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Effect of Different Wind-break Net on
Reducing Damage of Cold Sea Wind

Seong Phil Lee*, Sang Gyeong Kim*, Gwang Suk Lee*,
Dae Womg Choi* and Chil Yong Kim**

ABSTRACT : The reducing effect of wind injury was investigated using several wind-break nets in Youngdeok
province where cold-wind damage is often occurred during rice growing season.

The white-head damage of rice have been often occurred by typhoon during the period between August 15 to
September 10 in the cold wind area of the eastern coastal during the last 11 years (1979-1989) . This may suggest
that the critical period for heading will be by August 15 in the regions.

High evaporation coefficient, more than 250 due to typhoon passage over the regions resulted high injury of
white head. Generally, the wind injury have been caused by warm and dry westerlies through Féhn apperance in
Taebaeg mountains and by cool-humid wind which blows from coast to inland. The frequency of occurrence of
the two types of typhoons were 25, 20%, respectively during rice cultivation.

The instalation of wind-break net significantly reduced the wind blowing speed, depending on the net mesher
with the higher effect in dence net. The distances between the net and cropping area also affect the wind speed :
239% reduction at 1m distance, 349 at 10m and 289 at 20m, respectively, The reducing effect was also observed
even at 10 times height of the wind-break net.

The instalation of wind-break net gave several effects on climate factor, showing that temperature increased
by 0.8°C (maximum), (.7C (minimum), §.6°C (average) . water temperatures increased by 0.5°C {(maximum), 0.
6°C {minimum), 0.5°C (average) : soil temperature increased 0.4°C .

The earlier heading and increasing growth rate, use of light, culm length, panicle number per hill, spikelet
number per panicle, fertility and 1. 000 grain weight were observed in the fields with the wind-break nets resulting
in 10-15% increase in rice yield using 0.5x0.5cm nets,

The increasing seedlings per hill gave higher grain vield by 13% in the cold wind damage regions of eastern
coastals, and the wind-break was more significant in the field without the wind-break net.

Wind injury of rice plant in the cold wind regions of eastern coastals in korea could be reduced by selection of

tolerant varieties to wind injury, adjustment of transplanting time, and establishment of wind-break nets.
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Table 1. Frequency of rice white head damage in eastern coastal area(1979-1989) .

Gale Wind Humidity Time of Degree of Damage
Date velocity gale white head area
name (m/sec) (%) occurrence damage (ha)
Aug.18, 1979 IRVING 8.5 50 Night High 16,102
Sept. 4, 1981 AGNES 4.0 67 Day Low -
Aug.28, 1982 ELLIS 4.0 56 Day Low 322
Aug.14, 1983 FORRES 7.5 65 Day Low -
Aug 22, 1984 HOLLY 6.5 60 Day Low -
Aug .28, 1986 VERA 13.0 54 Night High 9,620
Aug .30, 1987 DINAH 15.0 73 Day Low -
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Fig.1. Frequency of gale between inland and eastern coastal area(1954-1989) .
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Table 2. Effect of distance from wind-break net on
reducing wind velocity (1986-1987) .
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Table 3, Effect of distance according to the net
meshes of wind-break net on reducing wind

velocity (1988-1989) .

