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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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AOQAC. 1962 Table 1-46 revised p.3.
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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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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.






