-
wed that amongst lines, CMS-234 was the most desirable female parent in heterosis
breeding as it recorded significant and positive gea effects for majority of characters
(viz., seed yield, oil content, 100-seced weight, number of leaves and LAI). Incidently,
it is the female parent of the preseutly cultivated BSH-] sunflower hybrid. Amongst
testers, considering the overall values of gea effects, PR-1 and RHA-801 appear to be
desirable parents for seed yield and component characters. Although none of the lines
and testers recorded significant positive gea effect for oil content, CMS-302, CMS-234,
RHA-801 and PR-7 may be used as parents for improving oil conetnt in hybrid cuiti-
vars.

The results of sca effects of 24 crosses revealed that CMS-308 x RHA-801 and
CMS-234 x PR-1 were the top ranking crosses for seed yield (Rudranaik, 1984). These

Received on June, 3, ’86




Journal of Oilseeds Research

oo 08°91
¥0's 0z o
PO 0t'¢
¥o°¢ 8070

6F' 8 2x09°0
#1871 2afE° 1
*»8F LS *x9L°0

uuos Wdom
e paas-001

200
60 0T
€0
9Tzl
*x9L7 68
+2 197711
48P

wapuy
15aAdRY

weoguBly .

<00 100 SL°sl 0o £0°0 £0°0 - VOS/VO0
6L 1L wT Yoo LTl 9L Sy SE6I £t YOS
(4.0 BEAVRY 8L°¢ 62°0 £T°ET 90 6 VoD
SIS g1 Lo'o D4 9L 14T (40" 66 Joayg
*xCS 0L #2897 FI +#£5°0 85T #+P9'T8R 44 fT70C ST sI9sap < aurg
+« 1018 #3698 51 #:bC°0 *+6F "8 #xCIEEEE = TF E01 € S2)53F,
w€0769L  »a01°€ b0’ T #x05 8EL 4sEE709TT  4a£67FE1 € saury
E«Elmuﬁ I.MM«ME.E@ l.wu?:. Juefd uomf!]ﬂ.*wﬂo: Juuamoy  Jp a0y B
ppal£ paag PROH  ®aJB JeaT  $2aE9[ JO ON wejg 0} sAR(y
Jauoguns uf siypeIRd Juonoditod pue patk Pads JoJ sisA[eu® AHNqE Suruiquiod pug duepeA Jo siss{euy ‘I AT9V.L



67

tions

Short Communica

% 1 1B WwednIEg *W, w\.vm e JUBdYIUSIS .
L8 61°0 L 791 §L°0 810 1 €5 HI 851 Y11 aD
1IN | §1°0 1871 071 960 “E1°0 780 i5°g fAR - 55 B AD
£6°0 8070 «96" 1 LEo w01 1" 80°0 80 1 ) S < 108 "VHY
9Z°0 1000~ +80°T s10- 50°0 el 9z 0 I S T ¥1Z "VHY
¥ro0 wabP'0 44C6 T~ sl ] wxfb1 w52 0 wlb 1™ w007 1T #x16°€ {44
wo P O €51 T 50 Al €0 +EL 78 820 S 9ud
96 AN o »aSLTT S N wxll O- $0°0 $P°0 90 ¥ 0 €-dd
WP 1 600 160 #4607 ¢ #2060 o . fro #+81°¢€1 WFE S
.Ew:m.h
9z 1 91'0 661 £e I 190 SI°6 1670 6876 671 %11®an
0570 o i 85°0 SF 0 o £9°0 v6° 9 $6°0 %S ad
#4581 «51°0- B B +al9E- 90 #5700 870~ ¢E"Q w47 € %0£ 'SWD
40971 «F10- wsl0T axSLP 200 wslT 07 waSF I 8T b §0° G- _ 708 "SID
90~ 9000 66 i Zr o «F1°0 #0797 1- «50° 6~ £+ €072 057 'SND
680 *xTT0 209 £:50'% 0°¢ *e¥00 «4557€ +219°€1 A PET "SWO
sauty
N T eme memap | wepw | wwd T e swwen | swesmd

PO 198 (01 159AeH doj preLA pesd poit Juay  /ssAwd] JC CON weg %508 01 SARg

sjoqud SjBW PUE 2EWA 106} 5193412 AJE Sultquiod (BT ‘T A1dVL



68 ' “Journal of Qilseeds Research

two crosses also had the highest sca effects for component characterslike number of leaves
LAI and 100-seed weight. Besides, CMS8-234xPR-1 and CMS-303 x RHA-80]1 re-
corded relatively higher magnitude of sca effect for oil content. These two crosses
showing high sca effects for seed yield, component characters and oil content invelve
parents with high xlow and high x high combining parents in their cross combinations.
It further substantiated the operation of non-additive gene action for sced yield and
_oil content,

ACKNOWLED GEMENT

V Rudra Naik is gratful to ICAR for the award of Junior Fellowship for
post-graduate study.