Reducing % of wind-
break velocity distance Mean
from wind-break net

Mesh size of
wind-break net

Distance from Im  10m  20m
Item Control _wind-break net Mean Control 0 0 0 0
Im 10m 20m 3x3cm 14.7 24.8 234 21.0
Wind velocity 3.3 41 35 3.8 2.8 1x1lcm 9.2 27.8 22.3 23.1
(m/sec) 0.5x0.5cm 20,6 33.7 26.7 27.0
Index (%) 100 77 66 72 72 0.25x0.25¢cm 297 33.3 29.3 30.8
Table 4. Effect of wind-break net on rasing air, water and soil temperature (1986-1987).
Air temp. (C) Water temp. (C) Soil
Treatment temp.
Max. Mini. Ave. Max. Mini ., Ave. (CH
Control 32.2 18.9 26.2 28.6 20, .6 24.0 23.0
Wind-break net 33.0 19.6 26.8 29.1 21.2 24.5 23.4
Difference +0.8 +0.7 +0.6 +0.5 +0.6 +0.5 +0.4
Table 5. Effect of different mesh sizes of wind-break net on air, water and soil temperature(1988-1989) .
. Mesh size of Air temp, (C) Water temp . ('C) Soil
temp
wind-break net Maxi. Mini. Ave. Maxi, Mini, Ave. (¢
Control 32.2 18.9 25.5 28.6 20.4 23.9 22.8
3x3cm +0.4 +0.4 +0.4 +0.3 +0.4 +0.4 +0.2
Ixlcm +0.5 +0.3 +0.5 +0.4 +0.7 +0.5 +0.3
0.5%0.5cm +0.7 +0.4 +90.6 +0.5 +0.7 +0.5 +0.4
0.25x0.25cm +0.7 +0.3 +0.8 , +0.7 +0.7 +0.7 +0.5
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Table 6. Effect of the installation of wind-break net on crop growth rate and solar efficiency in farm paddy
field (1986-1987) .

No . of 20DBH*to Heading date  Heading date to 20DAH** 20DBH to 20DAH
Treatment seedlings
hill CGR ffS' o.lar CGR ffS' O.Iar COR ffS' O_Iar
per hi (g/m?/day) efficiency efficiency (g/m?/day efficiency
/m/ %) (g/mday) (%) Ve
2 16.1 1.5 23.5 1.9 20.6 1.7
Control 4 20.8 1.3 26.0 2.1 23.8 1.8
6 19.7 1.2 24.2 1.6 20.1 1.4
Mean 18.9 1.3 24.6 1.9 21.5 1.6
2 18.6 2.0 27.6 2.5 25.6 2.2
Wind-break 4 20.4 1.7 31.5 2.5 24.9 1.9
net 6 20.0 1.7 31.3 2.5 26.1 2.1
Mean 19.7 1.8 30.1 2.5 25.5 2.1
LSD at 5% Treatment 0.42 0.96 1.17 (.50 0.23 0.17
between Seedling no. 0.20 0.11 0.82 NS 0.20 0.13
Interation 0.46 0.15 1.44 (.56 0.31 0.21

* DBH : Days before heading
** DAH : Days after heading

Table 7. Effect of different mesh sizes of wind-break net on crop growth rate and solar efficiency in rice plant
(1988-1989) .

20DBH to Heading date  Heading date to 20DAH 20DBH to 20DAH
Mesh size of
wind-break net CGR effistgleexllrcy CGR effisc(i):aiiy CGR effisc?leircy
- * * m*/d
(g/m*/day) (%) (g/m*/day) (%) (g/m*/day) (%)
Control 17.9ns 1.4ns 17.6ns 1.6b* 17.8b 1.5b
3x3cm 19.5 1.7 22.1 2.2a 20.5ab 1.7ab
1xlcm 18.5 1.5 20.2 2.0ab 19.9ab 1.7ab
0.5x0.5cm 19.1 1.5 21.1 2.0ab 20.3ab 1.7ab
0.25%x0.25cm 20.2 1.6 22.5 2.1a 21.7a 1.8a

! - Same characters within a column are not significantly different at 5% level by DMRT,.
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Table 8. Rice growth and grain yield as affected by the installation of wind-break net in farm paddy field

{1986-1987) .

