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Performance of sunflower (Helianthus annuus) with intercrops under

various planting pattern

N. CHELLAIAH, U. SOLAIAPPAN AND S, SENTHIVEL
Regional Research Station, Aruppukortai-626 107, Tamil Nadu

Abstract : A two year field study on sunflower (Helianthus anmuus L.) based infer cropping systems
conducted at Regional Research Station, Aruppukottai revealed that planting of component crops at
3:1 ratio under replacement series was optimum for better growth, increased sunflower grain yield
equivalent (1019 kg ha') and higher net income (Rs. 6392 kg ha'') with higher benefit cost ratio (2.69).
The yield of sunflower component increased from 718.7-to 805.9 kg ha' as planting row ratio gets
widened from 2:1 1o 4:1 ratio. The yield of intercrops reduced by 17.7 and 33.8 per cent in 3:1 ratio
and 4:1 ratio as compared Lo 2:1 ratio. Among the intercropping systems, sunflower + sesame had recorded
the highest mean grain yield equivalent (1082.6 kg ha), mean net income (Rs. 6942 kg ha") coupled
with maximum benefit cost ratio (2.87) compared to other intereropping systems. The yield advantage
in sunflower + sesame intercropping system was mainly due to efficient utilizaiton of water under rainfed
situation, (Keywords : Sunflower, Red gram, Sesame, Bengal gram, Intercropping system)

Importing large quantity of edible oils is mainly
because the productivity of oilseeds is largely
determined by the moonsoons since bulk of their area
is under rainfed condition. One of the ways to achieve
higher yields of oilseeds would be intercropping.
Higher productivity and returns in intercropping

systems depend on the sclection of compatible,
complementary crops and their planting density and
geometry. Intereropping sunflower with pigeon pea
brings stability in yield and improves total
productivity. It also ensures adequate yields of one
of the component crops (Rao and Willey, 1983 ; Subba
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Reddy and Havanagim 1986) under aberrant weather
conditions. With these points in view, the present study
was undertaken to find out the performance of
sunflower (Helianthus annnus, L) and various
intercrops (i.c, red gram, sesame and bengal gram)
in an intercropping system at various row ratio of
component crops under replacement series.

Materials and Methods

The Meld experiment was carried out under
rainfed condition during rainy seasons of 1997-98 and
1998-99 at Regional Research Station, Aruppukoltai,
The soil of the experimental lield was clay loam in
texture with low available N, medium available P and
high available K. The Available Water Holding
Capacity (AWHC) of the soil was 64.0 mm, During
the cropping seasons of 1997-98 and 1998-99 (October
- December),, 542.8 and 560.0 mm rainfall
respectively was received. Fertilizer was applied 1o
sunflower rows only as basal application,

The experiment during 1997-98 and 1998-99
season consisted of nine treatments with three planting
patterns (2:1, 3:1 and 4:1 ratio under replacement
series) and three intercrops (red gram, sesame and
bengal gram), The experiment was laid out in sphit-
plot design, replicated four times, taking planting
patterns in main plots and intercrops in sub-plots.
Yield attributes of sunflower were studied from
random samples and yield attributes and yield of
component crops were statistically analysed durmg
both seasons.

Results and Discussion
Performance of planting pattern

Row proportions of component crops recorded
significant variations in number of filled seeds, sced
weight (g plant), intercrop yield and sunflower grain
yield (Table 1). Among the planting patterns, 4:1 ratio
registered the highest sunflower grain yield of 805.9
kg/ha compared to 2:1 and 3:1 ratio. However, bigaer
sunlfower ear heads, more number of filled seeds with
increased seed weight were recorded in 2:1 ratio of
sunflower and intercrops mainly due to lower
sunflower population pressure per unit are compared
to others (Table 1), Higher sunflower grain yields in
3:1 and 4:] ratio, therefdre, were mainly due to higher
population of sunflower component (75 and 80 per
cent in 3:1 and 4:1 ratio respectively against 66.3 per
cent sunflower population in 2:1 ratio) which
surpassed the superiority of per plant characters of
sunflower in 2:1 ratio. Similar trends were reported
by Shivaramu and Shivashankar (1992) in an
sunflower - soybean intercropping system, The

sunflower grain yicld gets lowered whqn the num%:cr,
of sunflower rows get reduced and the yicld rcdycmml
of sunflower was 10.82 and 3.59.per cent in the;
(reatments having onc inter crop row for.cvery Iwo,
and three rows of sunflower respectively, The yield'
of intercrop gets reduced as ratio widened. Increase,
in sunflower population from 66.3 to 80 per cenl,
decreased the yield of inter crop, 177.6 10 117.5 kg,
ha!, Tt was mainly due to lesser intererop population
per unit arca besides the adverse effect of sunflower!
on growth and yield attributes ol intercrops.
Robinson(1984) reported similar yield reduction in’
saybean due to adverse effect of increased sunflower:
population. The yields of intercrops were improved.
with increasing its population from 20 to 33.3 per;
cent.

