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Relationship between plant transpiration rate and
meteorological factors of walnut trees under drip irrigation
ZHAO Jing hua, HONG Ming, MU Ha xi,M A Ying jie, WANG Chang xin,

(Collegeof Hydraulic and Civil Engineering of Xinjiang A griculiural University, Urumqi 830052, China)
Abstract: The transpiration rates of single & year old walnut tree at different periods during different growth stages in Aksu of
Xinjiang were measured using the packaged sap flow system produced by Dynamax Company of America. The relationship be
tw een the variation laws of transpiration rate of walnut trees and meteorological factors was investigated. The results indicated
that the diurnal variation of the transpiration rate shows the single peak curve in sunny days, and the bimodal or multt peak

curve in cloudy days. T ranspiration rate had a good positive correlation with solar radiation and temperature Ta, but negative

correlation with humidity RH .
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Tab.1 Irrigation system and rainfall used in tests
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R T 5/ mm - - 29.2 92.6 19.7 141.5
HEKIREL 1 2 3 7 1 1 15
HEJK E W/ mm 75 90 135 315 45 120 780
1.3 AENZE BT % IK AT R YERE B 5 (7K 5T, BRI A FE K B 2RI K.
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Fig. 1 Diunal variations of transpiration rate of walnut tree in sunny days
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Fig.2  Diurnal variations of transpiration rate of

walnut tree in cloudy days
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Fig.3 Diurnal variations of transpiration rate and meteorological factors
2
Tab.2 Partial correlation analysis
AR A RH R Ta Vi Tr
RH FHRME 1. 000 - 0.568 - 0.920 - 0.651 - 0.649
b 2 V(XU - 0. 000 0. 000 0. 000 0. 000
AHHE - 0.568 1. 000 0.713 0.370 0.969
K 35 (XU 0. 000 - 0. 000 0. 000 0. 000
‘ FHRME - 0.920 0.713 1. 000 0. 604 0.775
S T (L) 0. 000 0. 000 - 0. 000 0. 000
AHHE - 0.651 0.370 0. 604 1. 000 0. 260
Vw J—
35 (XU 0. 000 0. 000 0. 000 - 0. 000
FHRME - 0.649 0. 969 0.775 0. 260 1. 000
fr 2 PR R 0. 000 0. 000 0. 000 0. 000 -
RH A 1. 000 0.319 - 0.87 - 0.656
ik 2 1 (L) - 0. 000 0. 000 0. 000
R A 0.319 1. 000 - 0.246 0. 494
- @.zﬁlr@i( XUy 0. 000 - 0. 000 0. 000
A - 0. 867 - 0.246 1. 000 0. 661
Ta 85 P (LA 0. 000 0. 000 - 0. 000
Vo AR - 0.656 0. 494 0. 61 1. 000
25 PR R 0. 000 0. 000 0. 000 -
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ZEME A G N T AR AT AR R 2, By

FEUNR:
Tr= 413.151- 5. 846RH + 1.437R+ 10.714Ta- 12. 69Vw
R*=0.843

A Tr WZEMEIFE (o h); RH KT8 (%) s R 9K
RS (W/m?); V,, i XG#E(km/ h) o
3

(1) ZEJE R ) H AR LA S 0 R4 R, % H 48K
o 2, B R AAF R, % H 2R Bk WU ol ik dhsk .
T ARG IRE - K 4 Bt B A 5 1 2R 3R B AR,

SRRy S SR NN IR IIN - NI NN E B ]
PNANSEER IR NCIR

(2) ZEHEHE R 5 S5 BT 1 Al 2o i R 0, 28 R
5K BHER S AR Ta BAR I IEM K LR, MHK RE0 5
J3 0. 969 F1 0.775; 5K Vi R IEM KR, HEMFERHK
BAK, 00 0.260; 5% RH HAT RIF MR LR, KR
B - 0.649.

(3) ZEMB RS R % N7 Bk A7 A4 B 434, [\
HJ7 B k. Tr= 413. 151 — 5. 846RH + 1. 437R +
10. 714T a— 12. 69Vw , R*= 0. 843.
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