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Effectiveness of the Environmental
Factors and Growth Stage Model for Spring Wheat

Pan Zhihua Gong Shaoxian

(College of Resources and Envioronment)

Abstract Temperature is the leading factor and the other factors which affect spring
wheat growth stage influence mainly the effectiveness of temperature. A concept of
environmental factors effectiveness coefficient is raised , and the environmental factors
effectiveness coefficient of every stage of spring wheat is worked out which can measure
the extent of effect on growth stage . Based on the study above , another concept of
equivalent accumulated temperature is suggested that equals the product of the
accumulated temperature multiplied by the corresponding environmental factors
effectiveness coeffient. also, a conclusion is drawn that spring wheat need certain amount
of equivalent accumulated temperature to finish its development if its demand for
environmental factors could not be met . Considering the different environmeantal
condition requied in different growth stage, a growth stage dynamic prediction model is
built by means of correcting step by step, and its prediction accuracy looks much higher.
Key words environmental factors effectiveness coefficient;  equivalent accumulated

temperature; spring wheat growth stage model
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RBFHES  ERARXFERABENET . BEXKTEESIER, FEED TR
REBR—EHNRE . HRFELAET, AMIEEREMZHRBN SO REREYEENHK
BLFHWEREETLRPRIETERAUER R FEHTELEN, MELEEFHLEG
FEBFITFHABRLEFRRARE, SEFFIRABL, FEEFHHEYR.HE
Z BYHEMYH. SREKE AMEESTETFHHRRALBWBN, FBEENMEF
B A ST K /N H 3918 > H o] BB 50> B S ARXHR BE > B R K B I R Sy &
HEDEEHETFRZEH, MREFIAIBEREMRENERE T RAEFSHELT
FENRBRAXHEFTLEMNITE.

RNENFRR)BEXFENZEGERMHARR 6 SHHEFHHMEHFRELR, FIELE
FHEREMEFHBRIMZRRNRBERRNEH AR IFEEF TRALBERWBEHE
DL, KB LH 1988 FEHEIARE T RN 1995 F£0HT 114. 3 F-HBIE. XYHFE
BHFxETFHEREEAE.

AHFRHEMWERIREMETPRENEERER FRRAEWAR, FELEHE
HEFHBRRR,

(1 ARRNEZRABRRENXAETHRBRALUE - 8)
£ B Br—HY e SRR RTWE ME-—AR 2£FH

1988(Z /M 4E) 182.7 327.9 234.6 325.5 944. 2 2014.9
1989(F 24 263.6 347.9 228.6 335.1 914.5 2089.7
1993GEH H) 202. 4 339.4 236.9 334.4 935.6 2 048.7
1995 (T8 4F) 279. 8 344.0 223.7 339. 8 941.5 2126.2

1 ®EEFHRENRERYEEEEREAE

1.1 AEEFNERE

R AEFHERFEERFRE B.K KB, XEKERR AT, X RERAER
2. FENSREHRMERHEFHRREN. ERXBRXAFTE~RXEFT. A B.REAETF
TUBREERERVEE, RAKMEERBEF, EHRNEAKET, KR T EZRH
BH¥. B FHEEFHHEEEEM. KohE e SBEMFREFREMNHEL.,
INERKHBIEY M HKMELER, K0S E/PIRETHIRSESR, XHES
INEBEMEENBAERRNBRFES, H RO KERI R AT KEREER.
ARBHFRT . i KEKEFHEFHNEWH.

