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Abstract: The experiment of sowing by stages can develop different conditions of climate change for maize ( Zea mays)
growth in natural fields. Using method of statistic analyses, effect of climate change on maize growth and yield was
researched according to 6 years’ data of the experiment of sowing by stages in the middle of the maize belt of the Northeast
China. Here climate change indicated mainly changes of temperature and humidity. The seedling emergence rate, growth
rate, filling process, and accumulation of dry matter were indications of the situation of maize growth.

Changes of air temperature and humidity can influence obviously vegetative and reproductive growth and production of
maize. Under the conditions of normal moisture, if air temperature rises 1°C , there will be 3 days ahead of time in sprouting
stage of maize; about 6 days and 4 days will be reduced during the period of seedling emergence to tasseling stage and

tasseling to mature stage respectively; the seedling emergence rate and growth rate after sprouting stage will increase by
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17% . If relatively cumulative temperature increases by 10% , relative dry weight of 100 grains of maize will increase by
13% . However, filling time will shorten obviously and grain weight will lighten if air humidity is low during filling period.
If cumulative temperature of main growing season increases by 100 “C-d, per unit area yield of maize will increase by about
6.3% ; and if mean temperature rises 1 °C during the period of tasseling to mature stage, per hectare yield of maize will
increase by about 550 kg; but if aridity index increases 0. 1 during the same time, per hectare yield will decrease about 860
kg. When temperature is above 22 °C during the period of tasseling to mature stage, if aridity index is between 0.75 and
0.9, maize yield will reach to the maximum, that means that cooperation between higher temperature and larger humidity is
favorable to maize filling and mature and yield increase.

Under the conditions of suitable moisture, climate warming speeds up maize development and filling and makes
biomass increase, so that per unit area yield of maize increases; however, climate drying limits use of heat resources,
shortens maize filling time and rate, and decreases weight of 1000 grains of maize in growth season of the Northeast China,
s0 that maize yield decreases. In the future, under the conditions of climate warming and suitable moisture , planting area of
late maize should be expanded and the maize belt should extend to the north and the east of the Northeast China, per unit
area yield and ultimate production of maize will increase. But trend of climate warming and drying would result in more
serious and frequent drought of main planting area of maize in the middle and the west of the Northeast China, which will
bring about maize yield decrease and uncertainty and threaten seriously future development of maize production. So, to
enhance comprehensive defense of agricultural drought is prerequisite for to suit future climate warming and drying and

spread middle-late and late variety of maize.

Key Words: maize ( Zea mays) ; experiment of sowing by stages; growth and yield; climate change ; Northeastern of China
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Table 1 Impact models of climate change on maize growth velocity

EFHH HESEEES BRAFS Bafe MEXRREBHE  HEXREE
Growth period Relation models Model order Sample Relate coefficient  Significance
b ~ i 0. 1465T B E
Seeding — Emerge n=135. 1351 (0 62 -0.94 Special marked
1 _ 0. 14657 0 aTE
o= 0.0074e (2) 62 0.94 Special marked
ZT?IO =68.8 +9.8n (3) 62 0.97 ﬁi%
Special marked
HY T ~ i 1 _ &
Emerge — Handing n 000187 -0.233 ) 62 0.95 Special marked
it ~ R _ B E
Handing — Mature n=162.45-4.8177 (3) “ —9.0 Special marked
n=104.7-60.9K (0.75<k<1.1) (6) 22 -0.61 B3 Marked
1 _ BBF
b 0. 0024z - 0. 0383 7 24 0.84 Special marked
1 _ BE
o =0.0248K -0.0019 (0.75<k<1.1) (8) 22 0.61 Marked
HH ~ B 1 _ &
Emerge — Mature n 0. 00157 -0. 0225 (9) 62 0.93 Special marked

THEBRR;n EEBFYP BEGK WHBINSETRE; 1/n ERERKAXEHEE T: temperature; n: days of Growth period;K; drid index ;

1/n; growth velocity
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Fig. 1 Impact of temperature change on rate of maize emerge
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Fig.3 Impact of temperature change on rate of maize growth in the Fig. 4 Impact of dry/moist condition change on rate of growth in

period from emerge to mature maize repmduce gl‘OWth
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K BB BRI, IREAF LIRE R SRR 80% i th BUE TR , W S48 T KR8 20%
ZHho

