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Effects of sowing by stages on growth and yield
of winter maize in Hainan Province
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Abstract: In order to study the effects of sowing date on the growth and yield of winter maize in Hainan, the
effects of temperature on the growth and yield and the best sowing date for winter maize were discussed by using the
winter maize sowing experiment and combining with the meteorological data in Wanning in 2015. The results showed
that the earlier sowing date induced shorter growing period of maize, the higher plant height, the higher number of
leaves and the higher yield. The heat conditions would be poor and the accumulated temperature would be insufficient
due to the delayed sowing time. Moreover, this would induce the higher risk of cold injury and reduce production or
even no yield. There was a good correlation between 10°C effective accumulated temperature and maize yield and its
composition elements. When the 10°C effective accumulated temperature was 1230°C + d, the yield was the largest.
The optimal planting date for winter maize should be before the end of November in Hainan Province. These results in
the study would be important to ensure stable and high yield of winter maize in Hainan.

Key words: winter maize; sowing by stages; temperature; yield

Wk HiY: 2017-05-14

BEEWH . ERAZMETE (K5) FHIFLT (GYHY201206019 ) ; EFR H AR AR (41465005, 41265007 ) ;
ARG EH4 (HNQXQN201602 )

YEH A BFE (1991-), <, fiit, B3 AR, E-mail: brl118@sina.com

WIREA : BEICA (1960-) , B, S8 T, E-mail: chenhl668@163.com




TR S TG HBIX, J8 Ty 2 RS
FEIFE A | R TR, AR R R TE ) (1)
BLILH, B R JBAFTCRE RS, IFh
CHEEERET” MEE 22016 4, i
FAAFITCE AR I AR 3 5 hm?, P2k 684 J7
1 SRR A AR TR LR T H K5t
Hik o AE R 16 i A4 i TGS B 2 4 A 0 I 44 P &
K, BB R S FEEAA TR

A AE Py 1 4 B ) B OC R B LA KR
LN = 1 6 S IR B R AR, 6T EOKE
KESF =B A i R ) (4 AF 58 A 2R 1
2 10 3R H I TR AR R e A KR B )
[ A R 2 AR TR A ERNEER, EH
(A 19 o0 RSB e P R R BB 7
P DT TR HE 0T B BIF 5T AR HH [R) 346 Jr v
SRHEAT, M IARE RN B AR SRRz R 5
B FB . — 100 gl MR EY e AN
A48 0 A R RN e SR R S R RN
SIFTEDI AR A K B Be A B R AR A A K
Yol Ei0p- A TN (TR e i VA e =
ISR B R SIEY ORI HARA: [

Bl AR S VR A RO AR R
REAEAEAL, LA PE D G A M A
JE Y ETAON AR PR B AR RS RSSO 55 FIAE
WS BT R, PRI, A B e T 43
FEARL , MR SRS T R4
BEAEREY AR MR LR, JEXTR
VEY) S AR A B EA T OB BT Rt i —
A BR A S S A AR A B A 0 7 (R 5
it , T 2015 AETEHERG A T T HF R T AT E
KA WARE RIS, 43 B I B X A B oK A K R
BRI R, LAR A U R AP R IR
Ll ISR 7 o2 YN & 2 i S W 7S DR (B
PRI S  RHOR R FOKRET L R
HTorEBENE L,

1 #R5E

1.1 RIEH R
WSR2 T IR (110.39E,
18.8N, ¥4k 39.3 m ) AYFHT Al K556 vl i

170 YH DAL 3=, 2T p b X B AR Y e 4
0 5 <0 T B a2 s = 2 e L G R W
B — 8 IR SRR . 24PN
24.8°C, I 38.5°C, AR 6.2°C, 4EH
TR 2 097.6 h, 4EFFZK N 2 126.2 mm, 1055+
BT v

AR K SRR 4 2005 S 2 i ff £ FHDER
Tk, KEW 100d Z£4 .
1.2 RBAE

A TP E RIS R A W AR, T 2015 45
11 J1 20 HIFLRHERD, BEEIFE 10 d #EFr—dit,
6 NEW, A BILLT1, T2, T3, T4, TS, T6 %
7o /NMX A 20 m x 15 m, B EFAAE—KHES,
R B 7 =GR R, R . ATHEA 50 em x 60
em, P N4EE 667m? A% 3 000 Fk . it A A1
HEFFIEG— Y A = O AT
1.3 MWImBRA*E