BEEEEZWEES NENERKMEET BN EEFHRENFESHEHRD,

EHRKSHREET P, LK RPL B HERSERED KT REEE
i KR EIR, it B KK, R KR R it T K ERE 4 138K A e b E A
A. 28K REMUCEBEEWERIEDHAEEED, T HEWEREDH EFHFERE.
ETR¥TEMRX, THKIBAEWERKAT . BEANEERFEF.
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HANERK B BIEY, SR JER X H A K X R B 08O, {H 6B 89 % M E KT
FMRpg MY, HHRMNEFDRENEREFTHNEEXE T,

FREAFETERAFETRUEUSEN=KEFRER, BB ES RPIFHERFHELI
LE A E .
1.2 ®EmiE

BERENMNEERETOMBREER, &4 %M KM EF L RINER N DEEHF—
HEENEE—ER/NENFENE  EWEREERBEMLHEE, S RUE/NEE
KA REE, B REmEEARE, ANTEWEESMARE . LESREMBK. 8 T4E
FHE/NDEERKABUNEHTERE, THRETUHABRRESOREER, ARBRISHF T &4
FHBMEWMEFSREHEXREGR 2),

k2 ZAETNMBRAFEETHEHRE AT AR

5FH EwRET BB 7R HXEY FREE

ER—LE TRBE  AT=489.857 7—23.699 6 W 5. 73<W<12. 92 0.9058 19.165
W) AT=—122.538 8+23. 699 6W 12. 92<W<20. 11

BE—8E TREE  AT=176.432 3+12.728 3-W 5.81<W<13. 81 0.976 2 40.584
AT=527.987 9—12.728 3+W 13. 81<W<21. 81

SEE—RY  TMBE  AT=90 945.805+1.354-W—753.125:DL 6. 23<W<(14.23 0.9620 36.132
A¥(DL) AT=9984.345—1.354*W—753.125.DL 14, 23<W<22.23

BY—Mi 1MEEF  AT=15812.32+8.788-W—1207.16*DL 9. 76<<W<C15.16 0.9219 27.074
HE AT=1 6078.78—8. 788-W—1 207.16*DL  15.16<<W<20. 57

HWE—B® TWEHF  AT=1100.58+11.18-W—25.864-DL 8.55<W<15. 67 0.9939 40.863

HE AT=1 450.82—11. 18W—25. 864+DL 15.67<W<22.79  0.993 9 40.863

H (O WBE W N ENHRRES KR, HEREN BRH—HER 20 cm A MR E (%), HE—KTH 50 cm
B3 B B (%) R UG 100 em @9 LR B (%)
(2P L& LT 0. 01 KEBEWHARL

B ERATH, FNBRIFEE T SREMMHRREEE 0.9 UL HXRBE., XTI
AR RE AT MR EEE. U EFRENERE T HFEEFH BRI,

2 HMEEFHARESHERER

MFEE T RBHEmARTTUEY  FREFHARAG KBHWECESRET
BEE WL, —BRUEE FUHERAEFEE —TRERS HEREFEETAS
TrEOEKREILHRS EREBRETR.EE AXHRETEONERKFRERYH
B BGERER, B DESEFTHBRBEN TR E . 58 B KRHRA LRMERTE,
ERRE ., RIVEIEY=BMEHBEIFERTFHHERERE T TRXENEEEFH
BHBREXREETRE, RN E T RERERGE 3.,
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%3 HFORLLETMBRERNREARFITEMES RER R
£ F M B HE—E AT RV WE O HE- SR

TREE/% 12. 92 13. 81 14. 23 15.16 15. 67
Hi ¢/d — — 12.927 1 12.927 1 12.628 7
BiERR 183. 66 352. 28 229. 22 340. 55 949. 07

R, LB R PHAREEF-RERRAFRNEFERKEEWRERS MEEAFHKE
HBRBERNESRE K, THRAEFTFHREEE TR EAFREFX A F R B ERRY, &
ZHRABRERN . AR NARERESERTEY AR RBRFFEE 7 AT HE
AL,

F=RiERR/ERRE=AT0/AT D
FREFFEXRGAERHER. F=1, WABFAENRERS F<UL, FEFHRIL EEK
R F>1, R AR B HER.

