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WE A THEAMFELTRMHERGEREN SHEBNRR , RABRREAZESEN Tt B PR E iR 15 F4 7
W (Prunus armenica L. ) |16 SEE Bk (Prunus avium L. )5 ~7 B3 Z&ERBEHA24k, RPN TR 5 L 80K 5 8dE . 5IARE
T REEFERRNRERFESH(K) , ARAFRN R EER ZRHER(LA) SRASRIEANSEEZBE(T,) %
FAXUREOT S T AR TIAERY (T =K-LA-T,)) . M EFR RS 528 R AR AT, B0 T 5.6.7 A MBS [RIFFIES:
310 0.14.0.09.0. 06, 383540 % F& 48 5 A9 — G [0 05 05 72 L AR 20, 8 HH OB RO B BB 3R 8,5.6.7 H bR B2 (0.9,
0.85.0.75) &5 1 £%,RMSE(2.50,1.92.1.57) ,ARD(12.51% ,20.76% .19. 62% ) W& )5 &) 1/2, #—H K Priestley-Taylor
(PT)IHEEENSHE R, FIAARERTET 3 N H 2 FRAE 177d S, B 5RME SRS EHITIE B8 =
VA5 y =1. 01x(R* =0.92) , W] WAHEEDE BE R, T X8, 68 TR
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The model of prediction of transpiration for fruit tree based on leaf area and

canopy radiation
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Abstract: In order to reveal inherent relation between leaf area, canopy radiation and transpiration on economical fruit
trees, dynamic changes of transpiration of 15 year-old apricot trees ( Prunus armenica L. ) and 16 year-old cherry trees
( Prunus avium L. ) were continuously monitored with sap flow measuring system in Beiliu orchard in Changping, Beijing
from May to July,2007. The meteorological data and soil moisture were also measured. Using time character parameter( K)
which represents soil, weather and other environmental factors, leaf area (LA) which represents how much energy is
absorbed by fruit trees, and reference crop transpiration( T;) which serves as reference, the dual coefficient method was
used to establish the model of predicting transpiration (T=K + LA + T,). The correlation analysis between leaf area, net
radiation and transpiration was carried out, and K was determined in May, June and July, which is 0.014, 0.09 and 0. 06
respectively. By the comparison analysis between the model and linear regression model in that only the radiation was
considered, the accuracy was significantly improved. R*(0.9,0.85,0.75) in May, June and July was twice , the RMSE
(2.50,1.92,1.57) and ARD (12.51% ,20.76% ,19.62% ) were half of latter’ s. As reference transpiration which got by
Priestley-Taylor ( PT) was used in the model to calculate transpiration of 177 days on two fruit trees in three months. Then
regressing with measured data, the equation that y = 1. 0lx was got( R* = 0.92). It showed that the model was very

simple to predict transpiration with high precision and easy to use.
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MRIEVEY) SEPrTe K BT HE R 3, 0 8 FE R If () FNEE K B 5% RAREDUK /- B H R . BETA 2
SE SRR & B 5, ORI 0 A B S HE-RE R RS AR BE AR SE AR, BRI X G R Y
P—TFHED AR R B, B AW M AR RS, SCBR R AR X4 R T 9 5 — R X 1T R
#r e B R SR R — A RO B BRI s SR SRR R

BRI E R G REMERR T R R BRI 288 & , (B T lA 5B 4 R R 2% 8, 76 H [H] 5 F2 7 5 8 2 b
RARH . A5 R FORH TR R RN B SR .. (EURB-SEEYEREBRLERIEY
TKE R RER NI, PR, FAO fEY R Y0k, UH B2 BB EY REGE BB MR IMEY HZ& &
MR BRIZFEFEITE KR AR, 5B R R K, — i SR T B OB 5 A )k
AT o %FTF Penman-Monteith (PM) 3155 27 1 i, BUORIISHESR RIS/ RO B
SHORBARRX E3E, T Priestley-Taylor(PT) A3 H TH A KIS B TARR] | IZ MM, 5 2 MIEM A K
#1901 CERES \EPIC 2480 I £ 1ML B, A #4581 LLAL PT 5 Penman'™ ,PT 55 PM"™ 5 IAN PT Jik
SEAREE I 2 H IRE M E B ZK . SR AR RS RGP RN 2 57 2 S BOH R] I SRR 52
F T LhRa R R B R, Eo AR /R ZE R R i Bk AN IR R, R R R
R EE NN, RS S R T SR B S L Se I A2 B B AR A e

