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Effect of sowing date on growth and yield of maize
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Abstract: The effect of temperature on maize growth and yield capacity in Liaoning Province were analyzed based on
experimental data of different sowing dates in test plots of Zhuanghe and Jinzhou city from 2012 to 2014. With an interval
of 10 to 15 days and (stand) planting density of 4.2 plant*m~2, the test was undertaken in 5 different sowing dates,
each of which was divided into 4 subsections so as to observe maize growth indices. The results showed that there was a
negative correlation relationship between the duration of the maize growth at each development period and the correspond-
ing temperature while the sunlight and soil moisture conditions were appropriate in the two places. The duration period of
sowing to seedling emergence was short when the daily minimum temperature was below 15°C, while it gradually in-
creased when the temperature was over 15°C . The duration of tasseling to maturation period prolonged as the sowing date
was delayed. There was no significant difference in the period of seedling emergence to tasseling while different sowing
dates were in the same temperature condition. More beneficial to maize yield was that the = 10°C active accumulated
temperature was about 1 500 °C +d and the daily range of temperature was about 8.0°C ~ 8.5%C from tasseling to matura-
tion period.
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18 T2 X AR AT

o535 &

HE ~ FLY, T TR SR RS E 1A 2 il e ¢
PR TR, S B W A B SE R o IR
I 5K A5 ZRTE i B T B BT

UL I T 5 A 2 6 TR S s e AT T ORRUR,
M B 7 i

T (a) HEi Zhuanghe
— 4r
< —A—04-10
=
3P —%—04-20
= —o—04-30
ot
= ——05-15
=0F —&—05-30
0 = L | 1 I ]
=nf L ] NS il g 3
Three leaves  Seven leaves Jointing Big trumpet Tasseling Milk
& # 1 Developmental stage
5 I
(b) 3 M Jinzhou
— 4F
< ——04-20
=30 —e—04-30
L_;E
L 2r ——05-10
é —A&—05-20
=T —m—05-30
0 i 1
=t Lk &l K\ Eilip 7,3
Three leaves  Seven leaves Jointing Big trumpet Tasseling Milk

) & W Developmental stage

B4 AREBHERTEELEHNER LAIZEFRX L

Fig.4 Comparison of leaf area index changes of maize under different sowing dates in different developmental stages

2.2.3 RREBHERZFIHEANBIF L0 6
B TR BY AR KR 3 R ~
~ PR T ~ 22 2~ A N EE B (L
B 5). BERD ~ HIBT BB, Bl 4% B A 2 J5 X — B Bt
PR AR Fof ] 22 230 4 L %) 35 Bz o B e 2 B ]
S5AHR B TR BE X R BT H R S %
Wy BT RRSE I KRB [ AF A OGS 2R, H -3 e
ARATH SRR R PR SRR ~ O B B
SERBM R RIFAIE . HIA R HER ~ BB
FREEREZ 234 H SRR A AR o it 4k
PERLA R B, B T3 H AR BT, B RT
AR TSR 9 46 2, I L 4 0 ) 342 Bt o B IR L)
ThE % , 2435 H SRR E 15°C )5, B
FELLIT H) 45 J () A A B W gz (B 6) o AR, i
~ PRVTHFLE T [R] B 25 1 0 00 48 )5 % T 4 e, Xt ]
DARRE R B THEI A, B3 S 80 EORAERK O
rh T2 D3 H AL L H e i N R T A
Fir Tt o R ~ k22 B B, 454 DR B ) A
W22 5 PTRE R P oA 3 1A (1) 2% 30 38 B 48 A 1) 22 55 Bl
SN U 725 W T % U 0 ek B T AR A AN DX
TR AR K P AR B, BISE- 34 H IR #RTE 20°C LU
b H BRI ARAE 18°C LA o HIE 5w,
P T k22 ~ B B, R i 1] Bt 25 % 1 A0 2 ) 1

JER IR IR EEA WL (HERAR R 2% . W
LI g, 332 T AR AT 7 2 F E A
H AR AT S AR A A ST A o AT A7
ST BEAS It BEFE AR T K AR K A 7 8 M 4
Ko

