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Study on Ecophysiology of Winter Maiz ( Zea mays )
in South Subtropical Region of Yunnan

ZHANG Shi - Bao, LI Shu - Yun, LI Cun - Xin
{ Kunating Insitute of Botary , Chinese Academy of Sciences, Kunming 650204, China)

Abstract: From 1996 to 1998, several experiments and mass cultivation of winter maize are carried out in
Ceoha, Mengz County, Yunnan. High vield were successily obtained in 3 vears. The main ressons are as
follows: 1. The growth period of winter maize 18 obviously longer than others. 2. The LAl development of
winter maize match well with the resource of light and heat in Cacba. This is the basis of high yielding of
wirter maize, 3. At mid - filling stage, the mean hght flux density (LFD) per day is 1391 _8uE-m~ -5,
The plants intercept and caphure 87.6% of the total LFD. Enough light at basal layer can delay the leaf
senescence, which provides better conditions for the total dry maiter production of grain at filling period. 4.
The amount of dry matter production for winter maize afier cilking account for 72.1 % of the total dry matter.
This is advantageous to grain production. 5. Dry matter 12.78% produced at filling siage has remained 1n
the vegetative organs, indicates that the source capacity is a hmiting factor of obtaining a high yield. Enlarg-
ing the source capacity may further increase the yield of winter maize.

Key words: Sowing com in winter, Leal area, Production and partition of dry matter, Light interception
and capture,
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BE-2C~3C., 45 HFWERE 2500 C (Medema, 1982; LA, 1982). —fik
HEXREBREGEETHREAABIERFRX (EEE%, 191), 1 AT HRE
TE 12 °C~ 13 CLL LR X AT DARRAE (WEHEEY, 1991).

HRMHE AR ER X E NN ERSFAE. P, iR, BER. #&
H.OBEE . BWE%S, BREAETE. TS VT EURSERRX S, RIS TN R
HAEFEAES TEMEEMSFNMEDE (Tran - Hang & Do, 1988). B /NE Sl
& 7270 kg/ha (Bangrawa. 1988). FEZMIMETH A 117.5n” B HERE A~ RETR
i (WRE. 1998) .

WEKLBRIEHRSS (M#HE. B9, HEEATEE. EE. Bl REAE
EEGTE . RN, [EES) AT (Singh, 1988), (H X H A 74 B 20 % A 32 04 R I
i, BIICEAH (666.7ha) I EXF] T 7500 kg/ha =R, RXMLEFEEREX
WA SERYREMNEDHAEERE XL\ E RS- EROEM. A5 EHET &
TR RS R .

1 REAEBEMS KRG

AEXBEEZEER B 8EWE, FhaT N23°23' f 103223 AL HEE, Jbie ek d
WEFI. 1200 m, BREERHFEIE (GEHZE, 199]), HEBSRNEE. £
FEUE R . FHIE 18.5C, K 815.8 mm, FHEEEER 133.8 kealvem®, £ H R %

2234 h, T4 .64 (5/12~19/1). FmHS.4d. FANKFTESFHFREFFWE 1.
®1 EEHAEEESRETHEST
Table 1 Anmual disinbution pattem of main meteorological Iactors in Mengzi Plain

1 2 3 4 5 6 7 8 9 10 n 12 =5
_ year
HH® (¢ 2.t MO 180 210 2.6 228 227 720 0210 18T 154 126 185
nmﬂ'l.l}'mlempﬂahm
HERE T B (owen) n7 169 258 M4 96 1269 157.0 1597 8.4 547 276 15.9 BI5.8
monthly mean rainfall amount
A¥JA WK (k) 5.1 XM.6 235.0 2292 6 3 140.3 150.3 153.8 160.6 150.3 179.3 209.2 2234.1
nonthly mean sunshine dursdion
HERE (keal/em') 9.5 103 13,1 137 140 115 116 11.2 10% 9.8 B89 93 1338

mondhly solar radiation ameunt

%1 PHRERHNE, FEUKAELSEEROAERE+UR, FIRERE
KRR, SRR EL, MELHEENES, RRESERERE, 280
FRETE.

2 HESHEE

AXTEHBEL,. pHEG65~7.0, AIEEBN 2% ~3%. BASTE0.136%, &
B (P,05) 35.0x 1078, MW (K0) 142.0x107°,

BERAF N6, MEEE 1667 m*. DIASHETITHAED, S RAMNENTEE.
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R, 19961997 FFEN 12 HaH, 1997~ 1998 £X 12 B 14 A, kB384 s H
13H#0 14 H .

