581.132: 582.998.2 : 631.55

COMPARATIVE STUDY ON PAR ABSORP-
TION IN SUNFLOWER-BASED INTER-
CROPPING SYSTEMS UNDER RAINFED
CONDITIONS OF WESTERN MAIIARASHTRA
PLAIN ZONE

I. The competition for light (interception and its
distribution) in component crops of intercropping
system can be improved by proper choice of compo-
neni crops, genotypes, selecting shade tolerant shor-
ter components. harvesting one of the component
crops sufficiently early so that late harvested compo-
nent is not affected much and lightinterception and
its distribution within the crop canopy is improved
which finally improves light use cflficiency (LUE)
(Okigho 1981). The research work on sunflower-
based intercropping with regard to absorbed photo-
synthetically nctive radiation (PAR) and light use
efficiency (LUE) is very limited. Further. the sun-
Nower-based intercropping of groundnut and soy-
bean is a proven remunerative agricultural practice,
keeping this in view. an experiment was conducted
1o study the absorption of PAR in sunflower-based
intercropping systems under rainfed conditions of
western Maharashtra plain zone.

2. The experiment was conducted at the farm of
Centre of Advanced Studies in  Agriculiural
Meteorology at the College of Agricutlure. Pune
(18° 32'N. 73° 51'E; 559 m amsl) during the mon-
soon season of 1992, It was laid out in a randomised
block design with three replications 10 study seven
sunflower based intercroppings (Table 1).

1. The certified seed of sunflower (SS36).
groundnut (Phule Pragari) and soybecan (MACS-
124) was dibbled on June 27. 1992 as per the treat-
ment *<~eings, Sole sunflower was fertilized with

60kg N and 30kg P-0s ha~!. whereas, sole
groundnut and soybean were fertilized with 25 kg
N and 50 kg P»Os ha~l. The intercropped sun-
flower was fertilized with 72.5 kg N and 55 kg P»0;
ha—!. Nitrogen was applied in two splits. half at
sowing and remaining half on 28 days after sowing
(DAS). The experimental soil was vertisol (deep
black) in nature with an uniform depth up to
100 em.

The various components of PAR. viz., incoming
(PAR). intercepted (IPAR). transmitted (TPAR)
and reflected (RPAR) were measured with the help
of line quantum sensor. Absorbed component
(APAR) was worked out following Gallow and
Daughtry (1986). The components of PAR were
converted into % PAR. All measurements were
made around solar noon between 1130 to 1300 to
eliminate effect of solar elevation (Sivakumar and
Virmani 1984). Leaf area index (LAI) was
measured by using leaf arca meter at 14 days’
interval from 28 DAS.

3. The APAR values increased with increase in
crop growth upto 63rd day owing to increase in
leaf area upto this stage. Thereafter. it started dec-
reasing because of increase in leal senescence.
Thesé findings are similar to those reported by
Rosenthal er al. (1985).

3.1. The APAR was significantly the lowest
under solid planted soybean upto 35th DAS owing
to its slow growth during early stages resulling
in less LAI and consequently less absorption of
PAR. However, reverse was true in case of sole
groundnut, where. absorbed PAR was significantly
the highest during sunflower growing period
because of more LAI due to dense canopy which
caused less transmission of PAR and its reflection
by soil. Sole sunfllower significantly absorbed more
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TABLE 1

Mean absorbed photosynthetically active radiation (%) as influenced periodically by different treatments

