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Effects of Wind and Salt Water Exposure at Various Growth Stages
on Yield of Paddy Rice

Atsushi MaruyaMma, Kazuhiko OuBa and Yoshitaka KUroSE

(Kyushu National Agricultural Experiment Station, Nishigoshi, Kumamoto, 861-1192 Japan)

Abstract

Effects of wind and salt water exposure on yield of paddy rice were investigated by using a wind
tunnel and sprinkler. Rice plants were exposed to seventy-two different treatment combinations of
salt concentration, wind duration, cultivar (Hinohikari and Yumehikari) and growth stage. Photo-
synthesis on the day after treatment was decreased by wind and salt water exposure. Percentage
and weight of filled grain at harvesting, and consequently yield were also decreased by wind and salt
water exposure. Yield reduction in Hinohikari was more than Yumehikari due to a difference in
wind tolerance between the two cultivars. The amount of adhered salt on the rice plants grown
outdoors decreased after treatment due to rainfall, but the yield reduction was the same as cropping
under cover (no rainfall) after treatment.

The amount of adhered salt on the panicle after treatment was directly proportional to salt
concentration in the sprayed water. Using the proportional coefficient, relationships between the
amount of adhered salt on the panicle and relative yield of paddy rice were determined. Relative
yield of paddy rice decreased from 1.0 to 0.2 when treated at heading time and 8§-12 days after
heading as the amount of adhered salt increased from 0 to 6 mg per panicle. In the same way,
relative yield decreased from 1.0 to 0.7 when treated at 21-25 days after heading. These relation-
ships will be useful in predicting the yield of paddy rice affected by strong wind and salt from the sea
caused by typhoons.

Key words: Growth stage, Photosynthesis, Rice plant, Salty wind, Yield.
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Table 1
in experiments.

Summary of cultivar, sowing time, heading time, time of treatment and number of samples

Time of treatment

Number of samples (plant)

Ii}(p U Cultivar  Year Sowing  Heading (days after heading) Salt concentration (mg/cm?®)
0. time time (Treatment) Control

0 10 20 30 40 50
A-1 Hinohikari 1997 14, Apr. 15, Aug. 0 (No wind) 6* 6 4 4 4
A-2 Hinohikari 1997 14, Apr. 15, Aug. 0 (2h wind) 6)* 4 4 4 4
B-1 Hinohikari 1998 24, Apr. 20, Aug. 0 (4h wind) g® 5 5 5 5
B-2 Hinohikari 1998 24, Apr. 20, Aug. 11 (4h wind) 8)° 4 4 4 4
B-3 Hinohikari 1988 24, Apr. 20, Aug. 21 (4h wind) 8" 4 4 4 4
B-4 Hinohikari 1998 24, Apr. 20, Aug. 35 (4h wind) (8)® 4 4 4 4
C-1 Hinohikari 1988 22, May 3, Sep. 8 (4h wind) 6 6 6 6 6 6 6
C-2 Yumehikari 1988 22, May 10, Sep. 8 (4h wind) 6 6 6 6 6 6 6
D-1 Hinohikari 1999 13, Apr. 19, Aug. 0 (No wind) 12 (12)° 8 8 8 8 8
D-2 Hinohikari 1999 13, Apr. 19, Aug. 12 (No wind) (12)° (12)° 8 8 8 8 12
D-3 Hinohikari 1999 13, Apr. 19, Aug. 25 (No wind) (12)° (12)¢ 8 8 8 8 8
D-4 Hinohikari 1999 13, Apr. 19, Aug. 12 (No wind, Rain)  12¢ (12)¢ 8 8 8 8 12

Parenthesized samples a, b, c and d are same samples as control a, b, ¢ and d.
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Table 2 Effects of wind and salt water exposure on yield of paddy rice.