AR EK M EERAEY BN RIRZFBR, N2 i, R (1980 4£4 A 10 H ) B9 B % (1980
45 A 31 H)KWRESL 214 C-d, SR BB ERM B2 TE - TEMM ERELENT LR R, =&
BB, &2 MEEERY, 1 2 BRI R AR L R4 YR B, MR G, =8l 2
FORET AIHIR B BT i BB mERE AN JE SN, IRENEXTYRRRIBRNE
WA7E—ERR I ARG EAMKOYER (B R BRI S A B TE R T LA RIS A MR AR, T R R A AR
ARE, XFRW, ARRIEER R EANT IR B TYRMRAR, M HRRETIUREREANTE
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Table 2 Compare between different seeding time on temperature and maize material amass ( kg/hm’) in main growth periods

FE 4 FH Growth period

L3 ~ B3
; 15 o 15 0 - 9L Rraiieiad B ~
A Ttems Emerge — 15 leaves 15 leaves — milk mature Emerge — mature

wax mature

T, G, T, G, T, G, G, L Y T(C.d) Y(kg/hm?)

ﬁ? lsoe;d“‘g time 20.1 1459.5 23.7 8220 23.3  21067.5  3384.0 3.6 2210.6 7647.0
ﬁ?ssle;dmg time 23.4 22515 23.6  17561.5 21.7  14467.5  2383.5 3.1 1996.2 6554.3
214 difference 3.3 792.0 -0.1  -652.5 -1.6 -6600.0 -1000.5 0.5 -214.4  -1092.7

T, T, %0 T, 233 R B PR RUR, G, 6, G a2 15 i FLBFERE i E I TYE, 6, ZEFe b EM-T 8, L 2% E
BB, STEESRR,Y R2# T,,T,and T;: temperature in different Growth period; G, .G, .and G, : maize material amass; G, : leaves

material amass; L. leaves area index; },7': accumulated temperature; ¥ maize yield

2.4 SR EKRBEEH
BB ERE KK TEE Y EAESGTRE RN RA SR BRI AR, T KB
EHHFHIRVR S ERRRRBEMPLI, R R S = B A8 LR, T = £4%, B 4 AoRAT/EHE
FREY, BFP 2 H B P REAE 12 ~ 4CES B ERR. X—EEEE N URIETEKIERKFMHE, K
R LMEE AN FER & MER AT SRR R ERRIRASFT , BT 8 &5,
oK H 2 BRI BUREE - (AX, C-d) SHEXH™ (y% ) ZRIE X R WNE 5 fros, iR A (13) .
y=1.00 +0, 00063 AX
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KA B TR 860 kg 27 ; il 2 BEABIAISIRZAE 22 CULE, AR 0.75 ~0.90 X E XK= &E.

(2) FEAK G BEATE RETR T , R X AR B EESBEEE N ERAE=RA NN, SEBEHERILS
et AL B AR L XOF RS, PR MR E R B, RS B IRAEY H @I w] LA, 0 K BA A AR
HA S, RS EMRG US BEE . BRI XSGR A 7 AR KM SRS T, MR
T3 T ORA Y B R BRI SR AR, 5 B A B AR, SR AR T R, DT 3 B
7o RFSEHE TN T H R K E KR8 80% LI B SERBEAETREN S M ERETS, K
T B T E T HARE, 3 TR PR R I & R 5™ B B , TR B §1 78 SRR i B AR B 1L XK 2
E=y il [0

(3) R X BT SRR AR TR , — A, B K 4B AREN TR T, AR KGR
TR, B Y KR PR R R ), 3R B A TR = B 5 (R A W] R R AE S A, LR A AR TS GO X E 2k
FERIEY BT IS 300, B AR L TR O LE M LA AR TR B 1L TR R i LA R,
FlINZE B ER—RA R /DERBTOR-ZRE. MR EFNITRK, BT RN RRIBENE T
Z sl T8, 2 B RGRAS R  FER , WA KA B E IR SR, ERPLE KRR, K
MEAR KA YRR EKBEHER, LHERE T 2B, RIERIEERTHRELR, REEZREZE,
BEAE 38 R IR M A= AR TR R 1 R R B IS AR
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