A WA A AR SR S PT AR 2 1 &, 38 MM 171, A8 5% B i B 2@ AT R
TR R FE SR, BSLIE AR R, 8 T SE R FH A RN ZE R A5 A
1 #RITTE
1.1 {5 XA

RIZEJL I B P XL R R g i (AL 46 116° 4710 FR 4 40°10°54") # 47, BERX SRR 15 SEAE AR
( Prunus armenica L. ) ,(7HE 4m , #kE 3. 5m, 16 EAEHk ( Prunus avium L. ) , 4785 4. Sm, ¥kFE 4m, R 56 X 115
£+ 60cm HE+, LEOAIEL . BT LHER, ETIEREA S 10 ~ 1Sem MR E AVESEE
=W,

1.2 Wi B 55k

RIFF T 2007 44 A A, IEEA SRS AERKS, KB IEE 12 A KR BIFMER 25
TDP 5 (Y BiREH ) b Ay Bk 6 . A KM E MM IR, B TR T 0B8RI, &
—FEBSH0TE 30cm &b, b T [B]fE 4om 223 gy — X AL AR ALY Granier F Y BUREL , b AW In#REr, TR
FEA IR, S8 S5 PR B 22 (AU 22 28 Ak, W00 5 SRR R BT B0V 2% B o A TR ST K 20mm , B BE R £ K
> 30mm,,

FEFEAT AEBRFRHT 2 b 2226 B 3h R 5k (K BH VA8 ST 15 18R K BHA 35008 S G kA B B A5 1R L K
SUE Sy Rk R R R TR AR IR ) BRI TE N TR M BHRE 30s 32 1 IR, 43R Smin FATF DR
BRI Grant 22 R A H 3R AR HI A B (Squirrel Date Logger 2040 Series) , %€ 3 T & A . R4 Bk
2 b7 R W R ST (TBB- 1 RS2 RS ) R MR Smin 1R ENFHREAHCRIL(PC-2B) i, FEE FRE
% TDP 4+ HORERHAY T 30em 4 , BEHYTE 20,40 .60em 31 FDS + MK 43 kas 7!, 45 R+ 46K 4, 9 1
JAZA I RABE 1R, I LAI2000 56 /= 434S B 4 BRAE R 1 I TET ARG 8o

I 8 B 0 - VR U 2 B AR LA S A T AR AR, L P R I 2 BE B o SR TR 25 L BB, AR AR Gramier TR
T2t A RRE

ATmax _AT 1.231
f_119( - ) (1)

Kb of PR RMEE (g-m " s71) AT P RE IR 2 (C) , AT, AP R BB & KR
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#2(C),
1.3 ZEBIHELE

I FAO LI MU EY R BEH B R EM R R BRI E AR N,

ET=K,-ET, = (KK, +K,)-ET, (2)

K, K, HEREM REGK, HKABIEREG K, WRE TR R R REM ERKKNS5EE R
HIRERLIE L, 528 & RE AR, RN AR ZT L 5K 5, 4 Bt =Rt  RE B (LR AR K
25 B 2 R R R EAHES L K Rn . BTAUEM REA R, KRB EAX R R

T=K-IA-T, (3)

KA, KRB RIFHESEL, LA M ER, T, ARRARXIHERNSHEEE,

Jf Priestley-Taylor 735" H AW S % FKE, HREEE RGBSR ES S XK E .
_A_Rn 4)
A+y A
A, A KR E-TREE IR AR (hPaC ") 5y R BE % 4,0. 066/kPaC ' s R'n W5 I 7 i

FEET(MJ-m > d ") 50 IR H(2.45M)-L71) 54 Rn =RTln(L'm‘2'd'1 ) o FE[R]— B [8] | 7] — 35, XA [

