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Introduction:

1
Radiation balance over a crop canopy indicates the partitioning of incoming
radiation within a canopy. As absorption, transmission and reflection within a
crop canopy determine the growth and productivity of the crop (Lindquist et
al, 2005; Sharma et al, 2000 and Parya, 2009), the radiation balance becomes
important in determining the growth and yield of the crop.

Moreover, radiation incident on leaf alters the leaf physiological processes
regulating growth and yield (Chakraborty, 1994).

Intercropping, where two or more crops of different natures are grown
together in different row ratios, alters the radiation balance in respect of the
component crops.

Variations in canopy temperature may also take place under intercropping
system and this has not been well documented.
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The present paper initiates a discussion on the diurnal variation of the radiation balance
as well as canopy temperature in sesamum-greengram intercropping system, where
sesamum and greengram were grown in 1:1, 2:1, 4.1 row ratios in a two year experiment.

Materials and methods
e

Location : BCKV Instructional Farm (22°56’N and 88°32’E, 9.75AMSL)

Year : 2007 and 2008 Season : Prekharif .

Experimental soil: Typical entisol having neutral pH.

Climate is sub humid tropical with an annual average rainfall of 1457mm, 85% of

which is received during June to September.

The sesamum (cv. Rama) was grown with two greengram varieties (cv.B-105 and

WBM-4-34-1-1) with different row ratios which had generated nine treatment

combinations -

sole sesamum (cv. Rama),

sole greengram (cv. B-105),

sole green gram (cv. WBM-4-34-1-1),

sesamum : greengram (cv. B.-105) 1,1,
sesamum: green gram (cv. WBM-4-34-1-1) (1:1),
sesamum : green gram (cv. B-105) 2:1,
sesamum: greengram (WBM-4-34-1-1) 2:1,
sesamum: greengram (cv. B-105) 4:1
sesamum: greengram (cv. WBM-4-34-1-1) 4:1.
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The crop received N P K as 40, 20 and 40 kg N,P,O; and K,O per
hectare where N,P and K were given as urea, single super phosphate
and muriate of potash respectively.

The experiment was laid out in RBD having a plot size of 15m? with
four replications. The PAR and canopy temperature were measured
with the help line quantum sensor and Infra-red thermometer at 9.30,
11.30 and13.30 hours on 30", 45" and 60" days after emergence.
Radiation balance was computed following standard procedure. For
brevity pooled mean of two years have been presented.
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Treatme 9.30h - D?lz 30h 13.30h 5 DiE
- - . T1
o S = S = S S i 202 423 333
T2 49 50 48 T3 157 416 319
T3 48 50 48 e 202 149 423 405 333 306
T4 50 46 60 48 44 46 TS 202 153 423 409 333 308
:Z 50 48 60 50 44 47 T6 202 144 423 396 333 279
_ 50 45 60 46 44 43 7 202 148 423 400 333 280
_ 50 46 60 A7 e el T8 202 153 | 423 | 405 333 270
0 [ 48 | 60 | 48 1 44 | 40 E 202 | 154 | 423 | 407 | 333 | 274
9 50 49 60 48 44 42
60 DAE
T1 58 64 42
T2 40 42 28
B 40 43 30 Table 1 Diurnal variation in
iz 58 | 30 | 64 | 40 | 42 | 28 incident (PAR) under sesamum
™ 58 | 31 | 64 | 40 | 42 | 29 -greengram intercropping system
1 58 28 64 38 42 28 in 30,45 and 60th days after
o 58 31 64 39 42 26 emergence.
T8 58 28 64 38 42 27
79 58 29 64 37 42 25
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30 DAE
Treatme Plant Absorbed (w/m’) Soil Absorbed (w/m’ Total Reflection (wir

At 9.30h 11.30h 13.30h 9.30h 11.30h 13.30h 9.30h 11.30h

S G S G S G S G S G S G S G S G
T1 20.1 28.5 18.5 22.8 26.5 20 7.1 5
T2 28.5 30 28.2 14.6 15 145 5.9 4
T3 30.6 30.5 28.6 125 14.8 13 4.9 4.7
T4 27.2 28 34.5 30 20.5 26.5 155 13.9 18.8 14 16.8 13.8 7.3 4.1 6.7 4
T5 334 28.7 38.8 30.2 20.8 27.2 11.7 10.1 16.5 12.2 16 10.5 4.9 9.2 4.7 7.6
T6 29.7 19.9 34.4 28 245 20.5 13.1 111 18.6 13.8 12.8 12 7.2 14 7 4.2
T7 34.5 27.8 40 29.7 26.6 22.8 10.5 9.8 16 12 12.2 10 5 8.4 4 5.3
T8 30.5 19.2 36.5 25.7 25.5 19.8 12.5 10.8 16.8 12.5 11 10.8 7 18 6.7 9.8
T9 35.6 245 40.5 26.5 28.2 20.5 10 8.5 15.5 11 10 8.6 4.4 16 4 10.5