Yield (g/plant)

Expt Salt concentration (mg/cm?)
No. Control
0 10 20 30 40 50

A-1 38.1£2.4 38.1+2.4 36.2%1.7 24.5+£7.8 19.1£5.9
A2 38.11+2.4 34.6t2.6 30.2+1.2 25.7%£2.8 17.5£9.5
B-1 25.5£2.6 7.2t4.4 7.2%3.1 3.3+2.0 2.6t2.1
B-2 25.5+2.6 19.7+4.6 14.1+1.6 5.111.4 3.2+1.4
B-3 25.5£2.6 22.6£2.9 26.1E1.6 22.3£5.0 20.6£1.9
B-4 25.5+£2.6 12.1£8.2 18.1£7.3 19.7£8.8 26.6t4.1
C-1 24.5%£2.2 17.9%£2.7 16.65.2 11.6+1.8 8.6t2.7 8.3+1.1 4.0+1.2
C-2 21.5£2.3 21.4=1.0 20.5x2.6 15.2%2.1 11.9%t4.3 11.3£2.9 7.3£0.9
D-1 21.5+2.8 21.5£2.8 23.4+0.6 17.4%0.2 11.1£2.7 3.52.3 4.0T0.8
D-2 21.5£2.8 21.5£2.8 18.7£1.9 14.9£0.9 12.0%+0.1 4.0%0.7 0.4=0.0
D-3 21.5+2.8 21.5£2.8 20.4+1.2 15.62.8 17.8+0.8 13.7£0.9 17.5£2.4
D-4 24.7£2.5 24.7£2.5 19.6£1.5 18.1£2.2 13.8£0.4 6.91+1.9 4.1+2.2
Each value is the mean and standard deviation.
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X oeTokkEy>7) v L, A, B, CTiE 1#%T
L, D TR 4T ERINEBREREZHIE L 72 HAGE
IZEE 1.06 TITV, TRAZHIARRLE Lics 7L, &
DY 7Y v ST ISl LABEE L iEf T EE
DREIEICH W Iz v FIvidEERE W,

R LIRS TRER D S EREREIC 52 A A KIS
W, C-1&C2IcBVT, MHEFHOFFHF (10~12
) I RMEEXD S 1 BRE20 v 7 ) v oL, eanil
EEEE (LI-COR, LI-6400) =RV TEXILEDOHKE
BRI & B E 2 RIE L e, AIERFOF v v/ N—D
B, &IE29~30 C, TER30~33 C, HixEE 55~
70%, FEFHREE 16004mol/ (m?-s) (AL,
CO, R 350 ppm, + ¥ 7'FE 500 cm®/s IT#RH L7z,

B U 7oK O R L KRR OB E R & OBEfREM 5
fzob, C-1 & C2icBWVT, B L5k @K Ic&
BEXP S 1T 7Y v oL, M- IE - Zolsf
HEB L O, Wi EEE EEENTE L B
EROAER, - E- ZERMEREOREKCRL
IR DG EE 22Ot TETRlT 5 2 &ic kD iTH
1o FEHADSTRIS BISADE VA 720, BiEfIES N
fo B-1 oW HEIcBTERERE L1, 3561,
LR DN SR ORIEE(LE S 12, D2 & D4
D 50mg/cm’ X5, WEEH (F305%), 1 HE
G 25 B2, 2 A% (49 49 I5R912), 3 0% (W 74
B8 1kfEE 1 ko v 7Y v oL, ECIER

T, KEOBEFRART BT 2KREOEMNERNE
DIEETH L0110, B 9918 5 o@EEYH
(1999 £ 9 H 24 H) ofFikic, HE FEMSDH 25
km FHICAIET 3BT (JEREEEED OKH
HIFFIC B W KRR BB ARE Lo, BB T
BRI ENEMEICHE L2 THRMT, KEHE Tl Fice /
LAY, aALRY, TvEH )PREINTVS,
5 100~6000m @ 12 Hisic W TkREE 1 ¥4
SHEOAY YT ) v L, FREEFERICENSERAE
L7e

