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Abstract

In Thailand, sunflower is grown after other crops such as corn. The yield of the crop is low as it is being
grown at the end of rainy season. Therefore, if sunflower is intercropped with other full season crops,
the yield potential of sunflower may be improved. This experiment was aimed to study the effect of
sunflower-corn and sunflower-mungbean intercropping by using different rates of nitrogen application
and crop proportion. The results showed that the LER (Land Equivalent Ratio) of the control plot (0 N)
was 1.18 and higher than that of fertilized plots, 6, 12 N, of 0.98 and 1.03, respectively. Sunflower
intercropped with mungbean gave LER of 1.11 which was higher than that with corn (LER 1.01). The
average proportions of intercropping were not different in LER. However, the LER of sunflower inter-
cropped with mungbean in different proportions was significantly different. For this system, the pro-
portion of 50% sunflower and 50 % mungbean gave the LER of 1.24. At the same proportion, the high-
est LER of 1.41 was obtained from the control plot without nitrogen application. In term of income, the
proportion of sunflower and intercrops of 75 to 25 % tended to give the highest income. It was found
also that sunflower and mungbean intercropping increased the seed protein content and decreased the
severity of Cercospora leafspot and powdery mildew of respective crops.

Key words : sunflower, cropping systems, intercropping, land equivalent ratio
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Table 1. Mean squares for LER and other characters of sunflower intercropped with mung-

bean and corn.

Sources of Variation df LER®  Plant Disc Seed weight 100 seed
height diameter per head weight
Replications 2 0.08 1,074.99 3.31 9,824 1.79
Main plots (N-levels):N 2 0.50° 2,646.91 2.96 422 0.03
Error (a) 4 0.06 899.39 0.55 1,637 0.40
Sub plots (Crops):C 1 0.42° 5.40 18.77° 40,384 497
NxC 2 0.12 760.33 391 8,028 1.17
Error (b) 6 0.04 201.75 .77 3,285 0.71
Sub-sub plots 3 0.03 50.63 1.88° 3,312 1.52"
(Proportions):P
NxP 6 0.09 201.35 0.87 833 0.12
CxP 3 0.08 167.83 297" 4,446 0.44
NxCxP 6 0.04 77.24 0.85 2,564 0.81™
Error (¢) 36 0.03 127.31 0.58 1,506 0.17
Total 71
CV (a) (%) 235 16.1 6.8 375 10.8
CV (b) (%) 19.9 7.6 12.2 51.1 144
CV (©) (%) 17.6 6.0 7.0 36.0 7.1

) LER = Land Equivalent Ratio
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Table 2, Effect of levels of nitrogen on LER of sunflower-mungbean and sunflower-corn inter-
cropping.
Nitrogen LER Mean
S-M S-C
(kg/rai)
0 1.18 1.18 1.18
6 1.07 0.82 0.98
12 1.07 0.98 1.03
Mean 1.11 1.01 1.06
Isd (P < 0.05)
- Between intercrops at the same level of N = 0.18
- Between N at the same system of intercropping = 0.17
- Between levels of N = 0.06
- Between systems = 0.11

S = Sunflower, M = Mungbean, C = Corn

Table 3. Effects of intercropping proportions on LER of two systems of intercropping.

Proportion LER® Mean
S-M S-C
(%)
S 100 1.00b 1.00 1.00
S 75 : Intercrop 25 1.18ab 1.00 1.09
S 50 : Intercrop 50 1.24a 0.98 1.11
S 25 : Intercrop 100 1.13ab 1.08 1.11
Intercrop 100 1.00b 1.00 1.00
Mean 1.11 1.01
F-test * ns ns

) Means followed by different letters are significantly different at P< 0.05 by DMRT

8 = Sunflower, M = Mungbean, C = Corn
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Table 4. Effects of proportion of intercropping and levels of nitrogen on LER of two systems
of intercropping.
Proportion Nitrogen @ (kg/rai)
0 6 12
S-M S-C S-M S-C S-M S-C
(%)
S$100 1.00b 1.00b 1.00a 1.00a 1.00a 1.00a
S 75 + Intercrop 25  1.27ab 1.22a 1.14a 0.72ab 1.14a 1.07a
S 50 + Intercrop 50  1.41a 1.26ab 1.09a 0.80ab 1.20a 0.89a
S 25 +Intercrop 75  1.26ab 1.35a 1.12a 0.92b 1.02a 0.96a
Intercrop 100 1.00b 1.00b 1.00a 1.00a 1.00a 1.00a
Mean 1.19 1.17 1.07 0.89 1.07b 0.98

) Means followed by different letters are significantly different at P< 0.05 by DMRT

§ = Sunflower, M = Mungbean, C = Corn
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Table 5. Effects of proportions of intercropping and N levels on protein content of sunflower.,

Crop proportion Nitrogen (kg/rai)

0 12

(%) (%) (%)
S100+MQO 14.57 20.69
S 75+M25 18.82 21.88
S 50+M50 19.07 22.08

S 25+M75 21.22 (@)
Mean 18.42 21.50

(a) = not available

Table 6. Yield and income obtained from intercropping of sunflower with corn and mungbean.®?®

Proportion Sunflower-Mungbean® Sunflower-Corn
' S M Income S C Income
%) - (kg/rai)----- (Baht) - (kg/rai)----- (Baht)
S 100 351 0 2,808 351 0 2,808
S 75+1 25 368 20 3,244 358 110 3,304
S 50+1 50 276 68 3,228 258 260 3,104
S 25+1 75 115 120 2,958 119 485 2,892
S 0+I100 0 150 2,250 0 587 2,348

M S = Sunfllower, M = Mungbean, C = Corn

) Form gate prices: Sunflower = 8 Baht/hg, Mungbean = 15 Baht/kg and Corn = 4 Baht/kg

) Yield of crops proportional to planted area.

Table 7. Levels of disease infection of mungbean intercroppred into sunflower.

Crop proportion Powdery mildew Leafspot®
(%)
S75:M25 1.50 1.56
S$50: M50 1.67 1.94
S25:M175 ‘ 1.67 2.33
M 1001.94 2.50
Mean 1.69 2.08
F- test #ok #ok
Isd (P <0.05) 0.21 0.17

) Disease scores; 1 = immune, 2 = 1-25% of areas covered with diseases, 3 = 26-50% covered, 4 = 51-75%

covered, 5 = 76-100% covered
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