V. RUDRANAIK, SHANTA R. HIREMATH. K. GIRIRAT
University of Agricuttural Sciences GKVK, Rangalore - 560 065,

KADKOL, G.P., ANAND, L1, and SHARMA, R.P., 1984, Indian J. Genet., $4:447-451.
KEMPTHORNE, 0., 1957. Intrdn. Genetic Stat. John Wiley and Sons, Inc. Mew York.

RUDRANAIK, V., 1985, Studies on combining ability of inbreds in sunflower by Line % Tester
analysis. MSc(Agn) Thesis, University of Agricultural Sciences, Bangalore. )

SETTY, K.L.T. and SINGH, B., 1977. Pamtnagar, J. Res., 2:23-36.
SUDHAKAR, D., SEETHARAM, A. and SINDAGI, S.5. 1984. J. Oilseeds Res., 1:157-166.



J. Oilseeds Res. 7 (1990): 69-72
ISSN 0970 - 2776.

A NOTE ON INHERITANCE OF SEED COLOUR SIZE AND
SEED SHAPE IN INDIAN MUSTARD ..

In new germplasm collections of Indian mustard (Brassica juncea L. Czern &
Coss) there is considerable variability for seed colour, seed size and seed shape. Bold
seed and yellow coat colour are desirable attributes from agronomic point of view as
a cultivar possessing such atributes fetches more premium in the market. Variation
for seed shape is a new character whose importance is yet to be established. In the
present study efforts were made to analyse inheritance of these seed characteristics. The
information could be useful in evolving the high yielding genotypes possessing such
important sced attributes.

The inheritance of seed coat colour and seed size was worked out in F, and
back cross generations of the cross Varuna x EC-126743 Prakash x EC-126743 was
studied for the inheritance of colour size and seed shape. EC-126743 is a new intro
ductien from U.S.S.R. which possessess vellow, elipitical and small seed characteristics.
Varuna is bold and brown seeded cultiver whereas Prakash has medium sized brown
colour seeds. There were marked differences among the parents for these attributes.
The crosses in their F, and back cross generations were grown in large plots during
the year, 1983-84 at Haryana Agricultureal University, Hisar. At harvest, individual
plant observations were recorded for seed colour, seed size and seed shape. Seed
colour and seed shape were visually observed whereas seed size was expressed as small,
medium and bold based on 1000-secd weight.

The seeds were categories into visibly distinct classes of dark brown, brown,
brownish, yellowish brown and yellow seed colour; bold medium and small - seed
size and round and eliptical seed shape.

The data in different categorised were analysed by X? analysis. The results
presented in Table 1 for seed colour in F2 indicated perfect fit into the ration of 1:4:
6:4:1. This indicated that the seed colour was under the control of two genes with
incomplete dominance. The test cross ratio of 1:2:1 further confirmed its inheritance
as digenic with incomplete dominance. It indicated the simiple inheritance of this
charcter for incorporation into high yielding background of brown seed colour culti-
vars. Yellow seed colour may also be desirable because of its low fibre and high oil
content.

Inheritance of seed size was analyzed in the crosses Varuna x EC-126743.
The results for F2 and test cross generations presented in Table 2 indicated that there
was good fit of the ratio 1:2:1 in F2 which envisaged that there is monogenic inheritance
with incomplete dominance. The test cross ratio of 1:1 also supplemented the F2
observations. Bold seed is a desirable character, As evident from its inheritance,
it may be possible to introgress the bold seed size into the agronomically superior
genotypes by back cross method.

Received on Oct 10, 87
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TABLE 1. Caiculation of X? for classification for seed colour in ¥, and test cross Populations of Indian
Mustacd cross Varuna < EC-126743
A. For F2
Frequency {O-E)2
Genotype 0O.E
Observed Expected E
(Q) (E)
Dark brown 29 21.25 5.750 1.55¢
Erown 33 85.00 ~2.000 0.047
Brownisn 140 127.5 12.50 1.225
Yellowish 73 85.00 -12.00 1.694
Yellow 17 21.25 -4.250 0.830
Total 340 340 X2=5372 NS
B Table vatue: X2 at 5% — 2.490
(4 d.f.)
B. For Test Cross
Frequency O.E (0-E2)
Phenotype R — S
Observed Expecred E
(0} (E)
Dark brown 34 3 3 0.2%0
Brownish 62 62 0 . 000
Yellow R 31 -3 0.29¢
Total 124 124 0.580 N.S.
Table value: X2 at 3% = 5.990
(2 d.fot
TABLE 2. Calculation of X2 for classification for seed size in ¥, and test ¢cross populations i cross
Varuna < EC 120743 of Indian Mustard,
A. For Fz
o Frequency (QO-E)2
Phenotype - O-E
Observed Expected E
Small 94 .83 9 0.9529
Intecmediate 149 ’ 170 ~21 2.594
Bold 97 25 12 1 694
Total 340 340 X2 = 5241 N.S

Table value: XZat 5% = 5.99
. 2 d.F.
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B. For Test cross

Frequency ‘ (0-E)2
Phenotype —- 0O-E e
Observed Expected : E
Intermediate 48 45 3 0.200
Small 42 45 ' -3 0.200
Total 50 90 X2 = 0.400 N.S.

