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Abstract

BACKGROUND: It is known that impacts of climate
change on damage occurrence by insect pests and diseases
are increasing. The negative effects of climate change on
production will threaten our food security. It is needed that
on the basis of analysis of the impacts, proper strategies in
response to climate change are developed.

METHODS AND RESULTS: The objective of this paper is
to estimate impacts of climate change on rice damage
occurrence by insect pests and diseases, using the panal
model which analyzes both cross-section data and time
series data. The result of an analysis on impacts of climate
change on rice damage occurrence by pest insect and
disease showed that the damage occurrence by Rice leaf
roller and Rice water weevil increased if temperature
increased, and damage occurrence by Stripe, Sheath blight,
and Leaf Blast increased if precipitation(or amount of
sunshine) increased(or decreased).

CONCLUSION: Adaptation strategies, supplying weather
forecasting information by region, developing systematical
strategies for prevention of damage occurrence by pest
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insect and disease, analyzing the factors of damage
occurrence by unexpected pest insect and disease,
enforcing international cooperation for prevention of
damage occurrence are needed to minimize the impacts of
damage occurrence on rice production.
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Table 1. Damaged area of rice paddy fields by leaf blast, sheath blight , stripe viruse, rice leaf roller, and rice water

weevil in Korea during 1991-2011

LB SB STR RLR RWW TEC H’I;FEB LTD]UN RJUN | SJUL |RI30JUL
(ha) (ha) (ha) (ha) (C©) | (€©) | (mm) | (h/m) | (a day)

M 4,817 37,521 - 10,377 | 14,534 11.0 55 17.7 169.0 132.8 44

cG SD 5,041 23,061 - 10,277 | 13,146 6.2 1.7 0.9 97.1 344 2.1
M 3,556 12,815 - 3,623 4,337 11.0 5.6 16.6 165.6 138.8 4.0

W SD 2,517 5,053 - 3,796 2,591 6.2 1.7 0.9 128.1 37.1 2.0
M 2,788 17,799 - 5,568 6,282 11.0 6.6 18.0 172.6 143.5 34

B SD 2,385 12,031 - 5,050 3,845 6.2 1.8 0.9 140.7 47.6 21
M 6,333 49,398 - 15,553 12,493 11.0 7.0 17.7 193.7 145.9 34

N SD 4,996 24,406 - 14,335 9,750 6.2 1.8 0.8 127.0 494 2.0
B M 5458 31,268 5,498 6,178 5,966 11.0 74 18.0 148.7 131.5 3.6
SD 5470 14,956 3,127 4,145 3,907 6.2 1.7 0.8 88.1 43.0 21

IN M 9,029 54,354 6,869 20,893 10,822 11.0 8.3 18.5 157.8 137.2 34
SD 7,891 28911 4,810 16,743 6,433 6.2 1.9 0.7 75.2 47.8 1.6

M 11,491 47,241 1,079 14,764 | 20,806 11.0 8.9 18.6 136.6 146.1 24

KB SD 5,680 17,535 755 11,421 12,077 6.2 1.7 1.0 82.9 49.6 22
M 7,132 35,818 2,260 15,233 15,052 11.0 10.3 18.1 164.5 160.6 37

KN SD 5,585 14,460 1,397 7,560 11,689 6.2 1.5 0.7 50.9 52.7 24
T M 6,326 35,777 3,980 11,524 11,282 22 7.5 17.9 151.9 142 35

SD 5,778 23,180 3,739 11,504 10,158 6.1 23 1 72.7 455 21

The period of STR and RJUN: 2004-201.
LB, Leaf Blast; SB, Sheath blight; STR, Stripe; RLR, Rice leaf roller; RWW, Rice water weevil;
HTFEB, Highest temp of Feb; LTJUN, Lowest temp of June; RJUN, Precipitation of June; SJUL, Sunshine of July; RI30JUL,
Days of Torrential rain of July.
M, average; SD, The standard deviation.
Source: Rural development administration, Meteorological Agency
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Table 2. The result of factor analysis of rice damage occurrence by pest insect and disease

B2 ol 2 wakEna T 4+ Yok
Sk SEse gE 62

FrE A

Leaf Blast Sheath blight Stripe Rice leaf Rice water
roller weevil
Constant 11,024.700*** 70,657.700*** 41.154 -20,822.900 3,473.820
(6.153) (8.851) (0.045) (-1.376) (1.448)
Area(-1) 0.244%* 0.527*** 0.544*** 0.238*** 0.709***
(3.228) (9.984) (5.122) (3:299) (14.132)
Tec -359.408*** -1889.400*** -15.934** -438.672*** -256.995%**
(-5.173) (-8.551) (-2.394) (-3.023) (-2.982)
. 750.167***
Highest temp of Feb. - - - - (3.249)
2195.690**
Lowest temp of June - - - (2.498) )
N 16.429**
Precipitation of June - - (2.810) - -
. -83.327***
Sunshine of July - (-2.787) - - -
Days of Torrential 475.469**
rain of July (2.188) ) ) 0.11 0.57
Adj-R2 0.19 0.62 0.60 0.11 0.57
Chi_sq 37.42 164.32 52.64 168(1991-"11) 168(1991-'11)
Samples 168(1991-'11) 168(1991-"11) 30(1998-"11) 168(1991-'11) 30(1998-'11)

***Significant at 1%; **significant at 5%; *significant at 10%.

(') denotes t-value.

Table 3. Variable elasticity of factor analysis of rice damage occurrence by pest insect and disease

Leaf Blast Sheath blight Stripe Rice leaf roller Rif/se;/:fl?lter
Area(-1) 0.254 0.544 0.544 0.248 0.732
Tec -1.250 -1.162 -0.114 -0.837 -0.501
Highest temp of Feb. - - - - 0.496
Lowest temp of June - - - 3.409 -
Precipitation of June - - 0.627 - -
Sunshine of July - -0.331 - - -
2?r}iso?f]1"flc;rrential 0267 ) ; ) )

Elasticity was calculated by dividing average

of each variable by area and then

multiplying by each coefficient
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