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Effect of meteorological factors on emergence of sugar
beet with different sowing dates in Heilongjiang Province

ZHAO Hong-liang'*, XIA Tian-shu', TAN He'*,ZHAO Hong-li*,
XU Xian-bin'*, YANG Ji* , WANG Ping'
(1 a Crop Tillage and Cultivation Institute ,b Information Center , Heilongjiang Academy of Agricultural Sciences ,
Harbin, Heilongjiang 150086 ,China;2 Teaching Center of Bin County ,Binxian, Heilongjiang 150400,China;

3 Sugar Beet Research Institute ,Chinese Academy of Agricultural Sciences , Harbin, Heilongjiang 150081 ,China)

Abstract: [Objective] The effect of meteorological factors on change of emergence of sugar beet during
sowing stage was studied to improve the cultivation of sugar beet in Heilongjiang Province. [Method) Tak-
ing sugar beet variety KWS3418 as experimental material, the relationship between environmental factors
and germination dates was analyzed by measuring the germination dates of sugar beet with different sowing
dates. [Result] From sowing dates to the beginning of the emergence, the relationship between accumulated
air temperature, average air temperature, average soil temperature and days to emergency was extremely
significantly difference, the relationship between accumulated soil temperature, soil water content,and days
to the beginning of emergency was significantly, while the relationship between average humidity and days
to the beginning of emergency was not significantly. Path analysis indicated that accumulated soil temperate

had the largest effect on days to the beginning of emergence,followed by accumulated air temperature and
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average air temperature. From seedling emergence to complete emergence, the relationships between all me-

teorological factors and days of emergency were significant except average humidity,and path analysis indi-

cated that accumulated soil temperature had the largest effect on days of emergence,followed by accumula-

ted air temperature and average soil temperature. [ Conclusion) Accumulated air temperate, accumulated

soil temperature,average air temperature and average soil temperature could affect seedling emergence sig-

nificantly,and the sowing dates could be harmonized according to those environmental factors in actual pro-

duction.

Key words: sugar beet; meteorological factors; correlation analysis; path analysis; sowing date; Hei-

longjiang Province
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Table 1 Effect of sowing dates on days to seedling emergence of sugar beet
T i 58 A T 4R I R] /d i 52 U E] /d
Ab g R Date of Date of seedling Days from Days of seedling HER/ %
Treatment Sowing date seedling complete sowing to seedling complete Emergence rate
emergence emergence emergence emergence

1 04-05 04-28 05-10 24 12 98

il 04-10 04-30 05-12 21 12 94

1 04-15 05-02 05-12 18 10 94

v 04-20 05-03 05-13 14 10 86

\4 04-25 05-06 05-15 12 9 60

2 HEXEMEZEHEARPORERFEHEFBRNEINTREE
Table 2 Variation of meteorological factors and days to emergence from sowing to the beginning of emergence

AbFH Treatment x1/C x5/ C x5/ % x,/C x5/C x6/ % v/d
I 149. 54 6.23 60.73 147.01 6.13 30.12 24.00
Il 148. 29 7.35 58. 87 146. 55 6.93 31. 39 21.00
1l 147. 32 8.18 58. 25 145.19 8.07 32. 44 18. 00
I 120. 84 8.63 61.87 117.67 8.41 33.76 14. 00
VvV 117. 29 9.77 50. 76 116. 15 9.68 32. 84 12.00
SEH{E Average 136. 66 8.03 58. 10 134.51 7.84 32.11 17. 80
R 2 Standard deviation 16.13 1. 34 4. 35 16. 09 1.37 1.40 4.92
25 R 11. 80 16.62 7.48 11. 96 17. 48 4. 36 27. 64

Coefficient of variation
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Table 3 Correlation analysis on environmental factors and days to the beginning of emergence

W R T
Environmental factors o xz x o s 6 Y
x 1. 00
s —0.85* 1. 00
x3 0.45 —0.68 1. 00
Xy 1.00*~ —0.83* 0.41 1. 00
x5 —0.85" 1.00** —0.69 —0.83* 1. 00
X6 —0.78 0.85"% —0. 20 —0.79 0.84" 1. 00
y 0.92"* —0.98* " 0. 55 0.91" —0.98" —0.91" 1. 00

T FOR B (P<C0.05) 5 « « . TR i M E(P<0.01), % 6 A,
Note: * Means significant difference (P<C0.05); * * Means extremely significant difference (P<Z0.01). The same for table 6.
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Table 4 Path coefficient of environmental factors and days to the beginning of emergence for sugar beet

S HEEN [a] 224E A Indirect effect
Factor Direct effect 1 - T
x —2.75 0.73 2.94
x2 —0. 86 2.32 —2.45
Xy 2.94 —2.75 0.72
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Variation of environmental factors and days to seedling complete emergence from the

beginning of emergence to seedling complete emergence

R /T 2/C 23/ % 20/ 2'5/%C <o/ % y'/d

I 114. 39 10.01 60. 93 112.21 9.51 32.14 12. 00

11 118.03 10. 09 60. 67 115.09 9.62 31.96 12. 00

1 101. 27 10.13 60.17 100. 16 9.71 31.82 10. 00

I\ 104. 33 10. 43 62.81 102. 00 9.92 31.81 10. 00

v 106. 92 10. 69 63.63 104. 02 10.11 31.79 9. 00

I Average 108. 99 10. 27 61. 64 106. 70 9.77 31. 90 10. 60
FrifE 22 Standard deviation 7.01 0.28 1.49 6.57 0.24 0.15 1. 34
A SE AR Vo 6.43 2.76 2.42 6.16 2.46 0. 46 12. 66

Coefficient of variation
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Table 6 Correlation analysis on environmental factors and days to seedling complete emergence of sugar beet

WHEH T v v v v '

Environmental factor L e i L o Lo Y

' 1.00

z'y —0.45 1. 00

z's —0.26 0.94" " 1. 00

x'y 1,00~ —0.52 —0. 34 1.00

x —0.55 0.99" * 0.88% —0.62 1.00

z's 0.75 —0.73 —0.49 0.79 —0.82" 1.00

' 0.82* —0.85" —0.67 0.86" —0.91" 0. 88" 1.00

7T ERRETFSHRXHBEZAHENERRY

Table 7 Path coefficient of environmental factors and days to seedling complete emergence of sugar beet

T W E [ 2 /5 Indirect effect

Factor Direct effect 2 xy z's
'y 9.34 —9.41 0. 89
2y —9.45 9. 30 1.01
2’5 —1.63 —5.12 5.85
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