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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
( Kunming Institute of Botany, Chinese Academny of Sciences, Kunming 650204, China)

Abstract: From 1996 to 1998, several experiments and mass cultivation of winter maize are carried put in
Caoba, Mengzi County, Yunnan. High yield were successily obtained in 3 years. The main reasons are as
follows; 1. The growth period of winter maize is obviously longer than othera. 2. The LAI development of
winter maize match well with the resource of light and heat in Caoba. This is the basis of high yielding of
winter maize. 3. At mid - filling stage, the mean light flux density (LFD) per day is 1391.8pEem " 2+57 1.
The plants intercept and capture 87.6% of the total LFD. Enough light at basal layer can delay the leal
senescence, which provides better conditions for the total dry matter production of grain at filling period. 4.
The amount of dry matier production for winter maize after silking account for 72.1 % of the total dry matter.
This is advantageous to grain production. 5. Dry matter 12.78% produced at filling stage has remained in
the vegetative organs, indicates that the source capacity is a limiting 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, Leaf area, Production and partition of dry matter, Light interception
and capture.

EXRE—MEBEY, 2ETERRERANEE, HEWSTREER6 C, BE

» EEWH: ZHE AR BHEXNIEE - PRHESAIEEE (9547-2).
BANE K 1999-08—19, 199-11-01 BF%HE



110 = B OH % W R B

HE-2T~3C, £EFHFBIE 2500 C (Miedema, 1982; JbELK, 1982), —&ik
AEXLBRBEABETRAFEMBHERFHX (EEES, 191), | AH-FHEE
FE12°C~13 CUL BRI T AR (M3, 19910,

ERFAENTHRAEKE R EERLESE, HNE., ShuE, BHER, B
. BET., O/A%, BRESHE. TE. JANKSELRE S0, ERFHEAR
BEFHELAMRMEETEF OB RSP E (Tan - Hang & Do, 1988), HIF/RART
A 7270 kg/ha (Bangrawa, 1988), FEmHERIRIRME 117.5m" B # L kB @ 7= WM A IR
B O(EKE, 1998).

HMEXRABREMEZZ (MME. B, MERSHEE. BE, B, fFay
BB, &R, EIfES) MAEDE (Singh, 1988), HMHAREEFHEHTEHER
Wifl. BITCAETH (666.7ha) HBE LD T 7500 kg/ha B9 T H =R, A XNLBEEX
MAESEEXMEANTECHEHERFBELBELATBRNER, ISR 2B
EREHERKE.

| REMBEGERMSRES

HREE-HEEEBETME, YT N23°23'F E103°23 fRAbBHiE, Jb[E R4k
RETT, R 1200 m, MELEMFHILE (FiHE, 19]), BEHBEBHES, £4
FHEY, 1408 18.5C, FHEK 815.8 mm, FEBER 133.8 keal/on?, 1 HBREK

2234 h, I 41.6d (5/12~19/1), EH 5.44d, FEHRTESSZETHEIRNE L.
21 NEHARIEARATFHEST
Table 1  Annual distribution pattem of main metecrological factors in Mengri Plain

1 2 3 4 5 6 7 B 9 v 1112 efF
year
HEHE (T) 12,1 140 180 200 2.6 228 2.7 220 21.0 187 154 126 13.5
monthly mean temperature
AX¥REAE (mm) 12.7 169 25.8 4.4 90.6 I26.9 157.0 159.7 86.4 54.7 276 159 BIS.8
monthly meag. rainfall amount
HY BRI (h) 215.1 204.6 235.0 229.2 206.3 140.3 150.3 153.8 160.6 150.3 170.3 209.2 2234.1
monthly meen sunshine durstion
ARE (kal/od) 95 10.3 131 13,7 40 11.5 116 11.2 10.8 98 8% 93 133.8
monthly solar radistion emount

M I HHRERRE, RANXHELBEERNARKST2UE, SHEERE
KMERGEYN, BAfERR AL, BELRFENFL, RREFERERY, 28R
R

2 PElSEAZE _

BETIAREST. pHE6.5~7.0, HHLESEN2%~3%, SEETR0.136%, &
¥ (P0s) 35.0x107°%, HEH (K0) 142.0x107%
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HE, 1996~ 1997 EERI2H4 B, 1997~198 #1284 4 H, WHEHEa5IHR5 5
138148,

FiEsEs, BHFNSEE, HEE1.4m, WE0.6m, EHIF, 178 0.5 m, #RiF
0.2m, WHAE. RACBmm KHNEESHET. ErFEHESIE, E8 67500~
75 000 #/ha,

BifE . SEFE 180 kgrha, JFEHE 45 kg/ha, GBAR 23K, 51 90 kg/ha, XWIOLO R
45kg/ha, BEAE 600 kg/ha T (9% 105 kg POs/ha) fEIRIE—SHEA

B BEEAGER. BB, KM RRERDRE 1 R BAERRAXKER
HOw, UEBRAHN~0m’.