P, EHANAE, BHE 1.4m, WE0.6m, EH 3T, 7EE 0.5 m, HREE
0.2m, WH LK. RA.OSmm RAMEMEHE, X EMGEHES . E15 67500~
75 000 ¥ ha,

AEHE . B A FE 180 kgsha, AL 45 kg/ha, BRE2 . 31H TS 90 kg/ha, K@M O HS
45kg ha. WA 600 kg ha 5 (29 & 105 kg PaOssha) FEREHE — R A .

MEK: HERUMOKISNT. BERESH . AWMUl O BARE R R 1 . T ROk R
a0 m’, LIEEERA 30~40 m’,

Hude. feze8, B3 (Uedk) B LU0, |y sk, S, 8, 2. W, &,
¥, E8OCTHT 48 h $RE.

E. =R, S, e, R, RRE (KT SRR REEWEE
B AAKxEx0.7%), FHEMEFREEATERSEYN. EXPPALU-188ETF -
B - it (ERE LI~ COR 2+08])), WHHF (BEEME 0. 60, 120 cm) FBEES LGRS A
FBHRE, RMANEZEER. BEFR. BRAMN 3 E. RS, =M EAmMpEEs Gt
MR (S em); EZHEFRAHASRNESR, BHEMTABEGTEHEB, EE SN0
A, LSCENEREFTHREE (&, 1983),

3 ZRFiTie
3.1 ARFEFNMEBEXNEKE Y
ERBEFIMTERLEREN, EREKHBERLME (12.1C ~18.00), M
AT HARKMEREE (21C~2.6C), AT ERE LM IEHTHER TR LE
EXRERFEEME, fHAEMPI TG LAMEERK (£2), ZR6SEXTSA LT
BT, BN 6 d, =0CHFEN 1549C (ER|R A, 1984), MEEIMAE
(1I2A1008) K, BIEMBEHTE 1114, ERBIH 0I5, 2EFHHEE1 18
*H.

£ EFRIATAEMAHAENAR SLRERY (FSH) 4B
Tuble 2 Comparison of duration and accumulated temperanure in different growth stage between sawing
com in winter at Cacha and sowing com in spring st Beijing (in hracket !

= H WM BEe (A .8} x % = I0CHE (T =BCHE (T
pericd of growth calendar time day = 10%C accunudative =8 accummlahve
and developrent {month . day? tesoperature { C ) lenperature 4 C )

W — 12,10 ~03.10 111 {54} 1972 (1459) 1084 (1037}
sowing—silking
EE—Y 04.01 ~05.15 45 160) 986 (1200} 626 (720}
alking—harvest

AERTEF (1954 MBRTTREBL . 0CHE - (X x8)
¥ From NIE Jing ~ Fang” s data : =0C acaunlated temperature— ( day < 8)

M=0CHBURRE, EENMSEEI AT 6T, AEMIAELHMIRLILIEE
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(il (HHZE423C). BREMASHEMA SH, EERWMRBOERARSERE. R
“HUEET HFEMETRA. —BIAAEROEDETHRBE 6~10C, H8CHWEHEH
PE AR T 1084 . O, A EEJ/ A 1037F | 0, ERMNUME, EONELEH45 K
FI7208 .0, SHESEHEANARE (120 EARNTTFYRES GER)., K
T4 T F BNoEs X,
3.2 HERHEENSHFHNTRE

S 1k 70 F) B A FRAB SRR 1 T Rk
o _*h'Fmﬁm TR IR B A RN S ERE

g, ww///fkﬂ\““““w\kﬁ Bk R, B, £EREEPEERH
" MG AR AR R, 8
1 e BT o T L R GER  BO H  S A I BR wt
J T SORERANEE. RUNEARR
LH 1z s 4 ﬁsmfh Tos o5 ow e AREEMEAEPHEHRAEEESHNTR
{ Gardner. 1985),
B 1T B 0 5 B K P RO I B 1 RF R | PR HIE A FE R bE
I KRERE (kealea2) 2 MEBEN 5 AR R M AR T R I ERE
FW'““““W*“Wﬁﬁ“”mwm WHERWICE ., WA LR S, ZEAPREM
- Avunt of olar codaion (heal/en) 2 0A pom ke 3. 4TS BB, & F KM EE
HWEEE2 0L, EEFHT - ERAEYCY 3.1, AP IE 2.3 XFEEN
I T R FF B A T BT I 7 40 K RS 2k 1 BTl
3.3 BEARNXSH

saas B2 REEEDPH (1997 4 F 20~ 21
{ ) MAMABIEXEERAAFERS®

i = FRAREEAEENOCR, SH, &
T = BUREON 2.7, DOBERE 12 A M E 20 om
gg / ST ghEpETHREM. ME 2 A IEL . R
Pt e mnan (R 180 cm Kok, HALH
s o 11z 13 14 18 18 17 M HER LI 60 cm) BIKIA 70% 9 A9 K
R BHYEER ., 120~ 60 om RAE 1K 20% A 47,