PR S ARG A0 X B AL IR 20 #R 1 3
HJ— B FORIEATUER o ST H AL S I . =
I3 (1 AN U1 23 g AN
W1 JFAEI L nk 22 FROE RN . FLAA L
B SRR 12 AR F WA BRI L
A, 4300 R itk Az 4: B B0 |5 Lo il i
10% . 50% 1 80%; 5 B W 7%k, P (78
Jrbf T A b T 000 TR A BE R A S R HE
T B HERE TS A BE S ) 855 R RS B
ALFE : BEAI R REAC | R REATH. AR
AARE (KT PR (T ) | R
o IR Ty A e B E G R 1993 4F
WA (A G MFEE ) $AT, Ak, 75
KA 22 AT, O HSFE | AR R
i, HRR, BoKES
14  HIELE

A3 346 Al 00 Bk Sl A X6 O8I0 A5 Al
B < I S 1 o G 7 = I 7/ 3 a2
PR 5 43 R SRS AR I Tal B H &,
B = 10°CIGshBUR , SR AR R R
[] 118 A= 4 L0 54 5 AL BRI B RT B B A
BE T AR I 7, A3 A T B AR A X A oK
AR A= B




2 H#RESWH
21 B&EHG

L K 5 R T B
T R B AT A
SRR K G IREEN L1
T I A K I R A SRR

...... SRR

s
.
ol

B 25 T B o3 WG Al e v AR oK
FEAP 2RI A H PR | SRR
W 1 A LLE L, 2016 4E 1 A 23~26 H H ¥k
FEARTF 14°C, HEAVRALT 12°C, Hrr, 1 A
24,25 H HVFHREMT 10°C, HRMRAHRY
fIXT 8°C, HAhRTBLABA UL H 30 I & (IR A B