No.of Heading Culm Panicles Spikelets Filled 1, 000
Treatment seedlings length per hill per grain grain
per hill date panicle ratio weight
(cm) (No.) (No.) (%) (g)
2 Aug .24 76.7 1.1 36 31.0 21.8
Control 4 Aug .22 77.6 14.4 74 80.0 21.9
6 Aug.21 76.6 15.3 65 82.3 21.4
Mean Aug.22 77.0 13.6 75 81.1 21.7
2 Aug.22 79.7 11.1 90 83.2 22.3
Wind-break 4 Aug.20 79.5 14.4 78 87.3 22.1
net 6 Aug.19 78.2 16.3 73 88.1 22.1
Mean Aug.20 79.1 13.9 80 86.2 22.2
Treatment 0.27 1.12 NS NS 3.25 0.42
LSD at 5% Seedling no. 0.44 0.97 0.73 4.24 2.41 NS
between Interaction 0.51 1.52 0.96 7.04 4,08 0.50

Table 9. Rice growth and grain yield as affected by different mesh sizes of wind-hreak net(1988-1989) .

Culm Panicles Spikelets Filled 1, 000
Size of Heading lenght per hill per grain grain
wind-break net date panicle ratio weight
{cm) (No.) (No.) (%) (g)

Control Aug.20a’ 75.7b 12.9¢ 73ns 91.5ns 20.9b
3x3cm Aug.19b 77.0ab 13.6ab 72 91.8 21.0ab
1xlcm Aug.19b 77.3a 13.4b 74 92.1 21.2a
0.5x0.5¢cm Aug.19b 77.3a 13.6ab 73 92.6 21.0ab
(.25%0.25cm Aug.19b 78.3a 14.0a 72 92.1 21.2a
* : Same characters within a column are not significantly different at 5% level by DMRT.

o] PR BEREZEES oW £FRM 2 £ 94 B

Bigel Ee] GE o GERUE 29 EPRE  gsoob o 207 A0 107

= . o rm—

o Hetd BHRAME HEREZL s £Fo B §4<)O~ %

HEESIZE 1~2H fRés gl BE, RERK, R <300k

ERLH, BRE Y THE #Eshl gmsdc £, |
s, WipRmEe) gl BRel 45 Y mp 3

AL wel & ol FifbEel A7 o %ol sy =10

HEE AA Al A% HUME @A sv xR

Control 3x3 1x1 0.5%X0.5 0.25X0.25

o} REEEE ol Ao} ol4¥ B/EEE HA
+ Aol BREX Y FNES M kd FFEAcE
S S ol elgt w4 = BESERCT B2
BHE RERC EEHEERCT A1 oMyt we #
A RTEe] 4ol ERSojof & Aelrh

o}h g BREE

PiAKE MEF KES REY BRe 12X 29 2
on PR MBECl TL45 PRAES ise
o #E Sige] 72, AZ 0.5%x0.5cem7 A &
#£7F Fohow 10% Bl EHEZF gl

PTAAM REFE] 92 RETES BRESHE
o WEE W/ES £Re ¥ 35 ZAoH, R

Mesh size of the net(m)
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Table 10, Distribution of injured grain by discolouration degree by the installation of wind-break net at farm
paddy field (1986-1987) .

No.of Percentage of injured grains by degree of grain discolouration
Treatment seedlings

per hill 0 1 2 3 4 5 6 7 8 9
2 26.4 15.6 10.5 9.7 9.5 7.2 6.3 4.9 4.7 5.0
Control 4 22.0 16.9 11.8 11.4 12.0 8.0 5.9 4.8 4.1 3.2
6 32.5 12.6 8.1 9.1 9.7 7.3 6.3 6.2 4.4 4.0
N 2 33.7 12.8 8.5 9.6 8.7 6.1 5.4 5.5 4.6 5.4
“m‘:‘:zreal‘ 1 4.7 111 97 9.0 59 50 51 4.0 3.3 2.2
6 43.9 10.8 10.3 7.6 5.6 5.7 4.8 4.3 3.5 3.8

Table 11. Correlation between discolouration degree and ripening as affected by the installation of wind-break
net (1986-1987) .