Table value: X2at 5% = 3.841
1d.f.

TABLE 3(a) : Calcnlation of X2 for classification for seed shape in F, and test cross population in  crose
population in cross Varuna EC 126743 of Indias Mustard,

A. For Fy
Frequency (O-E)?
Phenotype O-E
Observed Expected E
Round 256 255 1 0040
Eliptical 84 84 ] -1 . 0040
Total 340 X2 = 0080 N.S.

Table value: X2 at 5% = 3.841
1d.f.

B. For Test cross

Frequency ' (O-E)?
Phenotype - Q.E.
QObserved Expected ‘ E
Round 58 56 2 0.0710
Eliptical 54 56 -2 0.0710
Total 112 112 . X2 = 0.1420 N.§,

Table value- X2at 5% = 3.841
1 d.f.
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TABLE : 3(b) Calculation of X? for classification for seed shape in F; and test cross mlhtlel in crom
) Prakash x EC 126743 of Indian Mustard.

A. For F2
Frequency {O-EN2
Phenotype Q-E —
’ Observed Expected E
Round ot 292 : : 106 -14 - - 0.6405
Eliptical 116 102 14 0.6405
Total 408 a8 X2~ 1.281 NS

Table value: X2 at 5% = 3.841
1d.f.

B. For Test cross

: : oo : Frequency : - O-ER
Phenotype O-E S —
: . Observed Expected E
Round 98 95 3 0.0947
Eliptical 92 95 -3 0.0947
Total - 190 : : X2 1.1895°N.S

Table value: X2 at 52 3.84] o]
1d.f.

.

Eliptical seed shapc is a contrasting character found in exotic genotype EC,
126743. Its inheritance in both the crosses i.e. Varuna x EC 126743 and Prakash x
EC 126743 was studied in their F2 and test cross generations. The data presented in
" Table 3 (a) and 3(b) indicated that the round seed shape was dominant over eliptical.
The round seed was controlled by 2 single dominant gene in both the crosses. This was
further verified from the test cross ratio which was largely in agreement of 1:1 ratio.

_ This supplemented the F2 segregating pattern of monogenic control with complete
dominance for this character.

The inheritance studies of seed attributes indicated their control by major genes
with simple inheritance. 1t could, therefore, be possible to incorporate these charcters
in breeding programmes,

YasH PAL, HARI SINGH

- Department of plant breeding Haryvana Agricultural University Hissar-125004 (Macyana)
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GROWTH RATE OF GROUNDNUT IN MAHARASHTRA

It is believed that the process of agricultural development has pronounced effect
on productivity of agiiculture resulting thereby in a higher level of agricultural produ-
ction per unit of available resources. The agricultural development would be visua-
lised through the relative changes in area, production and productivity of crops over
a period of time. Groundnut is an important oilseed crop in Maharashtra.  The
area under groundnut in the state was 6.17 lakh hectares, 8.40 per cent of the total area
of country and production of groundnut in the state was 4 19 lakh tonnes, 7.55 per cent
of the total production.of country during 1982-83 1In this context, the compound
growth rates for area, production and productivity of groundnut in Maharashtra have
been computed for the period of 24 years from 1959 - 60 to 1982 - 83

The study was conducted with the fellowing specific objective:

To estimate the regionwise trends in area, Production and Productivity of
groundnut in the state of Maharashtra

The growth rates of area, productlon and productivity have been estimated by
using exponential trend equations,

Y = abt
Where : 'Y = Area/Production/Productivity
B a = Constant |
b = (1 + 1} = trend .value
t = time variable in years.

The sfgnificance of compound growth rates were tested with Student °t’ test.

~ The regionwise growth rates in area, production and productivity of groundnut in
* Mabharashtra are presented in Table-1. The growth rates inarea and production of gro-
undnut in the state during the entire period of 24 years were significantly negative to the
extent of 2.20 and 2.01 percent, respectively, though the productivity showed marginal
increase of 0.91 percent. The similar trend in area, production and productivity of gro-
undnut was observed for the Western Maharashtra, The growth ratesin area, production
and productivity groundnut for Marathwada were significantiy negative while the area
under the crop continuously declined during the peried under review which ultimately
affected the production. The study concludes that the groundnut is generally grown
under conditions of scanty and uncertain rainfall and not much of the irrigated area
is diverted to this crop The prevailing inefficient oilseed processing and marketing
Received on April 14, ’89
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system also advcersely affect the area and production of the crop . The productivity
showed slight increase because of the introduction of new high vielding varieties and
increasing use of inorganic fertilizers during the entire period,