—— (R

=) [e o] v — o v N (o)) el < — oo el — x®
T YT 9T Y Ys T Y9 TIT99 g9
— — (9] N N AN = = = = (] (o] (] [ [se] [se] [sa} [se] <t <t
~~~~~~ (=] S O S <o O S O S <O S <o O (=l -
LESER
1 ZFERSPABEYERREENTHRE

B ZMERE TR
1E 2015 4 1 A 23~26 HWMIE , 775
T 40 AF— 8 AR AR R, R Ml X IR
Z10CUUT, K F EREYFARORE . AR
IR SR 2215, 2015 4F 11 F 20 H &M &
KA TFAHEEI, 11 7 30 H &R0 & £ ok b
TR ], 12 A 10 H IR FP T K Aab
T/, 12 H 20 HRERAG AR £ KA
T/NEWCEGA, 12 1 30 B3R fh £ K 4ab
THATEH], 2016 4F 1 H 9 HIEFAYLFP EK
AT H AR

R, HFSE < 10CHAaXT £k
ARSI A2, FF2E 2 d KDL SRt Rk
AR s 0, BRI AR IR I ) H SR
YE RS b, £ 1 M Rg 2R £ OKTE /30 #E
FRIGITE], DAKE A I G ORI £7%) 2 K e & 3G
{58 KR I B] s 2 B 00 PN A AR A

M]3 1 4 Fh oK & B 1 A B ik
F, 6 MEMMEMIF RS LEEHZERR/N, A

2.2

FEAS [ 3% 0 18 A2 IR S, #RAR R ZE 3R T 4% A
KE W M HERRE TS, kB S bR
o XAR AT RE F T A )46 B 28y i i 4 1k 25
SR
23 BEHMEMERKBEHIE

TR (R FpAR 28 B 25, A v AT ko]
DIEBERMATRE T ERKENLS . NE
2. 3 ATLLE Y, AN R B AR EOR bk =
At BB AR, FERT AR TR RS,
FEAR AR RPN [R5 01 b 3 25 S 35 /)N, Herp
T1 F1 T2 Ab 3 Fr 5505 T H A AL B, 35 19
Fhmiim, ZMNTI>T2>T3>T4>T5 >
T6; /NI IR T2 AR B R8s T T1, £
BN T2>T1>T3>T4>T5>T6; /NI
FEHA S T3, T4 TS Al T6 AbHE RN F 82 5
BN, SRR FEI R s, BT
>T2>T3>T4>T5>T6,

T 0 () R A R I 5 A A K P ke v
I B — N e w, HAIGE R80T &




10

x1 EZMERTFABHASLEMBREBELE
&R0 H K pE] (d) HF20E R (C) AR (C - d)
11-20 FeFh — 7019 20 23.59 471.80
PRATEH - k22385 62 20.35 1261.40
M 223810 — it 1 29 20.40 591.60
11-30 Rl — 15 20 21.96 439.20
P - 225 1 62 20.22 1253.40
223 4 - R 29 21.02 609.70
12-10 Rl — P iR 20 21.66 433.20
PTIRIN - k22 051 62 19.65 1218.30
22 3 4 - B 29 22.40 649.60
12-20 R — BRI 31 21.89 678.50
PRI - nk 2215 1) 50 19.23 961.50
k22 B 3 - B 30 24.63 738.80
12-30 Rl — P AR 31 20.45 634.00
TR - nl 2238 50 20.18 1008.90
- 223% 4 - FLRAGR Y 10 22.50 225.00
01-09 el — P AR 31 18.94 587.10
PATA] — 2231518 49 21.22 1039.70
180 T =T2 =13 =T4 =TS ®T6 187 TI «T2 «T3 «T4 &T5 &T6
160 I 1 16+ T I i I I i
140 144 7 "
“glzo | ‘ 12t .
~ 100 = 1 K 10r
£ %0 | s 8
60 " 6f 1
40 ‘i 4f
20 | | ol I
Oﬁﬁﬁ‘ﬁﬁ?ﬁﬁﬁﬁ‘ﬁ Oﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
SO LS S - S - S - O G K Hr #r 3 o & Hr B sn Ao
H O O O £ ® 3 % ® = H o O O & #H ¥ ¥ & ®
= = = E K & # ®m £ = 8 2 = B K & # ® =
5 5 g F
< X < X
REW REW
B2 ZMEXRTEEBHHKS 3 EMEXRTEBHHIFE

K WIBEERT, ok A A&z B,
A B B R E—E B B kAR P L
AR (17 9 HHERh ) mFEAKRZHFRN
FUEE, i A R R 2 LA R, Of Hh
T—E LCBIRISEET . m UL, FEIHER 5 B A
22, BURAALL, 2R HE KR, TRRKIEIE,
24 BEAXEMERTERNZIE

g BRI RN R TR RAET

SO1 ] F 45 252 I ] LA K G B 8] A4 i 25 1, A
IKPFEAE TR AT, AT BRIl
FORA R B TS BN, A= g, WA
T e L7 710 R R EOR BT
FREPLARILHX, TR Z L 10°C/E N2 E
FUEMRE 0 I, ARSI = 10°CH L
B AR O PR AT 5 5 A bl A7 B HAR B
TRMKR




M 2 AT LU, BEA SRR AR, 7 i
PSR PRI L R AT R R R
WTREAIG s S AT S a3 s REORLER B S8
JE AR o A [R]478 300 Ak TS A o 6 0K A 7 e 45 4
AU ZES, FORRIBEAI & B BT8R A

11

FEENNTI > T2 >T3>T4>T5> T6,