Performance of base crop, inter crop and’
intercropping systems

Inter cropping of various crops i.c., red gram
sesame and bengal gram with sunflower influence
the grain yield of sunflower. The yield ol intercroppe
sunflower depends mainly on the nature of intercro
ground covering area, Lype of crop, total dry matle
production and moisture and putrient requirement ¢
intercrops. During 1997-98 higher sunflower grai -
yield (811.1 kg ha') was recorded in sunflower -,
bengal gram inter cropping system, while durin; -
1998-99 more sunflower yield (747.6 kg ha'') was in
sunflower + red gram intercropping system. Higher
yield in these systems was mainly becuuse of improved
availability of N through atmospheric N fixation by
legume crops. The extent of increase in yield during
1997-98 was 3.36 to 3.99 per cent comparcd to other
intercropping systems while during 1998-99 it was
0.69 to 1.40 per cent. This increase in yield was
attributed to increased Mower head diameter, more
number of filled seeds with maximum per plant seed
weight (Table 1), Performance of sesame with
sunflower was better during both the seasons compared
t0 red gram and bengal gram.

The extent of reduction in red gram and bengal
gram grain yield was 26.49 and 53.30 per cent at an
average of two years compared 1o sesame grain yield.
This reduction in yield of intereropped red gram and
bengal gram was mainly due 1o the shading effect of
tall growing crop, the sunflower, Similar reduction
in yield of intercropped soybean due to sunflower was
reported by Srivastava er al. (1980).

Intercropping advantage

Sunflower and inter crops with 3:1 ratio under
replacement series provided higher mean net income
of Rs. 6392 kg ha'! with a maximum benefit cost ratio
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Table 2. Grain yield equivalent, net income and henefit cost ratio of sunflower inlqn}mﬂﬂi"ﬁ--“.‘r’ﬂmm

Grain yield equivalent (kg ha'y - Net Income (Rs. ha'') - BCR |

1997-98 1998-99 Mean 199798 1998-99 Mean 1997-98 1998:99 Mean
Planting pattern
FI -2l ratioin R.S 10424 9827 10122 6374 5767 6071 258 . .2.43 __ 251
P,-3:1ratioinR.8 1042.8 09955 10192 6628 6155 6392 275 262 269
P.-4:1 ratioin R.S 1039.0 9604 997 6390 5804 6197 274 253 0 204
CD (P=0.05) 60.81 1620 47.83 - - - - -
Intercropping system _
I, - S.F + redgram 1006.6 9623 9845 6200 5757 5979 261 249 255
I,-8.F + sesame 11153 10493 10826 7370 6513 6942 295 278 287
I- S.F+bengalgram 10022 92535 9639 6022 5255 5639 251 232 242
CD (P=0.05) 61.12 16,18 30.90 - - - - - .

of 2,69 as compared 1o 2:] ratio (Rs. 6197 kg ha'
and 2.51 respectively) and 3:1 ratio (Rs. 6197 kg ha
"and 2.51 respectively). Sunflower + sesame
intercropping system has recorded the highest mean
net income (Rs. 6942 kg ha'). The advantage of this
planting system was also seen from benefit cost ratio
(2.87) compared te 2.55 and 2.42 in sunflower + red
gram and sunflower + bengal gram intercropping
sysiem respectively. Higher sunflower grain yield
equivalentin sunflower 4 sesame infercropping system
with higher mean net income and mean benefit cost
ratio might be due to better performance of sgsame
itercrop which gave the highest yields (206.6 and
194.3 kg ha' during 1997-98 and 1998-99
respectively) compared to red gram and bengal gram
(Table 1 and 2). There was instability in the
performance of sunflower + legume intercropping
systems during the experimental years. This was
mainly because of late sowing of red gramn with
sunflower. Normally pulse crops are being sown under
pre-monsoon sowing condition. Moisture conslraint
‘during the cropping season of pulse crop might have
affected the growth of the crop.

It can be concluded that sun flower and sesame
based intercropping system at 3:1 ratio was highly

profitable in rainfed vertisol under late sowir
siluation,
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