No. of Spikelet ripening ratio to discolouration Correlation

Treatment  seedlings fficient
per hill 0 1 2 3 4 5 6 7 g8 9  coctaen

2 96.9 92,5 90.5 82.4 78.9 746 69.5 61.7 350.6 31.3 -0.961**

Control 4 96.7 90.8 84.9 80.5 76.9 7.9 65.8 358.0 41.2 28.2 -0.968*
6 97.2 92.7 85.9 82.7 80.0 756 68.6 64.7 52.2 36.0 -0.964"*

Wind-break 2 96.7 9%.0 93‘(3 90.§ 8.0 79.3 Zl,6 67.2 56.6 37.6 70.947::

net 4 99.1 97.4 94.7 90.7 87.1 B81.3 T4.1 68.8 62.0 36.4 -0.938
6 9871 9.3 93.2 92.3 8.8 831 76.3 71.5 61.9 47.9 -0.955**

** . Significant at 1% level.
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Table 12. Correlation between discolouration degree and 1, 000 grain weight as affected by the installation of
wind-break net (1986-1987) .

Number of 1, 000 grain weight in different discolouration degree

. Correlation
Item seedlings fficient
per hill 0 1 2 3 4 5 6 7 8 g  coethae

2 2.7 26.3 25.9 25.6 24.8 24.2 22.9 21.9 21.3 19.6  -0.978%*
Control 4 27.0 25.9 24.8 244 240 235 23.0 22.4 21.5 20.0  -0.984"*
6 2.5 261 255 24.1 235 23.1 229 22.2 211 20.2  -0.989**
Wind_break 2 276 26.9 26.3 25.7 24.9 246 23.4 22.6 22.0 20.8  -0.995"*
‘“n’etrea 4 27.4 26.8 26.4 257 25.2 24.7 24.3 923.3 922.3 20.9  -0.982**
8 273 26.8 26.1, 25.8 25.5 24.8 24.2 232 22.3 21.5  -0.986**

** o Significant at 1 2 level.
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Table 13. Effect of wind-break net on occurrence of dead leaves (1986-1987) .

No.of Leaf length{cm) Leaf weight 9% of

Treatment seedlir}gs Ist leaf 9% of 2nd . leaf 94 of (g/hill) dead
per hill from top dead from top dead )

Total Dead leaves Total Dead leaves Fresh Dead leaves

2 23.2 3.9 17.0 31.3 4.2 13.2 11.4 2.6 22.0

Control 4 21.5 3.6 16.7 28.3 4.1 14.6 10.8 2.6 24.1
6 20.7 3.2 15.3 27.7 3.9 14.2 10.8 2.6 23.7

Mean 21.8 3.6 16.4 29.1 4.1 14.0 11.0 2.6 23.5

2 25.3 2.3 9.2 31.8 2.6 8.1 12.1 1.7 14.0

Wind-break 4 225 2.6 1.5 293 3.3 1.1 1.9 2.2 18.5
net 6 21.1 3.5 16.4 28.5 3.7 13.1 10.7 2.6 24.3
Mean 23.0 2.8 12.4 29.9 3.2 10.8 11.6 2.2 18.9

LSD 5% at Treatment NS 0.64 NS NS NS NS NS NS NS
between Seedling no. NS NS NS 1.76 NS NS NS NS NS
Interaction NS NS 6.90 2.67 NS NS NS NS NS

Table 14, Effect of the installation of wind-break net on rice quality in farm paddy field (1986-1987) .

No.of Perfect Irregular Green Opaque Broken

Teatment seedlings kernel kernel kernel kernel kernel
per hill (%) (% (%) (%) (%)
2 74.5 5.6 14.2 3.4 1.5
Control 4 79.9 4.5 10.4 3.7 1.5
6 82.4 3.4 9.5 3.3 1.3
Mean 78.9 4.5 11.4 3.5 1.4
2 78.6 3.7 13.2 3.2 1.3
Wind-break 4 84.1 2.7 9.4 2.5 1.3
net 6 85.2 2.3 8.7 2.4 1.5
Mean 82.7 2.9 10.4 2.1 1.4
LSD at 5% Treatment NS NS NS NS NS
between Seedling no, 2.08 1.38 1.77 NS NS
Isteraction 4.40 2.57 5.35 NS NS
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