TABLE 1. Regionwise Compound Growth Rates in Area, Production and Productivity of Groundnut in
Muharashtra State (1959-60 to 1982-83)

Compound Growth Rates in

Regions —— e —
Area Production Pr_oductivity
Western Maharashtra Region —1.66%%* - -1.35 0.32
Marathwada Region —5. 54k —6.56%** -1.08
Vidarbha Region 0.75%* I.61 0.85
Maharashtra State 2.20%% _2.01% 4 o091
*w Significant at 5 per cent level.
*Ek Significant at ¥ per cent level

To overcome the incrcasing demand for oilsceds such as groundnut, the irri-
gated area should be diverted to this crop  Easy credit system, efficient processing and
marketing, fair price are the other factors enhance the area as well as production of
the crop
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COMBINING ABILITY STUDIES IN SESAME

The seed yield potential of seasame is remained static over decades, even though
it is known io be the most ancient and important oil yielding crop in India. The slow
improvement in sesame is owing to the arbitrary choice of parents and inadequate infor-
mation about the nature of gene action in the materials used. It is thus desirable to
isolate high combining lines from the germplasm. Hence an experiment was conducted
using line x tester analysis to study the relative magnitudes of general and specific
combining ability efiects and the nature of gene action underiying the yield and
component characters of sesame.

The experiment consisted of three ovule parents viz., “TMV 3, ‘TMV 4’ and
‘Co 1’ and five pollen parents viz., ‘si 03-1°, 81 08-4’ ‘SVPR 43, “8i 23)6°, and ‘Si 1761 X
The crosses were effected during Rabi ‘84 and the F,s were evaluated duirng early
kharif sesason 1985 (April-May) at Cotton Research Station (TNATU, Srivilliputtur.
The 15 F,s along with their eight parents were sown in a Randomised Block Design
replicated twice. Observations were recorded on five randomly selected plants of each
replication at harvest for seed yield per plant, number of branches per plant and number
of capsuls per plant. The data were subjected to combining ability analysis following
the method proposed by Kempthrone (1957).

The analysis of variance showed that the hybrids differed significantly for all
the seed yield attributes. The mean squares due to males for all the three traits were
larger, when compared to females indicating greater variability among he pollen parents
(Table 1). The sca variance was greater than that of gca variance for all the traits

TABLE }. Variance for different characters

Source Seed yield Number of branches Number of capsules
per plant per plant per plant

Hybrid 35.71%* 4. 13%* 1405.76%*

Female 1.38 .7.17 : 48.17

Male 28.03** 12.90%* 1176.65%*

Female x Male 2.37 209.G7** 30.82

Error 110 149 T 280

gea 0.38 0.0 . 96

sca RER A oo - 60233

gca : sca 0.028 0.034 0.015
T = 0.05 -

“*P =0.01

Received on June 1, °89
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viz., seed yleld per plant, number of branches per plant and number of capsules per plant
indicating preponderance of non-additive gene action. The characters controlled by
non-additive gene action hold promise for the exploitation of heterosis. These resylis
are in agreement with the findings of Reddi ez a/. (1982) and Krishnadoss (1984} for seed
yicld per plant and number of capsules per plant and Singh et a/. (1983} for number
of branches per plant. Hence, the improvement of these traits might be possible by
the bi-parental mating followed by recurrent selection,

The gea eflects indicates that none of the parents was found to be promising
for all the yield attributes. Among the ovule parents, ‘TMV 3’ is a good combiner
for seed yield per plant and number of branches per plant. ‘Si 03-1’ is a good com-
biner for all the yield traits among the pollen parents (Table 2). In the evaluation of
hybrids, the cross combinations ‘TMV 3’ x ‘81 08-4” and ‘Co 1 x ‘SVPR 43’ showed
significant positive sca effects for seed yield per plant, number of capsules per plant
and positive sca effects for number of branches per plant which are the principal compo-
nents of seed yield (Singh, 1983). High sca effects were noticed for the different attri-
butes in different crosses such as ‘TMVY 3’ x *8i 08-4’ and ‘Co 1’ x ‘SVPR 43’ showed
high sca effect for seed yield per plant, ‘TMYV 3’ x ‘Si 1761’ and ‘Co 1" x “8i 03-1" for
number of branches per plant, “TMV 3’ x ‘Si08-4’and ,Co 1’ x ‘SVPR 43’ for number
of capsules per plant.

