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Combined Effect of Hill Arrangement, Wind Direction and Wind Speed on Bending Angles of Culms
and Lodging Levels in Rice Plant : Takeshi IKEDA (Faculty of Agriculture, Niigata University, Niigata 950-21,
Japan)

Abstract : This experiment started from the observation that the cross section of a rice hill was ellipse in shape.
When two rice plants cv. Koshihikari were transplanted in a 1/2000 are Wagner pot, the rice hill were arranged
in four combinations, considering major and minor axes of a rice hill. The bending angles of each main culm at
windward and leeward were measured to wind directions and wind speeds. Moreover, lodging levels in small rice
communities grown in concrete pots were observed under natural conditions. The results are summarized as
follows :

1) Plant length was about 80 cm at heading, and the number of culms was about 30 per hill just before
maturation.

2) Bending angles of main culms in the hill positioned at windward can be divided largely into two groups,
that is those of arrangements ¢ and b in Fig. 1 were large and those of arrangements a and d were small. Those
in the hill positioned at leeward tended to be large in arrangement a and small in c. The bending angles of
arrangement b tended to be large at windward and leeward.

3) Estimating the relative values of plant height and the spreading of culms under natural conditions as 100,
the value of plant height reduced with increased wind speed dropping to about 759, of the initial value at 12.
5 m/s. Differences among four treatments was not found in relation to plant height. Whereas in case of the
spreading of culms, three different results were obtained according to the different treatments : in arrangements
a and d it was narrow, widened at first then narrowed in b, and in c the culms kept on spreading widely.

4) The lodging level was the largest when the major axis of hills was parallel to the main wind direction in
small rice communities under natural conditions.

Key words : Bending angle, Lodging level, Major axis of a rice hill, Rice hill, Wind direction, Wind speed.
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Fig. 1. The four arrangements consisted of rice
hills in 1/2000 are Wagner pots. Arrows show
wind direction and ellipses do hills. Distance
between plants at transplanting was 8 cm.
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Table 1. Amount of fertilizer applied in 1/2000a
Wagner pot (1986) and in concrete pot

(1987) .

Amount of fertilizer in

Fertilizer Wagner pot Concrete pot

(g/pot) (kg/10 a)

N Basal dressing? 1.0 5.0
Topdressing? 0.3 7.0
P,Os 0.4 8.0
K.O 0.4 10.0

1) May 29 and 11 respectively.
2) Aug. 19 and July 29 respectively.
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Fig. 2. Maximum (®--e®) and average (0—0)
wind speed from heading to harvesting time
under natural conditions in Niigata city
(1987).
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Table 2. Lodging factors at maturity of a rice plant.

Culm Ear Ear? Vegetative?  Cross area? Thickness of? Breaking®
length length weight parts weight of culm culm wall resistance
64.5cm 15.5cm 2.0g 6.8g 25.9 mm? 0.78 mm 1127 g

I length
- nternO(Ii\e/: eng vo Lodging® N%
index Leaf sheath Culm
10.3 7.5 3.7cm 22.1 0.38 0.49
1) Fresh weight. 4) Internodal number was counted from top to base.
2), 3) Parts at 5cm above soil surface. 5) See reference 1) .

3) Values was in case of 6 cm between fulcra.
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Fig. 4. Bending angles of main culms at windward (A) and at leeward (B)
in maturation stage (Sep. 4). ©—0a, ® —@b, x—xc, A—ad: Symbols are
the same in Fig. 1.
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Fig. 5. Changes of relative values of culm
spreading (A) and plant height (B) with
increasing wind speed in case of estimating
their values as 100 under natural conditions.
A figure in A shows the culm spreading.
Symbols are the same in Fig. 4.
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Table 3. Lodging levels of rice plants grown

under natural conditions in concrete pots
(1.6m?).

To wind Right?
direction angle

Levels? 1.5° 2.8° 0°

Parallel®  Alternating®

1) Full lodging was shown as level 4.

2) Each figure shows in case of planting the major
axis of rice hills to make at right angle ( 2)),
parallel ( 3)) and alternating 2) and 3) ( 4)) to
main wind direction. The small letters a, b and ¢
shows significantly at the 5% level according to
Duncan’s Multiple Test.

Note : Average grain yield was about 540 g/m?
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