3. /% R

3.1 HRAENKEONRERICEZEE

HFEERIC BT BIKREOIE% Table 2 1IT/R7,

AT, A1 GREGS L) & A2 GBEH D) L bl
BESEVEENEDOHDT B ERADA SN, EREH
EOX T A-2 OILED IR - 72,

B T, B-1 (HfElc/uE) & B2 (LR 11 HE
IR THEESEV R ENEORD T AER RS S
Niz, F5iZ B-1 DIE DD PEAE T, 0mg/cm® Xic
BIBNEBEN &b, CONEOEDETICHER
MBI E->Thbhkbahksnwi b, B3 (HFEk 21 H
HICEE) & B-4 (HFE% 35 B E ) <, SR
HIZ X - T B-3 @ 30mg/cm?® X, B-4 ® Omg/cm’ X,
10mg/cm?* X, 20mg/cm?® KiZBWTENZTN 2HK, 2
TR 1HE 1 BROKFRPENR L, T Db I bDIXTHE
HEEINESE,r -7, Lirl, TNOORERL &,
BRENEC T TR EWNENRD L Tnisn T &in
5, B-3 & B-4 TREKMEE ORI HERV NS 5 - e

— 277 —



BEEEZ (J. Agric. Meteorol.) 56 (4), 2000

Table 3 Effects of wind and salt water exposure on yield component of paddy rice.

Expt No. Salt concentration Yield component
(treatment) (mg/cm’) NT-H NP NG PFG WFG Y
A-1 Control 30.0 27.5 68.7 85.8 23.7 38.1
(No wind) 10 30.5 26.3 72.8 82.7 23.2% 36.2
20 31.0 27.0 63.7 62.5% 22.7* 24 . 5%
30 30.3 25.8 70.0 48.6* 22 . 3%* 19.1**
A-2 0 30.4 26.3 69.8 83.8 23.2% 34.6%
(2h wind) 10 30.8 24.8* 69.1 76 .4%* 23.1 30.2%%*
20 29.0 25.0 74.1 60.6** 23.1% 25 . 7F**
30 29.5 22.0%* 78.5 43.8% 22.8% 17.5%
B-1 Control 24.9 21.0 61.5 84.1 2.2 25.5
(4h wind) 0 25.5 22.3 56.7 25.5%* 17.2%%* 7.2%%*
10 24.3 21.5 58.2 26.4%%* 18.3* 7. 2%x*
20 25.3 21.8 51.0** 13.7*%* 13.7%* 3.3k
30 27.5 22.0 57.9%* 9, 3wk 11.2%% 2.6%**

Difference between treatments and controls are significantly different at the 5% (*), 1% (**) and 0.1% (***)

levels as determined by #-test.

NT-H : Number of tillers at heading time, NP : Number of panicles, NG : Average number of grains on a panicle,
PFG : Perentage of filled grain (%), WFG : Average weight of 1000 filled grains (g), Y : Yield (g).
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Fig. 1. Effects of wind and salt water exposure on
photosynthesis and transpiration rate in flag leaf
of paddy rice.
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Fig. 2. Changes in the amount of adhered salt on
panicle (Sp), leaf (Sp) and tiller (St) of paddy
rice after treatment. Sp, Sy and St are
standardized by number of panicles (per 1
panicle), leaf area (per 100cm?) and number of
tillers (per 1 tiller).
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Fig. 3. Relationship between salt concentration in sprayed salt water
(C) and the amount of adhered salt on panicle (Sr, Sg) and tiller

'(SL) of paddy rice.

Sp, Sg and St are standardized by number of

panicles (per 1 panicle), number of grains (per 100 grains) and leaf

area (per 100 cm?).
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Fig. 4. Relationship between distance from the sea
and the amount of adhered salt on panicle (Sp,
Sc) of paddy rice observed at Yokoshima after
typhoon number 9918 passed. Sp and Sg are
standardized by number of panicles (per 1
panicle) and number of grains (per 100 grains).
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Fig. 5. Relationship between the amount of adhered salt on panicle
(Sp) and relative yield (Y/Y") of paddy rice.
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