TABLE 2. General combination abiiity effects

Parents Seed vield Number of Number of
per plant branches capsules
per plant per plant
Female
“TMV 3 2.75%* 0.80** -13.57%*
‘TMYV 4’ , -1.93%% . -0.70 . 13.13%*
‘Co I’ -0.82% -0.10 : 0.43
Male 1 o o
*Si 03.1° ] | 2.08%" 0.47 17,67
Si 084 L 2.74, %> . 0.0 15000t
‘SVPR 43’ : -3.521%* o 0,97 ~19.00%*
‘Si 2216’ o -1.08+ ' -1.37% -1.83
“Si 17617 SR ~0.21 0.13 _ ~11.83**
S.E. (gea for female) 0.3 7 0m 1.69
S.E. (geaformale) . . 043 050 - 2.8
*P = 0.05
*sp = (.01



Short Communications 77

TABLE 3. Specific combining ahility effects

Hybrid Seed yield Number of Number of
per plant branches capsules
per plant per plant
“TMV 3 x ‘51 03-1° o 0.95 ¢.03 ~7.27
“TMV 3" % 'Si 08-4’ 3.75%+ ‘ 0.20 28.90%*
“TMV 3 x 'SVPR 43' —4 Tk ~1.47 -0.(0
“TMV 3 x *Si 2316° 0.32 0.37 1.23
‘TMV 3 % ‘Si 1761° —0.31 ' 0.87 - 22227+
“TMV 4 % “Si 03-1° 0.30 -1.47 , 4.03
“TMV 4' % *Si 08-47 ' 2.43% 1.20 _ 7.70
“TMV 4" % ‘SYPR 4¥ -0.26 0.53 . -29.80%%
“TMV 4" % *Si 2316 -1.12 ' -0.63 4.03
TMV 4 % ‘§i 1761° -1.35 0.37 14.03%*
‘Co 1’ % "Si03-1 ‘ -1.25 143 3.23
‘Co 1’ X ‘Si08-4 A 6.18%% -1.40 ~36.60%*
‘Col’ X ‘SVPR 43 . 4.96%+ ' 0.93 30.40%*
“Co '  ‘Si 2316° o8t 0.27 -5.27
‘Co 1* ¥ Si 1761’ 1.66 . - T 35 F
SE (sca) _ 0.74 0.86 3.77
*P=0.05
#*P—( QL

Thus, the combining ability analysis indicated the predominant role of non-
additive gene action for all the yield attributes, Improvement of these parameters
would be possible the exploitation of non-additive genetic components. Hence, bi-
parental mating followed by recurrent selection may hasten the rate of genetic improve-
ment of these traits in sesame.
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PERFORMANCE OF SOME GROUNDNUT VARIETIES IN
TRIPURA

Groundnut (Arachis hypohaea L.) is the third most important oilsced crop of
Tripura with an area of approximatcly 1500 ha. Traditionally the Kharif crop is grown
in uplands locally known as ti/la land while the rabi crop is in river bed areas and mid
uplands with irrigation. Half of the total area is under rabi season. The topegraphy
of Tripura is highly undulating with uplands (ti//lz) interspersed with valleys (funga).
Sixty percent of the cultivated area in Tripura is rille lands which are utiliscd only fer

5-6 months in a year (May-Sept./Oct.} and these lands remain fallow for the rest of
year.

Tripura receives an annual rainfall of more than 2000mm Rainfall of above cf
50 mm is available during 8 months of the year in the state. Rainfall during Novem-
ber, December, January and February is 40,11, 9.2, 5.5 and 28.1mm respectively, The
temperature during this season ususally ranges from 5-32°C, Morever the rilla land
soils are deep, and sandy and as such groundnut is one such crop which can be exploited
under such situation

A trial comprising 18 ICRISAT groudnnut lines and a local variety was laid
out in a randomized block design having 2 replications in the rilla land of Tripura du-
ring December, 1988, An inter and intra row spacing of 33 and 30 cm respectively
were provided in 3 sq.m. plot. Two seeds were dibbled at each point. Fertilizer was
applied at the rate of 20:40:40 kg NPK/ha Halif of the nitrogen was applied as top
dressing about one amont after sowing. Irrigation in rifla condition is difficult.
However, whenever the plants showed symptoms of extreme moisture stress Hght irri
gations were given to save the crop.  Thus total of six such irrigations were given during
the crop secason. Thrips were the only serious pest noticed. Two sprays of 0.5%
democron at an intervai of 14 days were given to control this pest, Observations were
recorded on plot yield. shelling % and days to maturity.

The data on vield, shelling 9 and maturity presented in Table 1 reveal that
groundnut can be grown successfully in ¢/la lands during rabi season. The anlysis
of data revealed significant difference for yield among the lines. The highest yield
was recorded by the line ICGV 87138 followed by ICGV 87119, ICGV 87120 and ICGYV
87129 in order, all the 4 lines being superior to the local entry. Shelling &, varied from
56.80 - 74.24%. Local entry had highest sheiling®,. Moderately good shelling out
turn was observed in case of the lines ICGV 87138, ICGV 87120 and 1ICGV 87129.
Hence these varities need to be further explored as rgbi groundnut varieties in the tifla
lands. Eventhough all the varieties are of longer duration (150-154 days) overall per-
formance of the varieties was good. Thus having proved the feasibility of growing
groundnut as rabf crop in tilla lands it would be useful to try come early maturing ge-

notypes which can be sown during the second week of December (after the December
showers.)