BB, JRei. R (B BB IR, BESH, oM, B, 2 B, B,
HE, FOCTHRTShEE,

R =rHH. BB, R, MEEPl, BB (W) RAREENENE
B (ExEx0.75), HiHHETERERNTEHFEY, EEPHAL-8BRT -
WE - EEH (EEL-CORAHF), MEHE (HME 0. 60, 120 em) FBEESERD A
BHBE., REFENEZTER. S8, A3 E, BPY, o BasmEsi et
WHE (5em); BLHERASKNYRY, BETALBHAERE, BEFERHSKYIC
#, USTEANEREAFTTRIEE (A%, 1983),

3 #RMWiTiE
3.1 REEHHNERERNEKEY

f#FH ARSI TERLBRIGN, ERAKPEERE (12.1C ~18.0C), mM
¥UATHERMERTEE (21T ~22.6C), ATEREKPNIEHFERBARLSE
EXREKBEWE, SHMAERIAFELLMERER (£2). H&k6eSHEILEESA LA
Wrhat, BRI 64 d, Z0CHBEY 15S9C (FRRFE, 1984), MAEEILE
(2B 108) of, HEEBRGE N1d BEWIFR60dM45d, £EFHMAE 1A
EH.

%2 EEIAFREWENXHNIRDSLRREN (HBSA) ki
Table 2 Comparison of duration and accumulated temperature in different growth stage between sowing
com i winter at Caoba and sewing com in spring at Beijing (i bracket)

EK ¥ BEH (A . H) x # =10CHE (T} =3CHA (T)°
period of growth calendar time day =107 seoommlative >80 accumulative
and development (month . day) temperature (C) temperatire ()

W —ied 12.10~03.10 111 {6d) 1972 (1459) 1084 {1037)
HEE—E 04.01 ~ 05.15 45 (6D} 986 (1200} 626 (720)
silking—harvest

* AEETY (1984) HEMTATE, 0CHE - (X¥x8)
*  From NIE Jing— Fang” s datn ;: =00 accurmlated temperatire— (day x 8)
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M (2 423C). BRENLEREN AR, FERGRBOERRERE. XA
“BART HREREAK, ~MANERMEYETRERK 6~ 10T, B=8CHRBUFE
WEMAEHN 1048 B, tEEEH1037F . H, BEPNHE, EHLE N4 K
M08 . B, INEYEHBANARE (z120) EAATFHRER (B, A
427 T 3 iR s £,
3.2 HERREENSRFRGTR

— BAEAF B AR R TR
: b, PRERE, TORSRA AR L ERY
y _*,//’ka\“““*~\k\ BHE. R, EEXEFPATEONE
N A KR R R e, M

H R T PR 4R TR B B R A S Y IR AT %S

. A L BUYERFTRANER. —BUANERRR

N AREHEEEHERAERBRAN™R
{Gardner, 1985),

B RN B L TG B 1 RFA AR PESSTN-SE I

L AFERE (kal/em2) 2 SEEEE WA HAIENBHAEE R TN ERE

Fie-1 Toe eich of LAT developmont vith sl vdistion g mm gt UC I, TG LA H o 7E AP SR

I Mmool rofnion (ko) 2L e km 3, AR S H B, AT RMHER

HEARHTE2.0 U L, BEFRNTEBSNNI., TARERDE 2.3, XRETH
o E B L S RO UL RO T & B KSR A P 2R

3.3 "AEANEXSH

w00 E2EM¥EDPM (19575 4 H 20~ 21

[ ) B0 EXRTRATARKY R

—— FERBENTROGLS, K, TE

T BRI AN 27, BEEM 12 5, #E 20 em

" s b IRER, P 2 A VB, M

M 120 cm 2k (BRE M 180 cm 2, BEAGED

£000

1500

light flux denmty

AR ul. w50
2

o LE VRTT ST (N NP ORIV Tt TP ]

A4 8 10 11 12 13 M 15 16 17 18A E’EWL%GOcm) ﬁﬂéﬁ 7D%WA§1X
i FRWERE, 120~ 60 cm BRRIE 20% £ 77, H

B2 FEASMESE SR MY 8.5% - 10%., EREE (60
TXTARA —A—120em —O—60m ~120 cm) HRFEREE -SRI 200~
s et TR 00 jEm i, BAEE RS MR
—x— ot conopy  —O— 120em —O— 0em BYe#ME A (115 pE-m~ 27", Gardner %,
k- gomd -0 wiea 1985) BAE. 7E0-60 om BT 4 A%

