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Effects of Partial Rootzone Drying on Sap Flow and Water Balance of Pear
Trees Under a Shallow Ground Water Table Condition

BRI . 2000-12-26
Fatkgns: 20010304
FPOCOORERR] . VR KT HUROKAL: R AW
YEKGEIA: sap flow; water balance; ground water table; partial rootzone drying; pear tree

LT . K BRRERE S (49725102, 39870478) FIG199901170835 H o A A FACTRAIH H

(=4 L2¥hA

BEAA L PHALAAR R R IR A K L TR E S A S, v 712100
[IES PHALAAR R RS IR AR K L TR E S E A S, M 712100
Tan Goodwin R 5 AR L BIF ST

Peter Jerie BRI RF L AR BT ST

T2 R IREL: 8

OCFERE: 10
LIVE

o TR T KA i A AR DX T 5 2O B R 250 K o PR R, TR TR A RI o R IE % =R b2,
BIfEZ0IERE (CFT) , HMMRTERHENE (PRD) AP MRIXAZ BHEME (ARDT) , )48 ] 33K M R 48 (BnviroSCAND AR Wl
TR A TR AR 2L o &5 R W 7EPRDAIARD T 10 T M AR DX AR AR AN R T HRAR X, 1 HLABK T-CRIAE WL AR ) DX 3
SIKIG, ARDIFJ X (AR U ELPRDIFK SR m b AG 22, IF FLLLCFTIIK; ARDT I 25 LECRT I/, (EELPRDEREE — AR oK. 7
S AR DX HEBEINT,  ARDIFIPRDIY H AE/K 5 ELCFI Y /. ARDIRIPRD i 0] (¥ AR 28 LA 7K 23 R BCAMEE 208, , M TR IX A2 7K 5 B 4 K
S IRCRE Ty, HRRRE SR RS R I R KR A 6. 38 DR 5 S5 Y 28 R 78 R R A, AR R T )y 2URRIE AR X 1
AKX R R BHZRR S SH YRR RA S, T HARRRRIEE T, L3S KM RN 220 2% 1
WIFER M I L2 AR . 5 CFIAHEL, ARDIFIPRDAZ) /b FH50%IKHEBE /K 52, (BB 1) 7K 4391 FE 5 R 28 S B D A R IR L g o ST it
187 O 7K P R T A 852 3 b R KA (958 . ZEARDTRIPRD A& P (b R /KR A LU CR T4 A W e 484

TS L

The experiments were conducted to test sap flow and water balance of pear trees response to partial rootzone drying
under a shallow water table condition. Three treatments, i.e. conventional flood irrigation (CFI), fixed 1/2 partial root
zone drying and the other 1/2 part irrigated (PRD), and alternate 1/2 partial rootzone drying and irrigating (ARDI), were
designed. The EnviroSCAN probes and heat pulse sensors were used to monitor soil water dynamics and sap flow respectivel
y. The results shown that the root sap flow of wet side was much larger than that of dry side in PRD and ARDI, also large
r than that of the same side in CFI. The root sap flow of dry side in ARDI was restored and improved more quickly than in
PRD after rewetting. The trunk sap flow in PRD was smaller than in CFI when one side was drying, and it was larger than i
n CFI after the dry side rewetting. The trunk sap flow in ARDI was smaller than in CFI, but larger than in PRD during one
side drying. The daily water consumption in ARDI and PRD was smaller than that in CFI during the period of only one side
irrigated. The compensatory effect for water uptake existed in the roots of wet side for ARDI and PRD, and the ability of
root water uptake was enhanced when the dry side rewetting, and it related the duration of root drying. Daily root sap fl
ow was significantly related to reference evapotranspiration, but these relations were markedly different for different s
urface wetting patterns and different sides. The daily trunk sap flow was also related to reference evapotranspiration, a
nd the ratio of trunk sap flow and reference evapotranspiration was not same for the same soil water content under differ
ent surface wetting patterns. Irrigation water use was approximately reduced 1/2 in ARDI and in the drying periods of PRD
compared with CFI, but water consumption of trees and trunk sap flow were not reduced the same percentage. The effects of
partial rootzone drying on water balance and sap flow were significantly influenced by the shallow ground water table. Th

e capillary contribution from ground water table was significantly increased in ARDI and PRD compared with CFI.
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