APAR (%) on various Jdays afier sowing

Treatment

21 28 3s 42 49 3 01 70 77 4 91 98 105
Sole sunflower 1246 4384 6736 7677 8323 K979 8331 7896 7275 5626
Sole groundnut 1716 3534 7033 7955 8592 8926 9185 9315 8887 8529 7586 3993 5149
Sole soybe:in 707 516 4402 6212 7603 8274 £791 9351 9003 8481 6794 4737 M2
2 SF (45 X 30 cm) 1609 4653 6551 7248 7716 R13S 8272 BO8S 7891 7003 7969 7455 66.71
-2 GN
2 SEF (45 X 45 cm) 1395 4451 6368 6911 7679  BLEO 8107 8270 8063 7241 BOS3 7033 6061
=2 GN
SF (43 X 30 cm) 9.96 380 30560 6281 70352 7766 7948 7956 78. 1% TL3S Th52 37.87 4025
-2 SR
28K (45 X 453 o) 839 3078 4939 6046 7066 7799  R077  RLLO 7902 7208 7239 5526 3416
-~ 25B
SE = vl 044 0.24 0.36 030 0.39 0.26 0.30 0.26 043 076 0.59 0.73
CDami% (.37 1.21 0.67 1. 052 L.10 (.74 .83 072 1.19 211 1.62 2.03
General mean 1214 3971 3875 6944 7719 8337 8449 8426 8122 7320 7503 6093 4706

PAR than its association either with groundnut or
with soybean from 35th 10 56th day during its grand
growth period owing to faster growth and higher
LLAL Similar results were reported by Lakudzode
(1992) in sunflower + pigeonpea intercropping.

1.2, Suntlower assoicated with groundnut under
hoth the intra-row spacings significantly absorbed
more PAR than its association with soybean and
sole soybean upto flowering (58th DAS). The
absorbed PAR was significantly more under sole
soyhean than its association with sunflower under
both intra-row spacings. sole sunflower and sun-
flower + groundnut intercroppings. from the S8thto
84th day as laster growth of soybean started resulting
in higher LAI and more absorption of PAR.

3.3, After harvest ol sunflower. the intercrop-
pings of sunflower + groundnut absorbed signifi-
cantly more PAR than sunflower + soybean
intercroppings and sole crops ol groundnut and soy-
bean owing to faster growth of groundnut
during later period under intercropping. Sole
groundnut also had significantly higher APAR
values as compared to sunflower + soybean inter-
croppings and sole soybean on the 98th and 105th
day. The absorbed PAR was significantly the lowest

under sole soyhean because of senescence of leaves.
These results are similar 1o those reported by
Rosenthal @ al. (1983) in sorghum. Gallo and
Daughtry (1986) in corn Lakudzode (1992) in sun-
flower + pigeonpea intercropping.

4. The absorbed PAR values were the highest
under sole groundnut during sunflower growing
period. These values were significantly more in
sole sunflower upto the 361th day and in sole soy-
hean from 56th day onwards, After harvest of
sunflower.  intercropping ol sunflower  +
groundnut absorbed significantly more PAR than
sunflower + soybean intercropping and sole com-
ponent crops.

References

Gallo. K. P and Daughtry. €S, T 1986, " Technigue tor measur-
ing intercepted and absorbed photosynthetically active
radiation in corn canopies.” Agron. 1, 78, 732-756.

Lukudzode. P. S, 1992, “Eflect of planting density ol sunflower
intercropped with red gram on light use efficiency ol inter-
cropping system under rainled conditions,” M. Sc. (Agri.)
Thesis. Malhatma Phule Agril. Univ.. Rahuri. (India).

Okigbo. B. N.
productivity in complex mixture as basis fur improved

1981, “Evaluation of plant interactions and




LETTERS TO THE EDITOR 199

cropping systems design,” Proc. Int. workshop on inter-

cropping, 10-13 January 1979, ICRISAT, Hyderabad, pp-
155-179.

Rosenthal, W. D, Arkins, G. F. and Howell, T. A, 1985,
“Transmitted and  absorbed photosynthetically
active radiation in grain sorghum” Agron. J. 77,
841-845.

Sivakumar. M. V. K. and Virmani. SM., 1984, “Crop productivity

in relation to interception of photosynthetically active
radiation,” Agric. and Forest Meteoro, 31. 131-141.

S. B. SHINDE

A. 5. JADHAV

M. C. VARSHNEYA
T. R.V. NAIDU

CASAM, College of Agriculture, Pune
25 November 1994, Modified 15 September 1995