R LT RRER I Z A, EEGH TR/ A S oK A RZE T RER AR EA K,
] LOK i Bt — O -

Tpp =1.26

T=K-IA-Ty =K-IA-q~3—Rn (5)
A+’y

KA KRR RIRMES B, LA M AR, o O PT RECGTERE . 8RB ORI, AT LUK 2 ik — 2P
AP R 5 AR AT R 0L -

T=K-IA-Rn (6)
1.4 ik
FI A HRIR2E (RMSE) - AHXT IR 2% (ARD) /Wit 85 SeME 2 18]35 2% , 5% ] Spass13 % [6] 5 5 &
BT K -

2
RMSE = [%2 (Tm eeeee d Testimated)z] (7)
% 2 l Tm eeeee d Testimated I
ARD = - x 100% (8)
measured

2 BRE5HH
2.1 ABEETFS5EBHT LA

5 AR ARAkIE RS SRS A, BUK &I B R AL R, 6 A E A F T B , K45t R AL
HIRZE AR R 7 A XK 53 7 K B s/, Bt LOKE B S48 SRR R A TR K B2 AT HE B S 1 oG . 2 mm
B RABE RN R A RMAERE MRS SRAA GRS RK S, MRS REEY KB A SILRIFE. N
E1AUEH, BT S5 AMERFUTSKSERE NMZEBEAERE THEAHG. 6 H.7 AHEBHET
M T, x5 HBKAAR, FI—HERHET 6 AR, 17 T RH . S LIRS BEaT R 2 T
B, X HEBBAKEHE—BEEMHERX, SR8 22, BER LB RERH AR EE S
B TESFAE R, 3% AT BERIX LA H 13K 3 55 a 5 X A e SRk 2w & 32 b 6L, R B RS iR T 5
EZEBE BEHR,
2.2 BRIFHES B E

BT EAFES R R E — B B L3R SR FIN IR R G R N G, NG EERI( T =
K-IA-T,) FJLAE H  ZE B SHTRIFHES I S ERBR BB R, BT RS BEESH R E NS R
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Fig.1 Seasonal variations of environmental factor and transpiration of apricot and cherry
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Fig.2 Relationship of monthly Rn and transpiration of apricot and cherry

N T ARG S A R R K Al i A A, R AR B A 7R (Y =S - 4.7 =a-Rn) B3 7E
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FAERFER R  RA R A L D M-S, X Pereira A R % LB R B M AU ELBIERA
Wiia . TR R AR KRR L AR RS R AR T E R R RS e AP M ILERK,
P AU MRS R SR BRI RE S 2. MR 1 P RTAR 1 5 A 6 A7 H Gy wash R ik [a]FpAiE
S8 5009 0. 14.0.09.,0. 06, BRE MR/ , 7T ILERSE R 7 A Lkl T 2608, ERORRIME (3 L HEME, Lok
SBARHREA o

®1 TRAHEEHEHFEEBHEEAST

Table 1 Regression analysis of Rz and transpiration in different months

25kt Apricot( SR LA =12.77m? ) 4848k Cherry (4E LA =30.22 m?)

H 43 Month [ AR ML RE RMSE ARD

Regression equation R " K (L-d™1) (%)
5 A75# Apricot in May Y=2.02Rn 0.73** 30 0.16 1.70 10.03
5 A##Bk Cherry in May Y=4.33-Rn 0.74* 30 0.14 2.89 13.91
6 HZ5H Apricot in June Y=1.06-Rn 0.74* 26 0.08 1.12 20.28
6 AAAk Cherry in June Y=2.75Rn 0.81* 29 0.09 2.28 17.10
7 AA5# Apricot in July Y=0.83-Rn 0.68** 31 0.06 0.93 11.99
7 A#8k Cherry in July Y=1.72Rn 0.67 ** 30 0.06 1.98 26.12

