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Analysis of Intensive Cultivation Techniques
in Small Land Farming

Effective land use by intercropping culture in the case

of combinations of Japanese yam, kideny bean and maize

Takatsugu HORIUCHI and Yutaka IKEDA

Laboratory of crop science
(Received July 31, 1984)

SUMMARY

A field experiment was undertaken to determine the growth and yield of component crops in
intercropping culture with maize and kideny bean in the Japanese yam field and to fine a reasonable
combination of crops from the viewpoint of land use efficiency. Three plots such as monoculture of
Japanese yam (D), intercropping of maize and Japanese yam (ZD) and maize, kidney bean and
Japanese yam (ZPD), were designed by randomized method with three replications at the attached
farm of Faculty of Agriculture, Gifu University in 1980. The results obtained were as follows :

Ligth intensity in the plant community on Aug. 8 (ripening stage of maize and flowering stage
of kidney bean) was lower at one meter level vertically from soil surface at ZPD plot and ZD plot,
especially, this degree was lowest in the ZPD plot. Yield of Japanese yam was significantly higher in
monoculture (D) than in intercropping culture (ZPD) because of the small size of tubers, but there
was no difference in the yield between intercropping plots. Yield of maize between the intercropping
plots showed no significant difference though yield of ZD plot tended to be higher than that of ZPD
plot. Especially, in ZD plot, grain products from maize was added to tuber yield as the increment of
yield advantage, since there was no difference in tuber weight between D plot and ZD plot. Therefore,
there was great efficiency of land use by intercropping in the combination of Japanese yam and maize.
Evaluation of land use by calorie produced from harvests was higher in intercropping plots than in
monoculture plot, but no difference could be seen between the intercropping plots.
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Fig. 3. Relative light intensity at different growth stages of maize among the plots.
— hill-space - row-space

Table 1. Yield and tuber size of Japanese yam

lot  tubers weight size (cm) .

plo () length  width thickness
ZPD 107.4b 7.5 6.0 4.6
ZD 121.6ab 8.0 6.3 6.5

D 133.3a 8.6 6.5 4.8

The same small letters of the alphabet show non-sign-
ificant difference between the plots at 5% level by
Duncan’s New Multiple Range Test.
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Table 2. Yield and yield components of maize and kidney bean

maize kidney bean
ZPD ZD ZPD
Seeds wt./hill 99.78 122.48 Seeds wt./hill 26.58
No. rows/hill 13.6 13.3 Total no. pods/hill 29.5
No. seeds/row 35.8 33.9 Rate of perfect pods 53.6%
Total no. .
seeds/hill 484.1 531.4 Total no. seeds/hill 110.2
Rate of perfect seeds 62.0%
100 seeds wt. 20.68 2298
0 2.9 100 seeds wt. 22.38
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Fig. 4. Relation between yields and 100 seeds weight, and between yields and total number of
seeds per hill (maize).
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Fig. 5 Relation between yields and 100 seeds weight, and between yield and total
number of seeds per hill (kidney bean).
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[ Japanese yam Table 3. Calorie per dry matter weight
kidney bean among plots (cal/g)

maize
plot maize kidney bean Japanese

yam
kg/10 a
400 ZPD 4812 4497 3871
ZD 4784 — 3856
3001 D - - 3867
3]
&
N Table 4. Calorie per area among plots (x10°cal/10a)
g 200r ]
. - apanese
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” lo0F ZPD 678.7 174.8 233.7  1087.2a
ZD 836.4 — 262.1 1098.5a
0 D — — 282.4 282.4b
D ZD  zPD The same small letters of the alphabet show non
Fig. 6. Comparison of -significant difference between the plots at 5% level
vields per area by Duncan’s New Multiple Range Test.
among the plots.
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Fig. 7. Relations between water co- Tuber weight
ntent of seed and 100 seeds
weight, and between water Fig. 8. Relations between calorie and
content of tuber and tuber we- 100 seeds weight, and between

ight. calorie and tubers weight.
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