Received on Dec. 26,89
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TABLE 1. Mean data on yield, shelling °; and maturity of some groundnut varieties in ti//a lands during
rabi season

Varieties Yield, kgﬁm. Shelling % Maturity {days)
ICGV 87190 2024.50 73.32 153.5
ICGV 87128 2(33.00 69.05 _ i53.5
ICGV 87123 5 2133.00 68,13 , 153.5
ICGV 87138 3188 .00 67.55 . 153.0
ICGV 87146 ' 1716.00 60.56 . 15%.0
ICGV 87114 2116.00 62.20 153.0
ICGV 87130 . 2033.00 .71 153.0
ICGV 87149+ . £58.00 66.66 154.0
ICGV 87143% 450.00 58.34 1530
ICGV §7122 1374.50 6541 15400
ICGV 87124 1916.00 © 63.90 153.0
ICGV 87133 1049..00 64.58 150.00
ICGV 87120 2566. %0 65.58 153.0
1ICGV 87121  2066.50 65.33 153.0
1CGV 87119 2666. 50 56.8) 1530
ICGV 87171 2433.00 63.92 153.00
ICGV 87187 : 2266.00 61.59 153.0
ICGV 87129 2466. 50 67.93 153.0
Loca! 2333.00 74.24 152.0
Range 450.3133  56.81-74.24. 150-154.0
Mean _ 1988, 66 65.58 - 153.03
5.E. . 388.65 ’

vy ' ' 19%

*Less plant population e

- B. SAslkUMAR, S. SARDANA

NRCS (Spices) P.O. Marikunnu Calicut - 673012 (Kerala) and ;
ICAR Research Complex LEMBUCHERRA - 799210, Tripura. - -
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PRELIMINARY SCREENING OF NATIONAL VARIETIES OF
BRASSICA JUNCEA (L.) CZERN AND COSS., AGAINST MUS-
TARD APHID, LIPAPHIS ERYSIMI (KALT)

Lipaphis erysimi (Kalt.) is the most serious pest of Brassica Spp in India. This
pest alone has been reported to inflict upto 96 per cent yield losses in these crops (Pha-
dke, 1980). Use of systemic insecticides has been advocated for the control of
mustard aphid (Singh ¢z a/., 1987). But the regular and injudicious use of insecticides
is not advisable in oleiferous crops as it may lead to serious problem of residue in oil
and cake. Besides, it also leads to the destruction of natural enemies of pests and
consequent cnvironmental pellution.  Use of resistant/tolerant varieties in an integrated
managentent will evercome these problems upto a great extent, Van Emden ([987)
emphasised that presence of small level of pest resistance in avariety can result in re-
duction of more than one third concentration of insecticides to achieve the equivalent
kili of the pest on the susceptible variety.

Eighteen national varieties (Table-1} of Brassica juncea developed by various
oilseeds reserach centres in India were screened against the mustard aphid under field
condition, The varieties were grown at Hisar, using 80 kg N and 40 kg P2 O5/ha in
a plot of 10 rows X 5m cach and replicated thrice. Sowing was done, in first week
of November. Inter-row and interplant spacing was maintained at 30 cm and 10-15
cm. One pre-sowing irrigation and another at 50 days after sowing were given..

Randomly selected 150 central shoots of each of the test varieties were critically
observed for aphid population. Based upon average number of aphids per central
shoot and per cent shoot infeststaion at full bloom stage of the crop varieties RL-18
and RLM-198 were observed to be resistant. Four varieties, i.e. RLM-514, Vardan
RH-819 and RH-7859 were observed to be folerant, and three varieties, namely Vai-
bhav, B-85 and RH-8113 were observed to be moderately susceptible All the other
varieties showed their susceptibility to mustard aphid  RL-18 and RLM-198 had
significantly minimum aphid population per central shoot, i.e., 8 and 9, respectively,
and minimum number of shoot infestation, i.e., 18.33 and 25.0 per cent, respectively
(Table-1).

Per cent shoot infestation bymustard aphid on various mustard varieties was
positively and significantly correlated (r—=-1-0.8476) with number of aphids. per central
shoot. ‘Fhis suggested that the varieties having more shoot infestation also harbour
more aphid population. Two varieties j.e. RL-18 and RLM-198 are late blooming
and hence this factor might have contributed towards their escape from heavy aphid
mfestation. Earlier, Bakhetia and Sandhu (1973) and Bakhetia and Bindra (1977)

had also indicated the tolerance of RL-18 and RLM-198 varieties against mustard
aphid.
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On the basis on these preliminary studies it is suggesied that the culiivation of
varieties viz; RL-18, RLM-198, RLM-514, Vardan, RH-819, RH-7859, Vaibhav, B-85
and RH-8113 should be encouraged in the appropriate areas. These varieties will be
helpful in the integrated management of aphids.