701 04-10 (a) JEVT Zhuanghe

T 60F w0420

250 W04-30

S 40f EO5-15 N

S50} m0s-30

=20

X

Lo

=Ll .
R~ AR R 2
Sowing~ Seedling~  Jointing~ Silking~
Seedling Jointing Silking Mature

& T3 Wl Developmental stage

< 307 #0420 (b) %t MM Jinzhou

E 104-3

-,9. 60 1 04-30

& 105-10

Q40 H05-20

=

= M 05-30

E 20

& L .
e R NI RV 7 R 78 sl AL 2T S
Sowing~ Seedling~  Jointing~ Silking~
Seedling Jointing Silking Mature

Kt ¥ Developmental stage

5 FAEFEPERREHRFHEFERE
Fig.5 The average durations of different maize

developmental stages under different sowing dates



%5

T 22 45 R IR TR A R I AR 19

= 25 (a) H:{iT Zhuanghe
*

s .

y=0.0619x"-2.4127x+29.543

4 6 8 10 12 14 16 18 20 22 24 26
V-1 H R IR/C
Average daily minimum temperature

2 .
2251 (b) i JH Jinzhou

§20 % $=0.1506x" - 4.7679x + 45.027
Z1s

=10 \‘\‘\Kt\,‘

=5

Kl

10 12 14 16 18 20 22 24 26
2y H i/ C
Average daily minimum temperature

Eo FHHRREBSHET - HEFEMNERHXER

Fig.6  The relationship between the average daily minimum

# 4 6 8

temperature and the duration of sowing to seedling

2.3 M-~ RKAHE = 10CEIRENEXRTE

oA

WL DL E ARl DAk ik 22 ~ ZLAGH LA /Y
AEIE DL SRS T W) R B RE A o, (H 2 IF AN AR
SEA PN LAL B LR TN 7= i i 2/ BRI, D
i ) BB R Z T RS T SR A R s ] D R
() PR A 25 A o 3 ke T Y B P VR L 22 ~ st
RS RIS S AR 5 7 5 O R AT TG (W E
7)o KPR SERN P T oK PR R S it 22 ~
=10 CHIE AR Z B Y I 4 e &, A o7
BN y = —0.0017x% +5.0922x — 3078.2 Al y =
- 0.0025x% +7.7262x — 4908y fR 3/, x 10Nt
22 ~ A = 10°CTHE SRR ) , LU = 10°C% S LR
FE 1150 ~ 1 550 °C+d Z [a] s, p= o [ AR L 184 i iy 44
T, VR 7 e v (LT R L R 22 ~ U = 10°C
TESHAR 9 1497.7 C-d Fl 1 545.2 C+-d.
AT UL, FORAE R B AL i3 H 3 A
I H e ASR TR R B i 22 ~ A R St R
X%, i HA5 1z 08 = 10°CHE sh BR B AR KR,
2.4 M#-~-BBRPEFHSEARENERFE

SRpA

22 ~ B P2 SR H 2 X607 B 5
5 = 10°C 715 sh AL 1 52 e — 20 (LI 8),
P22 ~ SRR H 2RO R A il
VI &2, LW S MNP 0 Ry =
~37.373x% + 608.05x — 1793.9 Fll y = — 47.462x +
799.12x - 2331.7(y A1, » AAFTE2Z ~ B
A H 8022 ) 7 et e KBNS g gk 22 ~ B
B S 2 AR H 25 T 5 8 N T b X 4 1 R
8.1°CHN 8.4°C, PiWnt 22 ~ s 8°C ~ 8.5°C Y
SR B 3228 R T R AE W 8] B T 4 AR

2, T i

11501 (a) JE 3 Zhuanghe
“_ 1050
950 y=-0.0017x"+5.0922x -3078.2
850
750 L, &
650 e

* *

550 * ’
45 S

900 1000 1100 1200 1300 1400 1500 1600 1700

WA BUR/(C - d)
Active accumulated temperature

1150 (b) i M Jinzhou

)

°m

7 Yield/(g

—~ *

2 1050 R

< 950 .

