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Loss estimation model of high temperature damage
to early rice in Jiangxi Province
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(1. Meteorological Research Institute of Jiangxi Province, Nanchang 330096, China;

2. Agricultural Meteorological Center of Jiangxi, Nanchang 330096, China)

Abstract Due to the lack of quantitative assessment techniques for the yield loss of early rice caused by high
temperature damage in Jiangxi Province, a loss estimation model of high temperature damage to early rice was
developed and verified by using principal component regression method. The results showed that: The process of high
temperature damage to early rice in Jiangxi Province was divided into two types, namely, relative high temperature
stress and mixed high temperature stress; Among the influence factors of high temperature damage to early rice, the
accumulated hot damage temperature, maximum temperature and hot damage days were equally important. When
single or multiple factors were obviously high, the hot damage wouldbe aggravated. The verification results of the
model established showed the average relative error between actual and simulated yield was 2.4% . During the stage
sowing test, the differences between actual reduction rate and estimation yield loss of three sowing periods under high
temperature stress were 2.4%, 0.7% and 3. 6% , respectively. In conclusion, the simulation results by the new
model constructed in this study were objective, and the model could be used to simulate and predict the yield loss of
early rice in the year of high temperature damage.

Keywords early rice; high temperature damage; estimation model of yield loss; principal component regression
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Fig. 2 Daily maximum temperature variation of representative samples about relative

high temperature stress (a) and mixed high temperature stress (b)
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Table 1 Statistical results of loss rate and main impact factors about high
temperature damage of representative samples
fRFHEA
Representative sample X/ d X/ Xod Y/
Tt £ 1988 4F 42.4 40. 8 15 28.5
ZEYR 1988 4F 35.3 39.5 15 26.4
AT 1988 4F 23.2 38.7 12 20. 6
J7F 2010 4 22.4 37.5 14 11.2
Z2 Ml 2006 4F 6.7 36. 2 13 9.1
THB 2003 4F 10.1 37.2 12 8.8

TE: X0 X X 3 AR R A o PR T e R P i T B L R e R R A B Y R

Note: X; is accumulated hot damage temperature. X is maximum temperature of the process. Xj is

days of heat damage and Y is loss rate. The same below.
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Table 2 Statistical results of loss rate and main impact

factors about high temperature damage of all samples

it ik X,/

Sutisies (C oy Xojd Y%
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Table 3 Correlation coefficient matrix among impact factors

5 A
X] XZ Xi
Impact factor
X] 1
X 0. 81 ** 1
X 0. 90 *x* 0. 64 % 1

e o L6 0. 01 KFAHE,

Note: ** indicates the significant difference at 0. 01 level.
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Table 4 Results of principal component analysis
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Fig. 3 Comparison between the simulated and actual yield
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Table 5 Test results of sowing experiment by stages
$5 0 SRR
Sowing period XD X/ X Yo/ % Actual reduction rate
5 2 3] Second 17.8 37.6 10 13.1 15.5
5% 3 % Fh Third 28.1 37.9 14 17.6 18.3
% 4 #&] Fourth 28.1 37.9 14 17.6 14.0

T SEPRI ™ AR = G 1 BRI ik — & BRI 0D /45 1 BRI LA 1 RRRR L AE 7 i 576 g/m?

Note: Actual reduction rate = (yield of first sowing period-yield of each sowing period)/yield of first sowing

period, the yield of first sowing period is 576 g/m?.
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