¥ ERE—AR,H ATO=F « AT (2)

HWRFH F B0 AT B8 H ATO WHBEREL XS5OI F QORMEREL—FLH
POCHR AR BB ERE RN, L F RARBEAR. XEAREZRBEERSHHERN
B, BEEPIRAELXGHERN MRAAFERBNEENERRE BEREAIFTR
MR R SR ERZERERGERENERT , FEEE& X BRI X RIR
AymEm b, ARRMNKEAR F AFREEFRBAEREMZWE R, AHRAEE T
ARERY. |

HT AT RZHBERM.SZHFHEERN ¢, F:

ATO=Z3ft (3)
fRZHFRREFHERERE 2 t0=1 (4)

RBRt NELHAERFEW T EYARATRAEEANERERE PLUER
B, EREE S R S MIFRREFRRRRIEY AT B, HaE e LT RN E
MEREHBEEEENER L, XEMYEREZEFRTHRERFHER, AR T X
BRSO L RER T T M EREN R,

LYEBEFHERKRZ ALUERB IAXHE EH EARNAREEZGTENETHEL
FERHUEBREBESCHERBAEZAFTERNRABENRERERASFH, XEEOQOAHR
iR, AREITUEE OEREXERRE(GERRERXP HHELT EMREFER—-
EHRBGEGERR . OEFRERXGFAIAHEMEET YRR EATER—CHLERE.

BRETHEAERRSYERENRE ABELHE/PEEFREREE T M,

3 EPITEASEFHRENEL
FNEARRENN BT BN ENERRTRANESR SFREFRANBE
RAFR TR & . B BN R 0 % B OB R R S B T AR R B R
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MIRAZLITEERIAT Y. RAZREITTEFRR A ERFTESENENHBEEENRE,

X[ LAE S B 2 E BRI R, BB ARG R E R BAFHEmE T,

Bk R S TR R R,

3.1 £HHBEWLS
BEENEHETHFARYHMSBERERG, XBREPELT IS HEF—H

WO ORI A (1,2,3,4,5), X 5 MEE

SHNERAFRRFERG, REEEENRELR, CFARMEEXER. I THETHEEZ

A, XEHEHUTEAER: #/F o; HHE 1, S8 2; RV 3; ## 4 WM

5,

3.2 EMBRAEEFAEMERBLKEN
BRIEESGAREBENBFER T AR T

. #BH—Hd .
0 W<5.73
~ ]183.66/(489. 857 7—23. 699 6W) 5. 73<W<12. 92
fi= 183. 66/(—142. 446 5423. 699 6W) 12. 92<W<<20. 11
0 W>=20. 11

REAPARFHHENKEMED H A ZETH B LK TR.OEEM ERER, T
CIP

I. HE— 8
0 W<s. 81
_]352.28/(176. 432 3+12.728 3W) 5. 81<W<13. 81
*]352.28/(527. 987 9—12. 728 3W) 13. 81<W<21. 81
0 W>21. 81

. BT
0 W<6. 23

229.22/(9 945. 805 2+1. 354 2W—1753.125 2DL) 6. 23<W<14. 23
P 1229.22/(9 984. 345 1—1. 354 2W—753.125 2DL) 14. 23<<W<22. 23

0 W>22. 23
V. HI—HE
0 W<9. 76

340.55/(15 812.323 2+8. 788 3W —1 207.154 6DL) 9.76<<W=<15.16
340.55/(16 078.784 8—8.780 3W—1 207.1 546DL) 15.16<<W<C20. 57

1=

0 W=20.57
V. R
0 W<8. 55
_1949.07/(1 100. 582 6+11.175 4W—25. 863 9DL) 8. 55<<W<15. 67
" ]949.07/(1 450. 816 0—11.175 4W —25. 863 9DL) 15. 67<<W<(22.79

0 . W=22.79
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A b2 e 35 55 R F 9 BRUE S 3 — B B i P390 2 T BE A op R TR 3 P 3918
3.3 £EMSENET
IELL bR R A, AT LA E /DR RIS o RETALEER S W

