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Analysis of Intensive Cultivation Techniques
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Effects of Crop Arrangement and Row Direction
on Crop Growth in Slope Cultivation
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SUMMARY

Results of research on two cases of typical slope cultivation revealed the following: The rational
crop selection is made considering each growth characteristic and feature of the slope land including
unevenness of soil productivity, as far as crop management is concerned. The row direction is also
determined by the degree of the slope gradient, and the shape of the field, taking care for effective
practice and prevention of soil erosion.

Experiments were also conducted to make clear the features of crop cultivation in the slope. The
obtained results were as follows:

Experiment 1. Comparison of crop growth between slope and flat

Pot experiments were conducted to know the light distribution characteristics among the crop
community with different plant type, maize, taro, soybean on an artificial slope (gradient 157, slope
3.5 m). The pots were placed in the cross row (horizontal row) condition.

As a mesult, the light transmission rate was lower in the furrow of the slope than in the flat areas
of the soybean community in the latter half of the growth period and also in the taro at the daughter
tuber producing stage. No difference of light distribution could be seen, however, in the maize during
the whole growth stages due to lower LAI (Left Area Index). Growth and yield tended to be slightly
higher in soybeans on the slope than on the flat areas, but there was little difference between both
fields with maize or taro.

Experiment 2. Relations between crop growth and row direction

As to the row direction in the crop cultivation with upland rice and soybean at the slope (gradient
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8, slope 11 m), no difference in yield was noted between cross row and parallel row (vertical row)
on the slope for each crop. Plant height and number of tillers or stems of both crops were slightly
higher, however, in the cross row. Light distribution characteristics were different between the rows
with movement of the sun. This light transmission behavior resulted in more death of leaves in upland
rice of the cross rows, but there was no influence on soybeans because of their higher LAI. Nutrients
and moisture content in the soil were higher in the lower parts of the slope.

Therefore, from all of the above results, the crops with suitable LAI have some advantages from
the viewpoint of effective light utilization and preventing drought in the slope culture. On the other
hand, row direction is not important in this gradient of the slope as far as yield is concerned, though

there are some advantages such as maintaining more soil nutrients or moisture in the Cross row.
Res. Bull. Fac. Agr. Gifu Univ. (50) : 7—17, 1985.
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1, 6, 13, 15, 23 sweet corn
2 soybean, cow pea
3 eggplant

4, 7, 29 squash
5 grain sorghum
8 chinese cabbage
9 radish

10 potato

11 ginger
dent corn

Japanese
butterbur
16 herb

, 27 welsh onion
18 lily

19 gynmigit

, 25 Cucumber
21 flower bean
22 kidney bean
24 pea

26 cabbage

28 carrot

Fig. 1. Crop arrangement in the slope feld (Kamatsuda, IWATE prefecture)
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Table 1. Analysis of soil nutrients at different positions in the slope field

Position of soil nitrogen phosphorus potassium
soil sampled  layer (cm) (%) (ppm) (ppm)
upper part 0— 5* 1.00 0.10 19.1
bpet b 5—10 0.67 0.07 20.8
of slope
10—15 0.60 0.01 15.1
0— 5 1.02 1.37 31.0
lower part
5—10 0.74 0.11 30.5
of slope
10—15 0.60 0.03 30.2

% depth from soil surface
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Fig. 2. Dry matter weight and LAI at different growth stages
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Fig. 3. Light-intercepting characteristics of taro, maize and soybean between slope
and flat field at different growth stages
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Table 2. Yield and yield components of used crops between slope and flat fields

Crop slope field flat field
Yield/10 a* 1126.4+169.3(ke) 1241.8+202.2(kg)
daughter tuber

taro ¥ secondary tuber 928.4+148.2 1028.0+£186.8
mother tuber 198.0+ 33.4 213.8%+ 32.0
Yield/10 a 265.0+ 24.5(kg) 263.2+ 56.7(kg)

. 100 grains weight 20.0+ 1.6(2) 20.9+ 2.9(8)

maize No. grains/row 25.5+ 4.0 24.4+ 4.4
No. rows/ear 6.5+ 1.0 6.9+ 0.9
Yield/10 a 154.3% 59.8(ke) 96.2+ 44.7(kg)

covbean 100 seeds weight 34.8+ 1.7(8) 28.6+ 2.4(8)

i No. seeds/pod 1.4+ 0.1 12+ 0.1
No. perfect pods/plant 77.8+ 29.1 64.3+ 24.0

% Yield/10 a: daughter tubers + secondary tubers + mother tuber

13
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Fig. 4. Productive structure of upland rice at ripening stage
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Fig. 5. Productive structure of soybean at ripening stage
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Fig. 6. Changing of light intensity at furrow of upland rice field during daytime
Table 3. Yield and yield components of used crops at different row direction
Crop Cross row Parallel row
Yield/10 a 363.8% 30.3(kg) 354.6+ 64.9(kg)
No. of ears/30cm of row 34.2+ 1.3 33.4% 5.2
uprliacr;d No. of grains/ear 75.7+ 8.9 70.8+ 5.3
Percentage of ripened grains 68.4+ 4.1(%) 72.2+ 2.1(%)
1000 grains weight 25.6+ 0.3(8) 26.3+ 0.3**
Yield/10 a 325.6+ 26.1(kg) 302.0+ 27.6(Cke)
No. of pods/plant 147.5+ 12.5 136.3+ 4.4
soybean Percentage of perfect pods 90.8+ 3.9 92.2% 0.7
No. of seeds/pod 1.4+ 0.1 1.4+ 0.1
100 seeds weight 31.4%+ 0.3 31.3x 1.9

% % Significant difference at 1 % level
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Fig. 8. Analysis of soil nutrients between lower and upper part of the slope at 71
days after fertilizer appication
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