# % P<0.01

2.3 ET AR R A R TR A B

TERISEHE R EE T , M AR B R/ MR E B R BE R 2D o A [FIRA B M T AR AN ] S BRI A R AR K 22
5, 5 I AU RS A AR B A R — A RS, T AR RBUSEIR & IR ZEFER . 1B 3 2 PiFl
SR PR T AR 5 R S THT A -5 2B AR S A, IR AR AR P S A8 , R Y =S -4.7 =a-Rn fij
FRLEAERRHEAT T BT LA AN S8 T AR SR -5 PR SR RO AR ARG (1B 2-a.b) , B B AR T % 18
I T AR ¥ R 5 I ARR SRR AR SE R B (1B 2-c.d) o KREEESL I GETHAR L 3 TR 22 0T, 2 D5 18 - T AR
RMSE ARD W BARFTAE B HEARIEL (K 2)

F2 FMASES HERBNRERHMEBENIRESH
Table 2 Error Analysis on predicting transpiration of different fruit trees based on Rn, LA

N Aty GEilAR LEP RMSE ARD
Applied equation Month Statistical model R . (L-d~Y) (%)
T=qa-Rn 5 H May Y=3.15-Rn 0.42* 60 5.92 30.21
6 A June Y=1.95-Rn 0.48* 55 3.60 35.29
7 A July Y=1.28-Rn 0.49* 62 2.24 24.66
T=K-LA-Rn 5 H May Y=0.14-LA-Rn 0.90 ** 60 2.50 12.51
6 A June Y=0.09-LA-Rn 0.85* 55 1.92 20.76
7 A July Y=0.06-LA-Rn 0.75* 61 1.57 19.62
* % P<0.01

HI 3% 2 AT, SRR () B (RN AHIE 240 (0. 14,0..09,0.06) 5% 1 K IBUE — B H R* & T{U5 B 54
FSRAR I B [B] 945 5% , RMSE ARD H 2 FEAR (5 1) o X WIRIE T i AR /I 2 i 32 mi e 2 A 2 1) MR AT
AW EZERS . W3R 2 A, 2888 2R 3 W4 AL, 70 B2 [E R S50 M A R A o B A RS
BEEZ BN LHOK > R IR ERFINERRAF R0, A58 % BUA [FIR W 7E R — B 18] Y K A A %L
Ho M HERSEEN KNSR EER T ETIMR AT ARSI R Z AR R, SR 2 B 22 v i i
550 T AR R R, A A T A SR T e i/ T AR 0 R /N SR 1 2 R, 7 R S R DR A 5 8 4 v e AR R
ZE R InPoK B Y s R, (6 5 2 T R R oA HLE AR RS Pd A KR S

http ://www. ecologica. cn



58 FE  F T IS SRR R ZE R TR 2317

35 a 35 b
30 ° 30 °
25 L y=3.15x ° °°° ° 25 L y=0.14x ° °o
R2=042 ce °%o R2=0.90 o o % o
20 - 0, 8 ©°° 20 oo o oo
15 15 +
° o ° ; ° %%
10 | ° oo & ‘@ 0F o ®f
o ° °
5+ o® o 5+ oo
0 ° ' ]
0 2 4 6 8 200
o 5
2 2
S &
: :
e £
| |
8 200
4 4
12 -
10
8 —
6 L
4
2 -
0 ! J
0 8 0 50 100 150 200
ST Rn (Lm™2.d™) TR X R AT LA X R (L-d™)

B3 IR AR SR T AR AR R AT

Fig.3 Relationship between transpiration and Rn, LA of the two fruit trees

a.c.e 4= 5.6.7 A 5% ES, b.d.f25.6.7 AMZEBSHEM x SHEH X RH  Relationship between transpiration and Rn for

pictures of a,c and e, transpiration and LA x Rn for pictures of b,d and f in May-June

2.4 [/ ff Priestley-Taylor /A= TR ZERE &

LA E E R SHE AR R IRV R A SR K B A B E R R BN — SR E
M H R R/ EZ B EEREHE T, PT AXLEH EEHRE S R o A AR EBIE THH8E, FERRR.
K PM AR R3S Tl RR R, R Penman 23 I 5 KU 15 25 M R I8 B A9 1R A0 AR AR
Gunston' ' 434 30 NHHFS R U VOB TS 207 24 A W BB I oy BiF, 5242 AT A PM 25 6], T35 3]
PR ZFRREFHTEDFEKEN B K. &3 2ARIAR PT RE0(1.26) 53 MZEBE S ZRITL
ZEBEMMAXRGITR, 7T LR WA RS B RAT A TR, AR B E AR, BWhRiRE
(RMSE) 541122 (ARD) [Rl AR #3E , iX 2 1 T RRIRER LB HER LB, SR R 225 %
B EZIREN T,