=

5 850

5 750

? 650 :

5550 y=-0"0025x" +7.7262x - 4908

450 . . L . . )
900 1000 1100 1200 1300 1400 1500 1600 1700
WA BUR/(C - d)
Active accumulated temperature
7 M-~ BREESNRBESFEZENXR
Fig.7 The relationship between the accumulated

temperature of silking to maturity and yield

1050 (a) ¥ Zhuanghe

E 9301 — 373734+ 608.05x- 1793.9
o 850
~ *
S 750 s
2 650 L0
- *
oSS0, e 3
,‘L 450 L L L L L )
6 7 [3 9 10 11 12
By H 8 T
Diurnal temperature range
~ 10501 (b) % M Jinzhou .
‘= 950 ¢ N
. * *
2w 850
% 750 y=-47.462x"+799.12x - 2331.7
£ 650 .
g 550
450 : : - - - :
6 7 8 9 10 11 12

T3y g 7RI C
Diurnal temperature range

B8 mz-BAHATEHARESFEZENXA
Fig.8 The relationship between the diurnal temperature

range of silking to maturity and yield

M RS HT T LA R AR, B RAGR
BEAE 15°C A AT I AT DASR & B oK AR K o A Kl
FME) T k22 ~ FAIH IS S BUEAE 1500 C-d
FIH B Z27E 8.0°C ~ 8.5C 2 A}, A fe A Al T EK
FEAEEIEE o T H AR AR PR Z R A R A ) b B
SRR, o A B P s TR G FE AR RE B EoRAE K
RFR B fe R (H 0 F R & 2 J5 ISR By
B ol BTG shBUR A H A8 220 B, Brd, K
A IS Y BECE RN ], A B T3 BRI AR K
B I s o

3 930 w®

ARSI R A AT & 21 TR AE R



20 T2 X AR AT

o535 &

A 25 N AT, PR AT P fe 1 B A o AR R 1) 22
S E R AR K KT R, 2R M AL
BRI 2012 45 (9 5K 43 ARG Al R 17 2k 254
FIBRFSE , T 4518 S AR UGR IR ATT , (A% 2T b
PR A A BB BT 5 10 5 3 e LA Y L
AR ZE RN A BEE 2 H B AR SE T,
FELRIT (B AN [ A5 85 400 e, 2 BH Bt L R T T v R
HRZW IR K E] 15°C 5 BOR S g . i
o AR RN IF SRR AR K G A ] S I, 38 Y kb 4E
JEREFPESIE], A R I B4 = I RCR . 3 T il
~ T 2230 FEAN R 30T A A K AR X T B B Bk
VAL F— AN e T HL I & (7S L, B
H #RETE 20°C LA, -3 H S AR IRABTE 18°C LA
LTS RE IR R R R 22 5 TR
W BEE R 5, 545 I FORTEZ B B g i i
T 5 A5 ) S e A, S S A A g i B B
A TDER B o 30 DA 130 BH A B 25 (A X i 2R A B B 1
S, Horp H 25 H1 = 10°C 1% S AR IR A I 9 a) i 31
TEEEM TG AUR, RV A 2R e
NS BAT R B¢ e 1O U 3 (L, BT H A2
PRFFFE 8.0°C ~ 8.5°CTE I, TG sh AR FFAE 1 500
C-d A4 Al m s Kb, R, —& K
/N H B R R T B AR R ) B R, o
EieR ANEORER S S I W w7/ TR e vk AN T}
X35 H S IR AR U, A s AR -3 H
AR RS KT WA B E R, DA TE
FERh ~ HE A B2 H AR R R R TE 15C K
ATEE A RE A K AR R R GE Bl e, R, 7R AR L
i DX R 2o (8 A TG
28 FRFR 3 B A3 Fook 25 db b X T K Sk 1

ANl B A AR Ry, (EL T A 6 DR 2 A R L
RSB & TR, [FEH 2 H AR R A %
TRAERE I AE A XA 5 T R ERGE R B A
FEAG. AR, E RS LTI & iR E
BRI BT T R BUR B 4R, HESR A ()t n)
RSB0, 27 H AR AT S s VAU H 2=,
HETARED ] TP AR, I S 80 B AR A
AR, FRAERK IS AR EL, A
T FEL T 300 s %) B ) 2 5, 9 S A e 252 s i) 0 i
ZIEA A TR A B [ e (PR A A AR T A g
WET9 5 A 2R B A 2647, 0K 5 B0™ B0 TR
PRI, BB 426 L P 495 U 2 IO T A SR S AN W A8 AR 1)
L2 N ORUEE = 7 i A SRR