HrP A T fefm, 5L 2E 5 10 255 T
FZIMHT2>T1l >T3>T4>T5>T6; 5
REMHAT6>T5>T4>T3>T2>Tl,

R2 EMERFEHRERER

e FEAT = S it %ﬁ%ﬁ( TR SR R FPRL e
(mm) (mm ) (mm) (11) (ki) (%) (g) (kg)
Tl 83.56+2.18 17.68+0.19 4.58+0.07 13.8+0.40 3740+1.20 2.10+0.18 27.54 +0.23 5988.14 + 80.28
T2 7438 +233 1658+040 4.68+0.25 13.6+049 31.60+1.50 3.74+0.24 27.05+0.17 5677.98 + 109.53
T3 63.00+199 1538+0.38 447+0.16 13.4+0.49 28.00+1.10 526+0.22 25.65+0.31 4590.16 + 171.00
T4 4956+1.48 13.54+037 424+0.05 13.2+0.40 23.80+£0.98 9.06+0.38 23.92+0.19 2993.92 +92.55
TS5 4286+230 11.00+028 4.12+0.07 13.20+£0.40 22.60+0.49 11.83+0.30 20.96 +0.15
T6 3292+157 846+024 4.14+0.05 12.40+0.49 18.40+0.49
e I TALRE TS . T6 BYAHP TR ZARIR S, VEIK FLARIL, FERIEs SRAR, RIER 1.
5 3o % R 7 46 100k B R F & T OK A 7000¢
WSR2 H T 5HE SR E &4 A6000- o e
W SRR AR T, &Rk 2500 7 |
R R R AL | R REORL REATHC Ak = -
Mo b BRI BP0 L) :
RS, MG RN H 0.65. 079, 200l - ameeisii s
0.52.0.81.0.62. -0.33. 0.46. -0.72, = 10°CH “mz' o

RERERE T 525 FF SR AR RL = B 5L A 9 4h,
A r= b BB 2R B U S IE A G . Hod, &5 #F
R AHAERAK

IR, ARSI B OK = i &
B, JEFORE =B AR T AR
DL = 10°CH SRR 5 4 Fh F K AR - 7R
LPERIE, KBUHATE R AL, RIFE =
10CAHRMBURRIHE K, =R BEIE R, RIF1E
Wig > 7E= 10°CHRBE A 1 230°C - d A,
PR (E4),

2 s P R A O N [ 72 202 T LI - M N IR 57 S
PR R EAN R E R, B 5 R4
Pl 5 K P g A TP AR AT S AT R E ORI
H10CHMBERN kM., ok, =
10 CHRRR SHEATE AR MA R HLE
RO M= 10°CAHRMBURIET 1 200°C - d
A AT BB L R K, = F 1 200°C - d T

1200 1210 1220 1230 1240 1250 1260 1270
10°CAHBAR (C)

B4 HFH&25 10CHERRBENXR

REAT R BE Z 15 K/ s 2 = 10°CAH BRI AR
F 1 220°C -+ d B ZSFFRRAR, H & IZEH 3
FAE /NS R I X T E R Em =,
PUA R [FIRE B AR, B = 10°CA SRR
F1220C - d By ER ERK, KT/ FizE
Aok EAA PN (FS5) .

3 GieSiti

SR RARHATIE S 2 5 4 T A
ML, TR T R TR 22—,
TR PT LA SR K08 3
AR T, LIFCS AR 240 F1 RS
S

AT A TR E U, B 2016




12

14,
13.8¢ .
13.6} °

1341 y=4E-05%+0.0919x — 42.146 fo

L3l R?>=0.841

8 13}

i

= 12.8F
12.6} ;
124} .

12.2
0 200 400 600 800 1000 1200 1400

= 10CAHRBE (C - d)

147
12t .
ol y = 0.0023x> + 5.5315x — 3374.8
_ R*>=0.9268 o
SR
s Of
@ .
W4y T S
21 °
0

1140 1160 1180 1200 1220 1240 1260 1280
= 10°CHMENR (C - d)

301

.......... ..Q_
B5f TS .
~20¢ L
~ 5t y = 0.0014+" + 3.5437x — 2138.8
L] R*=0.9515
Ziot
i

0
1140 1160 1180 1200 1220 1240 1260 1280
= 10CAHZF (C - d)

B 5 ®BEITH., =FRMERNES
= 10CEHLREBEHXER

A1 H 23~26 H BT B @A GRS By, HoAh
i [] B 6 K B PR3 2% A 0 A B . AR A T 4y
K REMESEN, EREHEUEZ RS,
HRAR N U AEIR T oK & B 15 RE HF 38R
FER T, 2 W ) i 4 o 15 B R oK
TN (VR ES G S U &8 W)
T2 > Tl >T3>T4>T5>T6; /Nyl 03
)5 AR R B R 1 R L B £ B A
WIHER , FK A B R R L R
FEATER . R BEIEIL, ST ERA
PRI R S n 5 B AP A = 10°CH
SRR 5 A oK 7 i S A B R 2 A
AR ARG . F = EM B R CFPR T &

AT, SFPRMERE ) 5= 10°CH MR
HATIELMRLG, BIAE = 10°CAHRRIE N
1230°C - d B, FeiEfck.

AR SRR, IR 5 2 5 80A 3L
FURA R, a2z, A2 ARIRRES K, 7 i
B E e R, 11 H 20, 30 HEEM
R ARD EORERE RO . =il R %