B EEERHERE E T HERERIRMEER, 7T LA T AXRR A FAEY) A [F 8] 28 9 & «
7B = FIESH X MR X Tppo B T=K-LA-Top , REEYIARL A G A S 2R Y =1. 012(R* =0.92,n
=177,a=1.64) (E 4) ,AFRBEFEHRK, FOUHBRBFTRIRZEN 2.01 L-d ' HXHEZE N 17.86% , X4
R R S PR K
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®3 PTitHESINEBNAXSEITER

Table 3 Statistics of calculated values of PT and measured vaues of transpiration

A IR (Y=S-4.7=bTp)  HIXRK RMSE ARD

Month Regression equation R " (L.d™") (%)

5 HA5# Apricot in May Y=2.82Tp 0.76** 30 1.79 10. 69
5 A48k Cherry in May Y =5.55Tp; 0.88** 31 2.76 13.68
6 H75H Apricot in June Y=1.43Tp; 0.76** 26 1.18 21.04
6 AAAk Cherry in June Y=3.59Tp; 0.81** 29 2.24 20.53
7 AA5# Apricot in July Y=1.10Tp; 0.70** 31 0.94 12.30
7 A#8k Cherry in July Y=2.55Tp 0.74** 30 2.31 31.29

#* % P<0.01,0a=1.26

NERBOUTLR S FRAGRBNEREER o5
HTRIESEAR G &, 385 850K 4, AR 30} ;zggﬁ i*;lrcrztl?nf\ﬁe e -
FEE ;R 1 AR ARKZEEE FEZEH THER G 251 o 6f Mk CherryinJune
AR RSIRN, RINMER L ERIIER. = 0| 7)o .
3 #ig ;

RIS R B AR SRS 222 WEE RN
HISR 3N, 52 2 K A R HIER, N5 At s It OREE
EMRE TR SR 6 A ME LUK TR o
SRR, SRR HIES B OB P

RIS A VOR, RS 9 250 0
SESE AR SRR (R M BE BT, E RS B4 PORLRARS RSB IR PTG
E@Jﬁ%\‘/ﬂ}ﬁ (5\6\7 H ﬁj\) , RMSE ﬂg 2.50.1.92.1.57 Fig.4 Relationship between transpiration, K, LA and PT of the two
L-d™',ARD 35 12. 51% .20.76% .19. 62% 24 pEEH 0 ™
FHEM 172, 0] A BRI GEW R B R K &1, ZRIBEZ W, kA PT iHEEENMABEZ RS,
SIS B/ NMEIR R, A AR (T=K-LA- Ty, =1.64) T15H T 3 A BFPRRIE 177d HZEHBE,
RMSE =2.01 L+d ™" ,ARD =17.86% ., SFEEBIMLMEHRITEIT(y =1. 01x) ,R* 353 0. 92, 7] RALK
BERURE BER R , T HLSE B T AN A A (R SR AR 28 10 B ) 0 , 6 SE B g P 7 8

S e o — 5 B AR B R AU M T AR, B 2 TOL A5 B I 8 AR EOR 0 2 B 2 i T AR &
RARZS 7 5 HER , AT WK R IR A R A O R E B . A SCH YCR AT RIFHE SRR BT
BNARES LIEESRENSGA BN, RIEADR, AR RR 5 H.6 H.7 A8} EIRHESE5 518 0. 14,
0.09.0.06, [RIEFFI M AR5 e 2 3mSR R ZE I &, 7 S2 B A — € S H M E , (B4 BT FRAUBE
RTEWSGEKAES A .6 A7 AW ZEBE, 55 Mz WA RRB R A B B 2T IRANR .
BRI XA [ A B TR ARAE S 803% , AT R o

ARG RTr (Ld)
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