4 4 e

TEG A L SR 0 BEE B 00 T, R A%

PFRFEM TR A& B IRt A ) B 2, H
PR T P R S R R AR R R B IR
FhiE Mg, 34 H SRR AE 15°CHE i RrLk it
V)38 3 i i, ook v e AR P IR 0 2 o 1 R it
[ ALK, 520 HH T R, TEE SRR K B, B G 4% 1)
FAHE 5 A5 TR B 48 A (H 3508 s AR K
SR = 10°CTHE Sh AR th bl 2 & AR A8 1k, LA iy 22
S BUTE S I ~ LB B, 7E BL B BE LAT 3% o i 1
BN T4 SR SRR B B IR RS RO I
L7 A I LAT 728 Ak 2 /N R %
PR 2598, 3 Y W46 25 0 oK BB AP Mgk A7 T4
JEARR . T2 B H B2 TS Sh R IR G 2 i A
), oK HE R AR H R 2E R R E 8.0°C ~
8.5CILHIN, BURMREHE 1500 °C-d ZEA T, A Hx
AT a e .

2 % X #:

(1] JERVL. B VE A AR Y A B 0 B ik W8 50T A A 28 0 1) 5% W) 1F 5
[J]. TR EEIES5HEE,2010,24(1) : 75-79.

[2] Boris L, Zinselmeier C, Senior M L, et al. Characterization of grain-
filling patterns in diverse maize germplasm[J]. Crop Sci, 2009, 49
(3):999-1009.

(3] DMK, E #, FHZ, % KA X TRGR G E ML
Gefi g KU 43 X [1] . LR AIF 5T, 2008,27(5) : 1169-1177.

(4] >k W, 9KED. 2 6,5 AR AR R TR =
MR ST ()] T X 95 5 2085 ,2012,26(8) : 117-123.

(5] FERW,RIFI, ZRmeate 25 3T 40 AR/ AREAS AL A BT JR T K
PRI ()] R X IS RS, 2007,21(9) 1 112-117.

(6] XUZiH A, T30, 56 SRl s T RERIL =A%
MGG IR A AR RRAE (1], 1% A A 25 4k, 2009, 20 (9) : 2199-
2206.

[7] 5k, FAor, FRESHE AR B3R /INAE R o B ]
RESZ I LRI ST (1] . B4 2441, 2000, 11(3) :265-270.

(8] A=z PR, Bk, HE M, 2 AT 4 Bk A0 A8 A 0 36 [ ok A
PR RERZ I ()] A2, 1996,22(5) :513-524.

(9] WERUME, /Fns ke, 1 2. P ERICR XSG s 4 Fi A
B ARHE A3 A 0] P Al R4, 2005, 26 (B4 ) :31-36.

[10] #& i, 1M 0, Mifiik, % . TPCC SRESA2 1 B2 fhs F K
TR BB LT] . P E R R4 ,2005,26(1) 1 11-15.

(11] #AERE . SR v ] T oK A 7 15 il B3 M9 [ D]
J65T v E AL 2E B 5T BE , 2008

[12] PhEZ, BEYL. £ KRG FERAFREEEI]. LLIL,
1980,1(1):39-44.

(13]  fu2fisdyy, B sk K . T KR TF I 1 i 3 28 5 YR B R I 1) 06 3R
(7] 4, 1990, 11(3) :30-33.

(14] SRPE, T 8L B02% . T 0 W A 0 AR b A b b
RKEK (Zea mays) LK EE MR EZWM[]]. AS%W,
2008,28(5):2131-2139.

(15] T B, SRP, SR, 45 . IR B X 3K A 4 R L 1Y 5
[J]. A2, 2009,28(2) :255-260.

[16] %% Am, WSS, RGN RE R ILTHES ERERET
AR m[]]. TR X IR 5258, 2015,29(2) : 1003-7578 .