Table 2 Diurnal variation in Radiation Balance (PAR) under sesamum-
greengram intercropping system in 30,45 and 60th days after emergence (i)
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45 DAE
Treatme Plant Absorbed (wm’) Soil Absorbed (wWim’ Total Reflection (Wi
B 9.30h 11.30h 13.30h 9.30h 11.30h 13.30h 9.30h 11.30h
S G S G S G S G S G S G S G S G
T1 139 319 270 324 74.5 29.5 306 29.5
T2 126 342 252 23.8 58.5 36 16.2 135
T3 130 346.5 270 10.8 56 18 16.2 135
T4 148 | 1175 | 3375 | 310 | 279 | 2124 | 27 175 72 855 | 27.9 63 27 14 135 | 95
T5 151 | 1215 | 342 | 33 | 280 | 215 25 189 | 711 64 27 63 26 126 | 99 9
T6 149 108 | 333 | 3204 [ 2812 | 1935 | 26 225 | 715 | 621 | 253 | 585 27 135 | 185 | 135
T7 153 | 1143 | 3442 | 328 | 2835 | 1935 | 23 211 | 69.3 63 25 59.5 26 126 | 95 9
T8 153 99 | 3384 | 324 | 2844 | 1765 | 24 405 | 702 72 234 | 675 25 135 | 144 9
T9 [ 155.7 | 1026 | 3456 | 324 | 288 182 22 37 675 | 745 | 216 | 665 | 243 | 144 10 9.5

Table 2 Diurnal variation in Radiation Balance (PAR) under sesamum-
greengram intercropping system in 30,45 and 60th days after emergence (ii)
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60 DAE
Treatme |Plant Soil Total

9.30h 11.30h 13.30h 9.30h 11.30h 13.30h 9.30h

S G S G S G S G S G S G S G
T1 46.4 51.8 34 5.3 6.4 1.8 6.3
T2 34.4 36.1 235 1.6 2.3 0.8 4
T3 35 37.8 25.5 1.2 1.7 0.9 3.8
T4 47.6 24.6 52.5 33.6 34.8 23.2 4.2 1.5 5.9 2 1.4 1.4 6.2 3.9
T5 48.1 25.7 53.1 34 35.3 23.8 3.9 15 55 3 1.1 2 6 3.8
T6 a47.7 22.7 54.4 315 35.7 22.9 4.3 1.7 4.1 3.3 0.6 1.6 6 3.6
T7 49.8 25.4 55 33.1 36.2 21.8 2.4 2 3.5 2.8 0.2 1 5.8 3.6
T8 49.3 22.4 54.4 31.1 36.1 22.1 3.1 2.1 4.4 3.7 0.3 1.6 5.6 3.5
T9 50.4 23.5 55.7 32 36.9 21 2.1 2.1 3.5 1.8 0.1 1 55 3.4

Table 2 Diurnal variation in Radiation Balance (PAR) under sesamum-
greengram intercropping system in 30,45 and 60th days after emergence (iii)
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Treatme [30 DAE 45 DAE 60 DAE
nt 9.30h 11.30h 13.30h 9.30h 11.30h 13.30h 9.30h 11.30h

S G S G S G S G S G S G S G S G
Tl 33.25 33 35 29.5 34.2 315 34.5 34
T2 32.25 33.5 36.25 29.7 33.75 32 36 355
T3 32.5 34.5 36.25 29.5 34.5 29.25 36 34.7
T4 33.25 3225 335 3275 3225 30.75 215 32 32 28 315 30.75 29.5 285 33.7 35.2
T5 3175 2925 32.25 325 33 3125 28.7 28.5 33 3425 32| 3175 29.7 285 32.7 334
T6 30.75| 3125 3175 315 3475 355 28 28 34 34 3125 3275 30.2 28.7 33.5 334
T7 30.25] 3175 31 32 355 33 28 29 34.2 36| 3175 3175 317 30.2 325 32.2
T8 32 325 34 335 335 35.75 28.5 29 34 3675 3175 32.25 33.7 33 325 33
T9 3225 3175 35 34 3B 34.75 29 29 345 36.25 32 32 315 315 32 3L7

Table 3 Diurnal variation in canopy temperature under sesamum-greengram
intercropping system in 30,45 and 60th days after emergence.
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Conclusion

Radiation balance over a crop canopy indicates the quantity of total
radiation available for plant absorption; simultaneously reveals the amount
of transmitted and reflected radiation. For this reason, it possesses its own
importance.

In the present study of intercropping, it was proved that the tall crop
(sesamum) is being more benefited with the presence of short stature crop.

Intercropping reduces transmission of radiation because of interception by
component crops, thus reducing the availability of radiation to the ground
level. In that sense, intercropping is helpful for absorption of radiation.

The canopy temperature of component crops was reduced under
intercropping system, when compared to the sole stand situation. This
indicated better moisture utilization under intercropping.

sarika_bckvv@yahoo.co.in



References :
e

Lindquist,J.L., Arkebauer, T.J.,Walters,D.T., Cassman,K.G. and
Dobermann,A.(2005).Maize radiation use efficiency under optimal growth
conditions. Agronomy Journal 97:72-78

Sharma,K., Niwas,R. and Singh,M.(2000).Effect of sowing time on radiation use
efficiency of wheat cultivars. Journal of Agrometeorology.2 (2):166-169.

Parya,M.(2009). Studies on the variation in physical environment and its effect
on the growth and yield of wheat cultivars (Triticum aestivum L.) under different
dates of sowing. Ph.D Thesis submitted to the BCKV (unpublished).

Chakraborty, P.K.(1994). Effect of dates of sowing and irrigation on the
physiological behaviour of leaf of Indian mustard (Brassica juncea) Journal of
oillseeds Research, 11 (2):210-216.

sarika_bckvv@yahoo.co.in



;F- -
2,

ST Agrad A
BiDHAN CHANDITA
KENSHT VISWA VIDYALAVA
WEST BENGAI

sarika_bckvv@yahoo.co.in