# (130~190 pEem~2-57 1) HFEMEF ki
e, BETHEENN LRSI TRAERTE N NEEMESER, B THHKE
E, SRLBERFNZREEH. THHARIHTASER, MXBIHMAESTH R
REZHMBRN, WEBRRBEMMARERE, %8RB RERAH AL,
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3.4 FUREFFNEREF AXNE
FIFIRTEREATR 6 SERTREFTHA M LH THHEAETREMARKHE
HEAERE, FUBERTHRS 4 TFRARTE L BN ALE,

B3 SFRMIRH TR EFFRRER AHE
Table 3 Dry mater production shove ground parts and light energy utilization of com sowing in winter
T~ 1 EREE R [E) b W BAHEHR HASER JEREA A

(g m™?) (g w4 (g ") (keal, em™?) (cal. am™2d7") (%)
dry matter growth rate net assimilative  total incident daily incident light energy
weight rate solar radiation  solar radiation utilization
WR—E 54,7 5.18 3.44 8.8 349.5 0.80
o — U 1480.0 32.89 12.65 2.4 453.3 2.90
W —— g 2054.7 13.16 8.74 59.2 381.9 1.39
sowing—harvest

FIERH, XBIRELPUNEFNTYRSEYEN27.9%, XE-—BREBEEXK
A PREHAIE (Tollenacar & Bruulsema, 1988) ERAF, BAKER, HRLHEE
MBEXEFFHE FERELHMEELHEREE. TYREFTRERN B X
$RAE, FERMPEEMEEME M HERER (X1, B 1) IGXBEMANTRE
(BN 349.5F .om 2.d7, BHEH 533 F .am2.d7!) FE, £BEXELHBUE
(MEHE W) BRI R IE BT 0 IR B A T AR T RUOGRE R A R
3.5 ToEHSENR

EXRFENTHREERETHAEENAE™Y, FENCTFOBKL S FaT
BEHEMTE 10% (Simmons and James, 1985), HBLHIEr 22554 =R T HR
PR EXEEERE AR, MRS R e 2 B L Z A NEH
¥ (Hunter %, 1977). 3 4 BTPIBLIE N 1996 ~ 1997 £1 1997 ~ 1998 SEF M BRI L HI{H,

ZAFEER, BRSNS, LERERPEREIBTEREN. EFE (0, B, X
MRS WELSSEEN 12.78%, SE# 5 189.2g. m % REME 1302.0g m 3,
HENENRT.O7%, KPR TERSN .65 w2, SEAMEMSE.0%, FETELS
TEMLH (REER H42.4%, HEAE a B TITRENS.7L TR (58100 kg/nf).

BETHERMERENIHE 12.78%, BB RS ERSEERNRHER,
HTEELBREROEREDNEATeEE, MREHFRERBAE™ RS- YHAR
ZEBHHMEN 0% ZHER LM ( Cidlo & Andrade, 1994), HEFENHERIBHLE
Kr=RATHRE 20%U L, XEETRAESESD, AEGTHF AR LA 30808, Hr-H
Ak F) 4000 B AR, EiAB) 12000 kg/ha (B00kg/ M) £FH, IRLBERRTLI AL
A A Y AR, BIERNTEER.
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Ry FHEGEMFTSERIXSLTEDENTHE (¢ o) HOBNRELH (%)
Table 4  Dry matter weight of each organ of ahove ground parts and it account for iotal
increase weight in pre — silking and meta - silking for com sowing in winter
g 5] x 14 HEE iy E b Ei% £
leaf sheath siem  diedpent malespike  hulk  comeoob  gmin total

[%:s ] 174.6 9.4 1708 5.2 40.7 58.2  30.8 0 5147
silking stage
Lrgid i 198.0 121.4 2712.8 420 9.5  20.5 2499 R7L.6 20547
harvesstage
ME 2.4 7.0 1020 368 -11.2 21,3 209.1  B7l.6  1480.0
increasing weight
SRMES .58 1.82 6.8 249 -0.75 4.8 4.8 58.89 —

% of wial increasing weight

Bt BITHENAREREXE. #WE, FRE ERF. REUSAE.
(# % 3 w)

Jmkde kg, 1982, RSy (M) dbE: Bl 192210

FitE, 19 TEREEASELER. L. BAEEE, FEMNSKES AL (M), 2. SBRHEER, 53-7%

FEy, BHEE, EM%, 195 FRMEAESERKET J). AERERE, 5. n~17

E#ES, 191, RESMEEY. L. BURER, PEHOSESRE (M), Jb50, R4, 206 ~223

ESHP, 191, SESHANE. L. BapEs, PROSKRSEL (M), J650, SRS, 127~ 162

EAHE, 198 fuEERFEERER (J). SERE, 1, 15
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