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Key temperatures of corn and sunflower during cooling process in Hetao

irrigation district, Inner Mongolia

WANG Haimei' ", HOU Qiong', YUN Wenli', GAO Feixiang”, YANG Qinyu’
1 Inner Mongolia Meteorological Institute, Hohhot 010051, China

2 Linhe Meteorological Bureau of Bayannaoer, Inner Mongolia, Linhe 015000, China

Abstract: Based on the seedlings of corn and sunflower, we used the MSX-2F artificial frost box system to simulate the
natural frost cooling process, leaf temperature was obtained by the thermocouple probe, combined with the frostbite and
death statistics, we determined the temperature of super cooling point and freezing point of corn and sunflower, and
determined the frost critical temperature in Inner Mongolia Hetao irrigation district. The results of the study showed that .
(1) the temperature of corn be frozen to death is <-5°C |, the temperature of sunflower be frozen to death is <-6C; (2)
the super cooling point of corn concentrated in the range of —3.5—-5°%C, and the super cooling point of sunflower
concentrated in the range of —4.0—=5.59C ; (3) There was very significant positive correlation exited between the corn leaf
age, height and organization super cooling ability; there was very significant negative correlation exited between the corn
leaf age, height and the temperature of organization super cooling, and the significant negative correlation exited between
the corn leaf age, height and the temperature of freezing point. The analyses showed that the cold resistant ability of
sunflower was stronger than corn, and the bigger seedling, and the higher the height, the lower super cooling point and the

freezing point were, which showed that the stronger cold resistant ability was.
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Fig.1 The temperature setting of every cooling process simulation
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Table 1 The statistics of freezing injury situation

DL 5 (06 3L FEK Corn ] H %% Sunflower
Temperature FET-5/ % A/ % iR/ % TR/ % A3/ % FEAiR/ %
setting Death rate Frostbite rate Death injury rates Death rate Frostbite rate Death injury rates
-1 0 0 0 0 0 0
-2 0 0 0 0 0 0
-3 22.22 22.22 44.44 0 0 0
-4 12.50 45.83 58.33 7.69 30.77 38.46
-5 100 0 100 60 30 90
-6 100 0 100 100 0 100
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Table 2 The super cooling points and freezing points of corn and sunflower in different leaf ages

FK Comn [ H 2% Sunflower
A SEUKH, FURZ eIV EuREs 1N SEUKR FURLSi ]
i . : ; - . :
Super cooling Freezing Super cooling Super cooling Freezing Super cooling
Leaf age i K . Leaf age K K .
point point ability point point ability
LA<3 -3.79 -3.13 0.66 LA<3 -4.51 -3.34 1.16
3<LA<4 —-4.44 -3.53 0.91 3<LA=<4 -4.69 -3.50 1.19
4<LA -4.68 -3.71 1.01 4<LA -5.50 -3.70 1.80
F-¥J{E Mean -4.30 -3.46 0.86 F-24{H Mean -4.75 -3.46 1.29
x3 MR SESTRIRMEXXE
Table 3 The correlations among leaf age, height and super cooling points
HH & 2L Correlation EK Corn (N=34) 1a] H %% Sunflower (N=42)

% -3 ¥ H) 15 Leaf age-super cooling points
4% -25VK 1 Leaf age-freezing points

{7 BE -1 Y241 45, Height-super cooling points
1R - VK S Helght -freezing points
i%-2H 4L
m}ﬁ-éﬁéﬂd(’% €11 Height-super cooling ability

fiES1 Leaf age-super cooling ability
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