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The Effect of Wind Directions and Speeds on Bending Angles of Culms at the Different Positions in a
Rice Hill : Takeshi IKEDA (Faculty of Agriculture, Niigata University, Niigata 950— 21, Japan)

Abstract : This experiment started from the observation that a rice hill planted alone or sparsely has an
ellipse-shaped cross-section. The rice plant cv. Koshihikari was planted in 1/2000 are pot and was
dressed at three levels. Bending angles of culms at the different positions in a hill were measured in both
cases of wind direction parallel to the major axis of a hill (PL) and at right angles to that axis (TR).
Wind speed ranged from 3 to 13m/s. The results are summarised as follows :

1. In PL, the bending angles of each culm at different positions in a hill were different even at the
same wind speed. The angle of the most windward culm was larger than that of the most leeward one.
It was shown that the bending angles of culms tended to be larger with increasing nitrogen doses.

2. In TR, the bending angle of the main culm was larger than that of the main culm when wind was
in the parallel direction. The main culms with different nitrogen doses showed not always typical
tendancy.

Key words : Bending angle, Breaking resistance, Culm, Lodging index, Major axis of a hill, Nitrogen
dose of basal dressing, Wind speed, Wind tunnel.
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Table1. Method of fertilization (1/2000a pot).
Treat- Basal Top
ment dressing? dressing®
X1 1.7¢ 1.7¢g
X2 3.4 1.7
X3 5.1 1.7

Superphosphate of lime 2.4g
Potassium chloride 0.6g

1) May 28, 2) July 18-19.
Application with ammonium sulfate.
Date.
Transplanting May 29, Heading August 6—9,
Ripening August 18—22, Maturing August
30—September 2.
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Fig. 1. Experimental instrument , ellipse-
like arrangement of a rice hlll cross-section
(B,C) and wind direction (—). MC: main
culm located almost in center. WW : culm

located at the most windward. LW : culm
located at the most leeward.

lHli

EHRIEE
(BBR) X (1 ¥4 O FE4hE)
TAELS D OEWE) X (BITREEHTE— X > 1)
PRSI — X > b
= (BT E) X (KA fEERE) /4
BEEBICOWTIE, 60°C T2 HEEEZERE,
FTYELRED, BRBRINSEXRE I3

o VY — LI THIE L.
BRRECEE
1. & RN Fid, HfEE: TRENCE R

D, ¥-EENEBOECRIZEE» -7, T,
TRAOHEIEE2ZRL, UEBBI L E2H).
ERICIINEBESIZFEA Ao, FER
iz, NEBODZELSRZ2ZOoONTI~2HELS &>
7z.

2. ERERE SKEREFE2RCRLL. F8D
MHOBROB/EL Y KX LEARERE LT, BR,
BE+HE, BoLKE, i EEERE, BITE,
FiRIEE s L UBROMERL b o, 72, F
BB UHROBROZMED, N BOEHK5CD
hTKREL Z2BERERL LT, BR, BR+HE
B, BlRiss, B NY% B3hiFon, FEHEICO
W, X20BEDERERL &, £72 N% D
Wi, BEROELZREFAZTAIDERICH -
7z.

3. R 12BBBOMEAMAE MR, IR
Hl, BB LT, A X 3BoEMARIR, A

NII-Electronic Library Service



278

HAEM¥ S KLE FE5745 (1988)

HE3m/s UL TREBLEBE CREOMIMZ >N T
EHRWCKEL< D, BEOBR>FBR>ETORD
BT, BREEEFDEESHIAkEL-7 (B3K, B
3%). BE3Im/s UTTi, WEOKEEyY s 2EW»
7zte®, MERIZ¥HE 4m/s OBROBRDEE L %
3T, A, BUFEICIEL o3, B E A
Lo, 2OLDICBOEMNAEND 2 {EFL
Do RprolebDEBbh, $HBIOAIREL

_ L 60
g
S
E: 5
o =
8 50 E
- =
3 5
[ =
40
} 30
<
1

Fig. 2. Changes of plant length (—) and
tiller number per hill (---).
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Table 2. Lodging factors at maturity of a rice plant.

Culm? Culm FW Break? Lodg®
Treat? posi- Culm + Ear above Internodal® % -ing -ing Cross®
-ment  tion length ear FW? the length (cm) Culm Leaf resis index area
length ground I IV V sheath -tance
(cm) (em) (g) (g) (g) (mm?)
ww 48.5 59.3¢ 1.4 4.9° 7.8 54 0 0.32 0.37 1133* 44.6° 4.94
X1 MC 61.1 80.6°° 2.4 8.8° 98 7.3 0.9 0.36 0.39 2200%® 61.0° 1]1.28
LW 51.6 67.3° 1.3 5.0° 8.4 6.3 1.8 0.34 0.39 1433*® 38.0° 7.5
WW  55.8 72.9%¢ 2.0 8.0 8.4 6.8 2.2 0.41 0.54 1767*® 46.7° 9. 5ebed
X2 MC 69.5 87.7%° 2.7 11.44 11.6 9.9 7.2 0.36 0.35 2633 90.0%® 12.6%°
LW 54.7 70.9°¢ 1.7 7.0 96 6.7 1.3 0.33 0.45 1333* 62.7° 10.5%%¢
ww 56.8 70.8% 1.8 7.3% 9.2 8.3 3.5 0.47 0.73 1433%° 45.4° 9.1°¢d
X3 MC 72.1 90.4® 3.0 11.8% 11.6 9.9 5.6 0.50 0.38 2000** 105.0®° 14.9°
LW 65.1 81.5¢8° 1.8 8.6 11.0 9.5 4.7 0.39 0.46 1967%> 72.8%c 12 0%
1) Symbols are the same as Table 1 and Fig.1.
2) FW ! Fresh weight.
3) Internodes were counted from the upper internode.
4) Breaking resistance was measured by spring balance. Distance between fulcrums was 3cm apart.
5) Lodging index = (culm length)?X (FW of a culm)/(Dry weight of a culm) X (Bending moment at
the breaking), Bending moment at the breaking = (Breaking weight) X (Distance between ful-
crums) /4.
6) Cross area of internode at 5cm above the ground was calculated as an ellipse.

