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Fig. 1 Effect of minimum temperature stress on

winter wheat yield and its components
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Table 3 Critical threshold of spring low temperature disaster in different growth stages of winter wheat
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Table 4 Classification thresholds of different relative change rates of yield components of
winter wheat under low temperature stress in green-up stage
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Table 5 Grade indicator construction and validation of spring low temperature disaster process
based on minimum temperature in different growth stages of winter wheat
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Table 6 Critical threshold of spring low temperature disaster in different growth stages of winter wheat

KH W WA/ Y MK/ (C - b RAERMEEE/(C - b BAEBME/(C - b ZBEEK AUC T RE
0 [—432.0,0.0] [—144.0,—0.1] —72.0 1. 00 1. 00 %

iR 10 [—432.0,—144.0] [—288.0,—144.1] —216.1 0.47 0.73 K
30 [—432.0,—144.0] [—288.0,—144.1] —216.1 0. 50 0.75 K4

0 [—768.0,0.0] [—2.4,—0.1] —1.2 1. 00 1. 00 75
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52 B R

%35 %

KA T T T AL 30 Y0 U B 1 43 25 1 (E 43 A
—216.1,—66.0,—169.3 C « h fi1—93.8 C « h,
f i AUC 43518 0. 75.0. 72.,0. 87 F1 0. 83, ¥g hr 1k
AEX R 4T

H AN % 8 ™ 28 T UK H Sl R 7 AR R 4
QI PRSP R R 7 R N Y A N B A - N

AHXTAE AR GE A 10 %0) % Ry 1 4 2 S, i 26 7 7T
S 3 ARV A ) O3] B PR B RSORE X AR A R AN KT
7O FIR T 7000 FE A uf ) LN 1 B B 45 (AUC
J90.90), I #E H] —360. 0 C « h fE iR FH M I
G AR T F 43 25 B AE L 4 B ) A o 75 30 I K
HERARHT .

®7 ZMEREHREMEFEMNHEZFAREXNELERSLKHEE

Table 7 Classification thresholds of different relative change rates of yield components

of winter wheat under low temperature stress in green-up stage
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Table 8 Grade indicator construction and validation of spring low temperature disaster process

based on accumulated cooling in different growth stages of winter wheat
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Indicator Construction of Spring Low-temperature Disaster Affecting
Winter Wheat of Huang-Huai-Hai Based on Meta-analysis

Li Meixuan” Huo Zhiguo”” Kong Rui”®” Jiang Mengyuan”” Mi Qianchuan”?
Y (State Key Laboratory of Severe Weather , Chinese Academy of Meteorological Sciences, Beijing 100081)
? (Nanjing University of Information Science & Technology, Nanjing 210044)
9 (China University of Geosciences, Wuhan 430074)

Abstract

The low temperature disaster in spring is one of the main agro-meteorological disasters affecting the
yield and quality of winter wheat by affecting the development process and physiological function, resul-
ting in yield reduction. In order to clarify the quantitative relationship between spring low temperature
stress and winter wheat yield and its components in Huang-Huai-Hai Region, an indicator is constructed
based on yield reduction rate. Based on 1924 sets of experimental data and control data in 34 retrieved liter-
atures, effects of low temperature stress on wheat yield and its components at green-up stage, jointing
stage, booting stage and heading-flowering stage are analyzed by Meta-analysis. Using the minimum tem-
perature and accumulated cold of the process as identification factors, the critical thresholds of 0, 10% and
30% of yield reduction rate are determined by using the Youden’s Index to establish and verify the low
temperature disaster grade indicator. Results show that the yield and its components of winter wheat are
jointly affected by the intensity and duration of low temperature to different extent in different develop-
mental stages. The yield and all its components decrease significantly under low temperature stress, and
the sensitivity of panicle number per plant and grain number per panicle to low temperature stress is grea-
ter than that of thousand kernel weight. The low temperature disaster grade indicators are constructed ac-
cording to the yield reduction rate of (0,10% ], (10%.30% |, (30%,100% . Taking the minimum tem-
perature (unit; C) of the process as identification factor, ranges for low temperature disaster grade ( | .
II ., during the green-up stage are [—5.0,—2.0), [—8.5,—5.0), <<—38.5; during the jointing peri-
od, they are [—1.0,3.0),[—2.5,—1.0),<—2.5; during the booting stage, they are [1.1,5. 1),
[—3.0,1.1),<<—3.0. With the accumulated cold (unit; C « h) of the process as identification factor; In-
dicators during the green-up stage are [ —216. 1, —72.0),[ —360. 0, —216. 1),<C—360. 0; during the
jointing stage, they are [—41.0,—1.2),[—66.0,—41.0),<—66.0; during the booting stage, they are
[—101.6,—16.8),[ —169. 3, —101.6),< —169. 3; during the heading to flowering period, they are
[—38.5,—19.6),[—93.8,—38.5),<.—93.8. The accuracy of the indicator constructed with process ac-
cumulated cold volume is higher than that of process minimum temperature in all growth stages, indicating
that the identification factor (accumulated cold of the process) based on the comprehensive influence of low
temperature intensity and duration of the process could better characterize the severity of winter wheat suf-

fering from low temperature disaster.
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