hERIAFEFR 1999,408FD . 16~19

Journal of China Agricultural University

—MEME BRI
5 FF© B R

(FERIYKERRSHFHEER) (LHR A FHEBT)
M B ENMNEYREREREYRESHFERBEE TR ANER L BY T - MEDREHENE
REMCPTM), BN ARBEANFERY. EARARTOREBES I TEFHBRITEIELL
HATMEHREHSER EHUESTRNEENERL KUEERY, EdRETERFERE foc. EWH
R EcMBY LS e MEMERENHILHBIRN LEN THRAEY.

x| Y REF BR
¥\ S165.21; S501

A General Crop Phenological Theory Model
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Abstract  This paper describes a general crop phenological theory model (CPTM). The
model is expressed as a multiply form of exponential functions. It was constructed based on
the analysis of crop development feature and its relation to environmental factors. The model
has better explanatory capacity and be suitable for simulation of crop development. CPTM
can simulate phenological process ideally when being applied for wheat growth. The practical
measured and simulated data were very similar. Theoretical speaking, CPTM may be suit-
able to all crops through the determination of functions for controllable factors, effectiveness
values (Eg;) and parameters (&, ¢,).
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AEEMEKEAENRESST AFHNELMBIEE. S EHEHANMED > BHERM,
BARBFEXREAKERAETEMNZENCREBHYEAR. B EEFHRHTHEUERUCHE
RA#ARRE . ARABRE EORB FRHIUEMEEBRY,

B 18 4 ,Reaumur® @B sr TRB ¥, XNEKBE-HE”, X—FEZEASME Il
A.RRENRARGAZE BiREEERK. AL U%K, Nuttonson B TR, B Kt
RERFEAEW, R “ERELE. Brown A A EYPEEEESBELE 2KAKME LR,
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BB BRSO RH M OKBA A B ARTH — R USER . AU EXH
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Bk L BT/ IERE Y SEEER (WDSM) , B K LU E SHR 5,
BYTREARHSHESHE BUMEQHEAREENRERA.
FHRRERANMARRERUFARREA OEYEYERAERM L B EY R F T
BYEYRE S RERE FRXROMT BT - M EAEDR T NS ERER (CPTM),
BAABEHOMBEN ETEFTHBIHTEVUER, o LUK PSR R, & TEFRMA.

1 EMEEEERMHEYT

YR LEFTHUREATMBRKENERR S EEMRHEMAER RS & BN ME
RAREAFASRHER FEHEESTEEWE TR KERTEEHET ., ERFH
REGBRAEWHEFRREMAXERERE., B EPEEFISHEDEUTRARY.

dM 1

Ht——f)‘=fo'fs D
A fo.fc RIS HIE1E.
So=exp(K) (2)
Se=feu*fec=Sru1 * feve*frvi * fear * fece fec (3
He frui=Eg" 4)

EREBEAP D—AFYPRAEFNEMN B G

M—AEBHREETHBRANKTHR, TR M=1;

dM/dt— A EHBATHBRANETEE , AT A TFRITXENER /D) FRR;

fo EELE R

b B A& & F & B (basic development coefficient) , CH AR B X B EHEHLRE. £ A
KA G EATRER, RRERAF H/D ALK EET RS, RABR,

S PR F 7w oR B

frc JEX BAREFTLEREEEEFEMES HESNERAG6EF EHER
I

Sfru
B

Eg; FREETF MREOEWBE, HEE 0~1 [, IREEDREIFEEFH
SR 5 5 B 5 5
355 B T A% 18 f5 B B (genetic environmental coefficient), i FRIFBH F &
B, R B SR E R F B B A XX B TR A R

EXTHEESEHGHE, AMETTAALERESR/N - RER Y, H2E LY AKBI2
BxED,

RHEFHRELBLEREY R FT AL H R (1) FRYE CPTM (crop phenological theory
model) , BLHHERY fec EMBBIE Ee. BH £ M e, EYWR TR BISBER (D BN 335 5
THREEY.
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EAHER. BELRAEVREFNERER NERFTHEYUTRRSY.

