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Abstract: By using the observation data from maize field observation stations during 1981 — 2005 in Hei-
longjiang Province, and cluster analysis and typical year analysis methods, this paper studied the lowest
temperature limit index of maize field sowing. At the same time, the index was verified with the 2006 —
2018 observation data and the experiment data from the field sowing by stage. The results showed that the
ground temperature is the main factor for the maize sowing, and the daily average ground temperature (10
cm) can be used as an indicator of the minimum temperature limit. The lowest threshold temperature index
of the daily ground temperature (10 cm) is 6. 0'C, at which the maize cannot be sown. The lowest thresh-
old temperature index of the daily average ground temperature (10 cm) is from 6.0C to 8. 0C, at which
the maize can be sown, but there is a small number of maize suffering from low temperature disasters. The

lowest threshold temperature index of the daily average ground temperature (10 cm) is 8. 0'C, at which
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the maize can be sown safely.
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Fig. 1 Study area and distribution

of study stations
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Table 1 Cluster center analysis results in corn
planting of the lowest average daily ground

temperature at 10 cm depth and planting density
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Table 2 Corn densities at agrometeorological
observation station with the ground temperature
less than 6. 0°C at 10 cm depth underground
from sowing to seedling stage in 1981 —2005
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Table 3 Average daily ground temperature at 10 cm depth underground from
sowing to seedling stage in Wuchang in May 2005 (unit; C)
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Table 4 Same as Table 2, but for the ground temperature
from 6. 0C to 6.5C at 10 cm depth underground
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Table S Same as Table 2, but for the ground temperature

from 6.5C to 8.0C at 10 cm depth underground

oAb 2 w5 AR
w4 ARy ] 10 em H -1y He A/ TT
R R /ME/ C «hm 2
2k 1994 7.3 0.0
23K 2003 7.2 0.0
= 1986 7.0 0.2
M 1987 7.4 —0.2
M 1988 7.0 —0.4
S92 1993 7.8 —0.5
M 1994 6.8 —0.5
(NS 1997 7.4 —0.7
M 2003 7.0 —0.9
| 1981 7.6 0.4
E7pil 1986 7.3 —0.2
E7p 1994 6.7 —0.6
Epil] 1996 6.8 —1.2
i F) 1997 7.2 —1.2
) F 1999 7.4 —1.4
En 2003 7.9 —1.7
5k 1992 7.9 0.4
J7iE 1993 7.4 0.0
J7iE 2003 6.6 —1.7
=g 2004 7.7 —0.5
W R 1994 7.3 —0.2
R 1995 7.6 —0.2
5% 1986 7.0 0.0
1% 1987 7.7 —0.4
£ 1995 7.9 —0.7
F W 2003 7.6 —0.7
L 1986 7.6 0.2
Je L 1995 7.9 0.0
Je it 1996 6.9 —0.3
AT 2004 7.6 —1.1
i 1992 7.1 0.8
il 1993 6.7 0.6
s 1994 7.3 0.6
i 1995 7.5 0.4
ks 1996 7.3 0.1
5 2003 7.3 0.1
T 1983 7.3 0.4
LH 1995 6.7 —0.2
HE 1996 7.9 —0.4
HE 1999 7.6 —0.6
o 2004 7.1 —0.8
YR 1991 6.7 0.0
R 1992 7.6 0.0
B 2004 7.6 0.0

1 6. 5~8. 0°C i}, Pl 1 38 52 I 9 vl BE M b
30%.,
H 2 6 nf UL, 4% Fh 2 O WA 10 em e fik H F

P bl 7E8. 0~8. 2°C i, BRI ) 3 FEA 5 I 4F &
KOV 359 %% B BEARFET- . UL AT WA T & J5 10 em
AR H iR 7 8. 0~8. 2 CH, E K Fh Tk 1 2
IR E

SEE FIRA T A AL AN 2 R A 10 em B
K H 4 R 7E 6. 0~6.5C 6. 5~8. 0'CHf, K
Tt 58 43 18 52 9 B AR S BB AT 0 Dy — 2L |
50 MEEARHA 14 MHEARTKREE L T4FEMK 0.5 7
Bk hm™" DL b, A7 28% . D452 BEAK Fh 2= 7 30 fa]
10 cm F I H - 247 b 3 K] 43 S5 AR B2 5 BR 48 b o\l
YN =G —2 10 em HBIRAK T 6. 0 CHf, K Fh
Tl SZ ARV E LR JE 10020558 % 10 cm M
TRAE 6. 0~8. 0 CHE, F KRB F 18 Z AR R ¥ 3 %
& 2800555 =9 10 em MR AE 8. 0 C LA L, F K Fh
Tl Z GRS FERMRE 00,

2.3 fEiReR

2.3.1 R\ERAHRER

R 2006—2018 4F ARk U5 W B kL X BT 2
FEARHEATIAE . & 7 I T 20062018 440
G ol B R 10 em Fe iR H P M st AR T
8. 2 C 1 TR B FE BRI 123 vP 47 Bl 2 1 i S0 1)
10 em 5 fi H P23 AR T 6. 0 C & 2008 4F 4 Y5
ol R HE R R R R L 5 90FR 2008
AR o bR TR SRR S BT OR A AE R AR
BUESS R HAC 2. 2 WIS AT R — 2. AR
i ITE] 10 em fe f% H P 23R AE 6. 0~8. 0 CIf A4
15 ANREAS 3 B L B 45 AR B s o B OK R 8 32 IR K
FORAESS R AT 2.2 A A KD T Z AR
Ve T HOME Ry 28 Vo Mg AT 22 57 . AR R A b T 1]
10 em fRAIK H P B3 L 7E 8. 0~8. 2CHf A 4 >
A B PO R R R OR 2 AR R BRIk
BERGARIC 2.2 WA R —2

®6 EFR2,1BH 10 cm BT 8.0~8.27C
Table 6 Same as Table 2, but for the ground temperature
from 8. 0C to 8.2C at 10 cm depth underground
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Table 7 Corn densities with the lowest ground temperature B2 5 55 - A X8 X L
less than 8.2°C from agrometeorological observation Fig. 2 Contrast of soil relative humidity
station at 10 cm depth underground during 2006—2018 on five sowing dates
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Table 8 Density and comparison of maize at seven-leaf stage at different

sowing dates (unit: 10000 plants + hm™?)
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24 (a) 20124F5%7F L 24 (b) 20124F & #% F—
2 e e 2 " i
—>— AR
S O
~N ~N
= EC)
g g
[9) (8]
S 8 = 8
6 6
4+ 4+
2 2+
0 L L L L L L L L L L L 0 L L L L L L L L L
1 35 7 9 11131517 19 21 1 3 5 7 9 11 13 15 17
&R 1] /d &t E] /d
24 24 24
) 20134ELE0 Ry e) 20144F B Y
2 |(©) 20135 e EH 2 2 [(©) 20144 5ER D L
e =
20 ’W Bl 20 20 T
18 18 —— 5 AR
o o 16 o 16
= o 14 o 14
e 2 12r s 212
g E 10 e AR g 10
<) o gl —— IO o g
= = —— A =
6 6
4+ 4+
2+ 2+
0 L L L L L L L L L L 0 L L L L L L L L L L
1 3 5 7 9 1113 15 17 19 1 3 5 7 9 11 13 1517 19
bt il /d Rl /d it il /d

B3 FAREIARE AN Z B AR A 10 em HUR X LE IR
Fig. 3 Contrast of daily ground temperature at 10 cm depth underground

from sowing to emergence on five sowing dates
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