H.R. RoHILLA, HARVIR SINGH, P.R.-KuMag
Haryana Agricultural University, Hissar - 125004, )
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A NOTE ON THE AERIAL POD BEARING VARIANT OF
GROUNDNUT ARACHIS HYPOGAEA

mature pods. The aerial pegs which remain without developing into pods seem to
represent drain on the reproductive efficiency of groundnut plant. Therefore, identi-
fication of an aerial podding groundnut genotype would be a significant step in the
dierction of enhancing the reproductive efficient of groundnut, thereby paving the
way to breaking yiled barriers in this important leguminous crop. Prasad (1985) has
identified an aerial podding mutant types of Brazalian groundnut varicty ‘Tatu’. The
five mutants reported by him, exhibited large proportion of the aerial pods, with good
seed development. However, there is no record of occurrency of aerial pod bearing
segregant.

In the F, population of a cross involving MH2 BC 28, a mutant of MH 2-
(Valencia) for enhanced canopy development (Prasad. 1988) an ICG (C) 8 and inter
specific derivative of valencia form of Arachis hypogaea L. x A. cardinasii obtained
from ICRISAT revealed a segregant with 18 aerial pods with good seed development.
The F, plant was characterized by sequential branching with six thick primary branches
and four secondaries, with 3 to 4 stout elongated pegs at each node. The aertal pods
were confined to 3rd and other subsequentnodes. The aerial pods were purple in colour
before maturity and possessed 2-3 well developed seeds with purple seed coat. The
dry matter of the plant at maturity was 165.20g. 1n addition to aerial pods the plant
also produced 30 subterranean pods which were also 2-3 seeded. The seeds in respect

of subterranean pods, weighed 2.452 & per 10 seeds, while those of aerial pods weighed
2.485 g per 10 seeds.

Considering the importance of the aerial podding attribute, the above segregant
could be of significant importance in groundnut breeding. It is note-worthy that none
of the parents involved in the cross exhibited aerial podding attribute. In the F, gene-
ration also aerial podding attribute was not observed. It could be presumed that the

expression of aerial poddihg character in the segregant could be due to complementary
genic interaction.

Wynne and Gregory (1981) suggested that greater adaptive contingency in
groundnut plant could be attained by enhancing the fruit sites, which could be achieved
through the development of aerial pod bearing genotypes. It could also be interesting

Received on May 11, '90
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to explore the genetic nature of the above aerial podding segregant, as well as its genetic
relationship with the aerial pod bearing mutants reported by Prasad (1985).

ICRISAT, Patanchern 502 324

G.V.S. NAGABHUSHANAM,
Directorate of Oilseeds Research, Hyderabad-500 030,

M.V.R. PRASAD,

APAU, Rajendranagar, Hyderabad 500 030, C.A. JAGADISH.

PRASAD, M.V.R. 1985, Aerial podding in groundnut Arachis hypogaea L. Indian J. Genet., 45(1):89-91

PRASAD, M.V,R. 1988. Genetic restrcturing of groundnut plant (Arachis hvpogaea L.}. Proc. on
Cyral. & Gener. 1:247-254.

WYNNE, J.C. and GREGORY, W.C. 1981, Peanut Breeding. Advances in Agronomy 34:39-72.
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RECORD OF INSECT PESTS ON NIGER (GUIZOTIA ABYSSIN
NICA)

Niger is one of the oilseed crops cultivated in India in an area of over 6 lakhs
ha with annual production of 1.75 lakhs tons. Niger crop is generally grown under
marginal and submarginal drylands. The information on insect pest complex of niger
and yield losses are not systamatically documented, except a mention of safflower
caterpillar Perigea capenisis {(Guenee) and safflower aphid Dactynotus carthami (Hille
Ris Lambers) (Narayanan 1961). A detailed study was undertaken to record the inci-
dence of various insect pests on niger at the Directorate of Oilseeds Research, Hydera-
bad during Kharif' 1938-90. Observations on the insect pests causing damage to niger
crop were recorded at weekly interval starting from scedling stage till harvest. The
insect pests collected were sent to C.A.B. International Institute of Entomoiogy, Lon-
don for identification. The detailed list of insect pests of niger are presented inTable 1.
In addition to studies conducted at the Directorate of Oilseeds Research, Hyderabad a
field survey was carried out in major niger growing areas of Maharashtra and
Madhya Pradesh. Apart from major insect pests reported in Table 1, Bihar hairy
caterpillar (Spilosoma obligua walker) in Maharashtra and cut worm (4gretis sp.} in
Madhya Pradesh were found to cause severe damage to niger crop. The incidence of
spittle bug was also common in both the states.