M2 TR B E M TR 25 8.5% ~ 10% . TERLIR (60

—x— BESH —d-ﬁ— 120cm —C'—f:;c:j ~120 em} MEFEEBHFELXIIE 200~

e e ot o 400 pE-m~2s"t, BPHIAE K KA H A FE R

CA— outeawpy  —A— 1Mem  —C— 0cm HIYeEbEE A (115 kE-m~%s!, Gardner %,
e x— - - goud = = == = = refleat 1985) Bllb, £0~60 cm BETF 4 Hk

3R (130~190 pE-m~2-s~ ") tHAREF H %k
. BEPHHEAN ERAIAFTEENTEITEENCEEN, GHETHAFNE
B, WHRXBEARNREAAN. FTH-A Bal3FE4EH, XS HREE =X
BEIEMHVBRY, AEBEABHEEMER., EEPHKEREKGEL,
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14 FHREFHERT ARE
FIFHTEBERTR 6 SE KT RATHME LT8R ESRRM AN KNE
HEBER, HUSETYRS 4+ TFREITE BLE R R,

I3 ERIHMEBTOHEEFNEERARE
Table 3 Dry matter production above ground parts and Light eneng wtilizahon of com wwwing in winter

THE~R EERERE FrfaE g R Ao SR AA S8 JREFI I E

(g. m™") (g. md™'"? tg. wid7l) tkeal em7) {cal. om A7) )
dry mater grawth rale nel assimilative  1odal incident dauly incident Light energy
weight rate solar radiation solar radiation utilizalion
b 574.7 5.18 344 38.8 348.5 0.80
sowmng—wilking
24 Wk 1480.0 1289 12.65 0.4 453.3 2.90
silking—harvesl
A —tt W054.7 13.16 8.74 59.2 381.9 1.39
sowing —harvest

FEIEH, X EERELPLUAETH TR S EWEM27.9%, Z5—-BEHTK
2B EAHE (Tollenacar & Bruulsema, 1988) ZRAFE, AL R, HRCEE
DL RFCBEF I R L th IR R TE L BAAT L 2E 22 B JS (R85 . T4 /E A P 0 e BB 1l FH B9 aX
FIE, TELMPMERMERME T ERER (21, B1) ISFEREMAHER
(FI#AN349.5F em 2.d77, BN ASII F em2.d7)) s, B EXRELBUE
(FEHEHR) BAMHEREENSETFAERAEHE RN TYE LS~ EREE .

3.5 TH#mEesaEfrk

EXRHEMTYRIERATHFESHIETY, FHTEFENBOKE YT RT
BERFEBAT 10% (Simmons and James, 1985), W IFTEH 225 4= R 7B TR
kAR DG ERFBRREEHMNER- MEXRS IR B2 EAHE
¥ (Hunter &, 1977), #F 4 EFFIECIE N 1996 ~ 1997 1 1997 ~ 1998 F W & M F {4,

FAGTHEY, REWS, LERSESEERPTESEM N, H576E (oF, 8. =
HA RS ) WEHBHEER 12.78%, BEX189.2g m™%; HREHE 302.0g. m -,
HEMEMNS?.OI%., EPHETEYNS/ .65 m 2, HEWMERNSS.89%. HETELE
FERMEE (WEHER) M4a2.4%, FEAF ha TR EN8.71 T 32 (58100 kg/m?),

T ERPEFFEOHE 12.78%, RHAKMTHMESERTFRITRMEH R E,
A FEHZEERNERB IR EESEE. RS EERRAT S EW A
RE B URE M 0% AEH M E { Cirlo & Andrade, 1994), AIEE N IX BIEM L T
KRS 0% L. XBETEEESEN, IESTHFE T 30804, Er-A
H3A P 4000 $ 2 H, EIAE! 12000 kesha (800ke B ) £ hH ., RELBRKBR AT LI
A Y ) R, BREEATNTE,
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Fa4 FEHEMASESRIXMIFERENTHRE (¢ o) ISE2HEESES (%)
Table 4  Dry matler weight of rawh organ of abwve ground pants and it aceount for tkal
mvrease weight n Jur — silking and meta — silking for tum sowing . winter
- # P 3 e dEWE wirh FEEh AR #
leal sheath ofem  diedpart malespike  hulk  comech  gram tolal

A 174.6 944 170.8 52 407 58.2 0.3 0 514.7
silling stage
W Tk B 198.0  121.4 2728 420 203 M95 2499 87L& M54 7
harvestatage
wE 23.4 e} 102 0 6.8 -11.2 I3 7191 KTl H4BD.0
nereasing weight
HEHEES .58 1.82 6.89 149 —D0.75 14,8 14.5 58.89 —

e ul total increasing weight

B SZMTEm ARERE T CE., AW, PR B3R, BmilFRE.

(& %= 3 &)
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