Means within each column followed by the same letter do not differ significantly at the 5% level

according to Duncan’s Multiple Range Test.
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Fig. 3. Bending angles of culms in different wind speeds at maturity stage of rice. The right-end figure
shows the values of only main culm in case of turning the pot at 90 degrees (90°). Symbols in X1, X
2 and X3 are shown as follows: OWW, o MC, o LW.

Table 3.
heading, ripening and maturity stages.

Regression equations calculated from bending angles of culms (y) and wind speed (x) at

Heading Ripening Maturity Maturity (90°)*

WW y=3.89x—5.81 y=4.82x—11.50 y=6.39x—8.28

x1 MC y=3.57x—5.94 y=23.88x—10.90 y=5.13x—11.96 y=5.82x—10.59
LW y=3.04x—7.58 y=3.31x—11.05 y=4.74x—13.21
WW  y=3.55x—1.95 y=3.31x—11.05 y=4.74x—13.21

X2 MC y=4.02x—9.17 y=4.89x—11.40 y=5.25x—10.58 y=6.07x—13.90
LW y=3.31x—8.05 y=3.96x—13.36 y=4.47x—12.23
WW  y=4.51x—6.89 y=5.69x—9.40 y=5.84x—4.75

x3 MC y=4.50x—15.14 y=5.06x—17.58 y=5.52x—10.39 y=6.20x—10.77
LW y=4.22x—15.75 y=4.63x—15.67 y=4.69x—11.98

* . Symbol is the same as Fig. 3.
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Table 4. Correlation coefficients between bending angle of culm and lodging factors.

m/s 3 5 7 9 11 12.5
Lodging index
WW 0.699* 0.615 0.630 0.666* 0.594 0.591
MC 0.547 0.447 0.641 0.571 0.481 0.480
LW 0.526 —0.051 —0.027 0.098 0.024 —0.200
Breaking resistance
WWwW -0.767* —0.809** —0.806** —0.846** —0.867** —0.751*
MC —-0.121 0.206 —0.244 —0.095 —0.262 0.071
LW 0.129 0.523 0.399 0.243 0.370 0.300
Ear weight
WW —0.413 —0.681* —0.572 —0.658* —0.657 —0.529
MC 0.546 0.314 0.447 0.397 0.167 0.275
LW 0.577 0.225 0.239 0.193 0.403 0.514
Leaf+ Leaf sheath+Culm weight
Ww —0.530 —0.694* —0.599 —0.700* —0.728* —0.626
MC 0.420 —0.096 0.110 0.194 —0.054 0.036
LW 0.498 0.116 0.146 0.188 0.336 0.338
Culm+Ear length
WWwW —0.283 —0.448 —0.478 —0.578 —0.620 —0.537
MC 0.539 0.705* 0.604 0.579 0.443 0.626
LW 0.505 0.214 0.278 0.346 0.466 0.414
Cross area of internode
WwW —0.502 —0.713* —0.500 —0.661* —0.636 —0.533
MC 0.388 —0.032 —0.091 0.178 0.154 0.283
LW 0.553 0.402 0.425 0.518 0.489 0.435
*,** > Significant at 5 and 1% levels, respectively.
TRERBZNTZRIGHEL S Z EHRD &7z,

X252, RORBLAEEEAIICZ>BER,
BrKE EML, tRORESEM & F TR 1.
BWEE, HEOEEERI VI EBbhroTz, i
FEoOHE, EIE N BE2EZ2 TH, EROEMNA 9
Bt ArEBasNZroT, Sk, BEHE

BPERBLENS, HEOBEIZOWTHRHL 3.

2%

B XERBRORTICHIZD, BIEEVIEVE

THBAE TEEHE wHELKICERL 7, S.

NERE Yy NVF P s —F-HE -
BB 1973, KRBT BT 2T OEHEOEDR
FlhizowT, HIER 42: 539—546.

. OKEEHE 1968, AFBOBIR & HE O FHAEHREICRE

2 EBRERE, BEER A15: 1—175.
FRRRESRBIGEYME—PEE 1959. FERKS
I BRROEIR & 2O, BRE 34 465—470.

. /NEHEEZER - $3AR5F - FHIRHE 1966, ERMEOE

RicMET 2 E R S I ERIESICE T 2 %,
BRIk D 15: 55—91.

BERERE - iR 1981, AEREOERMEC X 38R
BrIEWCBET 20158, F 1%k BEOERKEFCL?
BIRBAIE & IR, HAEAD 50 : 357—364

NII-Electronic Library Service