W L for femFor fr+ fomexp(K) + (En)* » (Ep)* )
A, fr—— AR R
Er— BERRE T  RBRE AN E R H 0 R W

p—— IR B I #tE # #%  $ (genetic thermal coefficient) , B FRIBE R ¥ R XS E
¥R F by B AT IR BE R R A R A 5

fr 6 2 3 55 7 o 35

Ep bk CE S A e e

q— Y6 JE A R IO 4% 4 18 f% & # (genetic photoperiod coefficient) , f&] FR % & 3 & %, f Bkt
PG R R B B I R R R B R KM R S & X SRR

RGP E BHTRHE:

{(T,—Tb.)/(Top,Tb,) T,.<T.<T,,
E.=

(To— T/ (To—To) Too<T . <T, (6
0 T.<T.,,T.2T.;
KA T— 8B EERBRANEHSRCC);
T.— BAEBREAINER TN TREE;

Tow— ZETHBANEREN EREE;
To— ZEBTRBA/NERTHNREERE.

HTEARAG THENSEEYATEENMBERBE ISR, BREREEER—
AEEEXMEENEN . REEEDEBKME, W, Er TREITRALEA:
T
E.g :T,<TbiB‘." vTi=Tbi;Ti>TwiN 7T'=Tnpy o

EHEAMEBY Er 3 Ev, KEAB N B F Ev(vernalization effectiveness) , B/ R/NEEHF
e BIR S B RSN FEABE, G 0~1 ZE. Ev HTAHE:

(Tyv—Tvw)/ Ty —Tw) Tuv<Tv<Tyy

Er 4P

1- O TVopl <TV<TVop2
EV= (8)
(Tyva—Tv)/(Tya—Tvop) T vope <Tv<Tyn
0 TvE<TwTv=Tya
KXP,Tv FUAMBAMEHIRECC);

Tuv,Tve— 53 WA HEATRBEMTFL EREE,

Tvopt 1 Tvoe—— B A BEHFETREENZREEFEHC ERRE.

FEELHBE . BERYK p A pv Ron BRFAL R H7 15 8 15 R $ (genetic vernalization co-
efficient) , IR FEML R, ERBSMIEX —KF B B A X F LR BURHE.

Ep M FAHE:

_ PL—PL,
~PL,.—PL,

BY%.PL<PL.Bt,PL=PLy,;PL>PLyB PL=PL.,.,
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KOF. PL—ABTHBEHMEEEK /b)) PL,— £ FHBRHMBE K

PL.—AEHHRBEAHKBERILK.

EAEBRAE TosTons Tvopr s Tvores T s Tvms PLopi B PLo VT 8765 % X SCRR B R 47
BE .

ER/NEREFERZE Y TR HENERETHBRBER, FRYE WDSM (wheat develop-
ment simulation model),

WDSM #RIZKE 7 KEX 19 MUK S TR B AE , A F 288 24 & 7 2R
EXNEIRAZABREBOAE 2~4d. 5EENRBEMAL, ENENBESR THY KK
£, 5 CERES-Wheat YA B HIM AL, AR EOAHTRAY.

3 Zit5itie

OARRESNTENETREREYRESHFHABER FXANEM L B T8
RAEYREDHSERERACPTM) i TRENED AT SHFERFRAN —BREEH L, B
FHEREN. A, BEdHER BN ETFRAXSHE FUN EENTRENTFEY.

OhYAEERHEE (CPTM) R A KT MBS IHE T AT HE QT HIEEL MR
RAFRBEIER, B—FX B FEFELAMEANBRBENBNRET A TRFHLERE
S5XRRERZENHRBRXE.

@ F 7K 43 I 4% B 9 B o 350 o 3 TSR S RLIR BE B A R B B 78 8. ik
R, FE/NERERYUENBIH, Ee B ER ALK REN T L IMRAMEKREN T %, F
HREPR, B2, TEWRNRESIEREFEWRAE Ec B E TR R &SRR,
RAMMEER, IR #— SRR R,
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