A KPR AR IR B . AR E R R
PR KE S G A ARG P, xRt T RAE T L
Sk K S A W TG R R R ] 2 s e 4 AR
ST N RIFp st >, BAh, W]
DAk FFAR R K A K & R i s . B
FERRMY, K A7 (R ™ o, AR E
i H AR Z 2, 5 WK E R B 2%, )
RAENN, A RO D, AN ZEFFEE
FP A EE RN AR A e A R R R A T
R 1200 e R BT 9 52 A1 L 4 5% ) K T Rl
I A 38 7 O N 5 7 X = AN =X 7 b 1 A ]
U R, B S 8T RZE SRRSO S
R 7

Pt e 48 G S AR AR D AR K S it
oL 2 TR AR IR — A P AR Y 12
H B4R T M2 H, Rl R AR £
KA A= HE R RZ I, T R AP KA R ih
FEFUINAE 11 H AT,

ZE L TR, IR ERM AT
B KER = EEA R KN, fFAE L]
T8 2o R, B oK B SRR, AR
IR A T U5 DT 38 81 4 vy B OK = B H Y.
RYGGEHAEI0EE ), e PR AR K 1 T
BHZY K, AR WHEMlE RS ez
s

S 3L -

(1] WRAGIHR. AR (V] deat:
Egeit b, 2016.

2] FHR. wEAMEIM] . dea: Kb,
2014 75-78

(3] XUBH, Matuk, FBE, 5. $EHIXTRERAERK
KESraIgsnyszm (], hEASL Y
%, 2009, 17 (1) : 18- 23.




[10]

WIRE, Bkl BRER 5. FR s ke

MERERARKE . 7B R B (1] .

FRBRE, 2013, 21(5) : 71-75.

ENER, BSCER, ZRITHE, A5 0N ] AR
B F ORISR (] . AR, 2009
(2):55-57.

KT, FLME, VIR, 5. BRI E EARER KR

AR )], WO Ry

i, 2009, 32 (5) : 7-11 .

XUEER, XVZARE, ZRAEhE, 55 M 2 EoR 5K

WIRSCAR [T]. KRB, 1993, 1(1) £ 23-26 .

PNESE, Ihd . B FORAE R RTA & 4

BRMBTEN R [T] . SRR, 1999, 34
(1) : 63-70.

PR, FHL, B, BT o G R i S

AR ZR AL ML X B KA R A A SR
[J]. AEZ52%4H, 2008, 28 (5) : 2131-2139.
ok, Pl HAE, . BT UIREFh i o
KR EARZEFFEHANIOIFE 1], RO F
*#, 2016, 43 (8) : 27-32.

INES, Bl EORGH M H AR E
[J]. 4l <4, 1980 (1) : 39-44.

2By, B A, R TT 1 ik 48 5 1
A 9SG &R (1] PEARS S, 1990, 11
(3) : 30-33.

F3E, RE, SR, A5 R R AR A
FERARE (1], AEASRIRAR, 2000, 28 (2) :
255-260.

HRpE, B, TR, & RALHIX £ KRR
TRV H MR T KU 73 X [T ] FEA

%, 2008, 27 (5) : 1169-1177.

Allison J C S, Daynard T B. Effect of change in

time of flowering induced by altering photoperiod
or temperature, on attributes related to yield in
maize [ J]. Crop Science, 1979, 1: 1-14.

WY, v, KN FE M R R K A A

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

13

K20t L] ARl R2=2#4k, 2005, 36
(5) : 553-555.

TR B ERFER IR e Z M
R[], KB, 1993 (2) : 19-23.

KA, BRI, S R RO
R EE LA =R R (1], =

IS, 2001, 23 (2) : 243-250.

Zealy, Z UG, (5 0T, S5 OR[GOk

P VERE B A HR bR MO AE S RN [T]. gk

PR, 2012, 45 (6) : 1074-1083.

A, EkAE, BRAEAE. FORMIESERR [1].
HE R4, 1981 (1) : 21-24.

TXER, B, R, & SRR AR =

BEEREE MR E [1]. 55

B2, 2011, 33 (10) : 1976-1983.

PR, VLR, MR HE AR AW
[J].5%,1982(2) : 26-27.

Mehdi D. Effects of sowing date on the growth
and yield of maize cultivars (Zea mays L.) and
the growth temperature requirements. African

Journal of Biotechnology [J]. Africam Journal of
Biotechnology, 2012, 11 (61) : 12450-12453.

e Jmi, R, LR, L R K
KA s [J]. Z9mEY, 2010, 30
(4):275-278.

BB, I, 5K, 5. AR K TR
FRRREEm ST [T] . A FREF2AR (AR
RBEERR) L 2004, 22 (4) : 285-288.

TOCHE, B, s, A B MR X
KARK KT KIL R [1] . TR X R
SR, 2013, 31(5) : 220-225.

L, RO, aHmmG, A5 AREPNE TR EOK
AERSESG R (1], TR XK
APAFSE, 2013, 31(1) : 183-187.

(i 4RA5E)