Apart from recording insect pest complex of niger, a detail study on the popula-
tion dynamics of major pests and asscssment of yield losses due to insect pests is in
progress.

ACKNOWLEDGEMENT

The authors are thankful to Dr. V. Ranga Rao Project Director, Directorate
of Oilseeds Research, Rajendranagar, Hyderabad for facilities provided and encourage-
ment,

Directorate of Oilseeds Research, S ' H. BASAPPA

R ajendranagar, Hyderabad - 3500 030, _J - - ' - - Vijay SINGH

NARAYANAN, E.8. 1961, Insect pests of nipt and safflower ﬁN} Nint and Safflower Published by
the Indian Ceniral Qilseeds Comllﬂttae 40-4

Received on Nov. 21, 'S0

I



87

tions

Short Communj

10UTW . SUPIPOIARdYY v1a1diicH
Joupy seplaeqeiRag ! r121d 300D
Jour ;W SEpHIMIDY, vindosy
Jour ceplwoiBad rlopduay
OUTIN aEpIpILLY @ r121doylIQ
10U seprydiowodiid £191dOYHQO
10U SEPNPPEND wIndiuaH
J0UTN sepimisoN :  eiapdopida
0N sepipidy - eiadiwoy
10fe N oppylydsy eaapdi(q
10l JEPINIION zasdopidat
Jofe sppimizoN @ Eaddopiday
Joleiy SEPINISON - eiajdoprde]
Jolew FEPINIDON vyaydoprday
Jofey SePLIN rviopdia

s3sad Jo snjels diwouosy

uonrsod J1IBISISAS

[E———————_et et b e s

(SMEEUURD) 1196GEY Distitiad
(SNIBIIQR.]) 40]02]S424 SHAUDD)
dwey SHS2Go YAUULFIONOPO
uuiy BHpLa pAnzaN
yauveyg swdaidyon SnuOS 104D
poj0s - psouydsiq vydiowiosidd
(2PIYS]) pprundlg posodwy
(3ouqnyy) vrixa paaidapods
PIBQOSYL RUDHIDI HOMI[O4[]
{uUBLAPAM L0408 PHXIQ
(IOUR|NE]) DAastecits SH{rOHH

(sninaqeg) pai] paapdopods

(sn1D1IGe.]) BaojDII1i0 pisnidoupsdy f

(I9H[EA) DIFRPUCD DIIPUO’

(paeyoueid) supnppod snQLOIBL

AWEN JYHUADG

Apeaim

CIRECSREL 18]

ENINCY

gnq pnuoleiuad
Iaddoy ssead 20Eng

A 1addoy ssein
pisser

ey diered uason
piuyde J9molES

St Ay ureas 13IN
Jaioy pod weiny
Jejdisies O0OBQOL

* IadoojIuas usdID
Jejrdaaren 3PN

$nq uooad IEIN

JWEN] LOWWOD)

(00 (I $$dyo THOZHD) Jagin Jo s)sed yoasuy 1 BIEVL

N pe— LSt e e e —————— P e e i

gl
"+l

el

4!

o o o~
< =

P R e -

-

"ON'S



INFORMATION FOR CONTRIBUTORS

Contributions from the members on any aspects of Oilseeds Research will be
considercd for publication in Journal of Oilseeds Research. Papers for publication (in
triplicatc) and books for review should be addressed to The Editor, Journal of Gilseeds
Research, Rajendranagar, Hyderabad—3500 030, India.

Manuscript should be prepared strictly according to the guidelines for authors
printed at the back of volume 2, No.1 and should not exceed 15 printcd pages including
tables and figures. Short Communication must not exceed four printed pages including
tables and figures. The publication of papers will be seriously delayed if the style and
format of the Journal are not followed and figures have to be redrawn.

The Journal of Oilseeds Research is being regularly abstracted in AGRINDEX,
abstracting Journals of CAB International, U.K. and Biclogical
Abstract, U.S.A,

Annual subscription 1991: -

India R o . Abroad

Individual : Rs. 40.00/ annuim S - U.S. § 50.00/ annum |
+ Admission fee (Rs. 10/-) R '
Institution: Rs. 250.00 annum . _ " U.S. § 100.00 annum
Student: Rs. 30/- annum (Postage extra)

Life membership: Rs. 500/- annum .-

For subscription, please contact The Treasurer, Indian Society of Oilsceds
Research, Directorate of Oilsceds Rescarch, Rajendranagar, Hyderabad - 500 030 Irndia.

Indian Society of Oilseeds Research thankfully acknowledges the financial -
assistance received from Indian Council of Agricultural Research, New Delhi for the
Printing of Journal of Qilseeds Research.







Edited and Published by the Indian Society of Oilseeds Research,
Directorate of Oilseeds Research, Rajendranagar, Hyderahad-500030.
Printed at Vani Press, Sikh Village, Seconderabad- 500 0)3.