£y 4,
s=2(( 3/t /7]
i BRETNR, BERE NBENE R LB RE RS RMAREFERERY,
FRE RS RYBATHEE.T %  HBRYBERR, XAPE-—KAFSHTHE
EFP. BN RNIFSATRERYUREBRE, of) ARG <N, » YERRBEEWRY, o/
Ky F A Efijt]_Ti<99 i‘f‘%B‘j‘RE“Eﬁjt,‘_Tu‘"—%?ﬁjﬁT o, HER M 1,1
T, HEERE  + 1 WBENRBEEFAERERENBERE, FEHE A RNFESE

W 20 fot—Ti EME., RINFXATRITE DX RREDRE.

4 TR RRAESIHANEER
T L3 J7 B A0 DA BT 0 S BUR BUR R 4 BIREAT 1995 SR HHIBUR (3% 5).

k5 BERHFEHRERLEK

LEPBMMRE o] S BB B4R 2k
EEH Lk B H
Fi H ¥ WX REY T4k A # HHXHRE %

B ™ 04-10 04-10 04-10
T 05-20 0.0 05-17 10.8 05-20

5 B 06-10 0.0 06-07 8.7 06-10
] 06-24 —1.8 06-21 6.0 06-23

W 07-11 0.0 07-10 1.8 07-11

B B 09-06 0.0 09-03 1.8 09-06
¥ty — ~0.36 — 5. 82 —

. ARHABRREUSETHRBIRE, BEFHBRNEE
TR FHE N 232.1,339. 8,231.0,330.1,934. 0,
* MR E = CERE A B - BN BB/ ERESEENRE

I RAVEH T A B L FE0 (LTE,1988; T R4, 1989; EHF,1993) 8 ¥k
HBUE ERFEFBIR T B G R N S BRRRBREN TR EDR 0. 27% . @ ABUE T
WMEM T MR ER 4.93% ., IR, Y ERBFRE LR ARBRBERRMER T H
BB . TR, R E R B 5 B A B IR A T U R B R AT R R T
WRUEZ HURERETER TREN.
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5 &g

OFHE T E/NEE TP E LI BN e B IR S E 74, 8
ERESET, LTS E TR RREX R E R b ORI RE T &5
B IR H I T 2 R 4, B 4 O BRI T A B IR TR

@Y BRI N FEE T AR RN S ENFRY R EREE FRERE Y RHET .
BINEZREETER—EHNUBTE. FI,HEEFENERANBRERRRAGFE L
e, X ER BB ST ERRY T A TS TR, RS,

£ F X W

Mg EHERILKEE. ARRLKEH R, 199
EEEEH MEESERSNA. WM T H MR, 1992
SEFEH. FEMAFES. AR B G R, 1991
SEFIER. MNEESHR. WM BTITRS M, 1989
BHEE, BRRESR. RLIRFHRE R . KRHEM 1991
WEN. YEREBRENE. S5, 1981,(7).: 23~24

N e W N =

(L% 12 50

OFMBEENFS - FERFUTEA:OFLAER.FEER, KB FEEXRET
AEREFHREARMNTAERR EXTREREEVR A . FLEEERE - 2ELEE. X
EEEREEE. NEGE . SE R . EHRFFREAR ERF MY ELXER, XFEME
EEERERASTHEL. BRAECHEAZLGTHRLN 700 R EHRMEFER. O5FE
AH G, 7 P ] E S ) R SR DL B VE R L S TED VA R, BR AR IR (R ARG, M hn T R R RS T
BB, RIE T BIEFENZLET. OEEE . BEL AR EUER Y — . BEEEE T
BB AT IR IR AT R L AN BUE 515 B B s 1 4 A 3K {4 . 16SrRNA 2
H 3 LB TR R 5

BEEREIEERNENERE, EIENARREN AN RE MR REREME
EXFFTEE IR, X IREHIEE FHEI R ENEERE.



