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Abstract Experiments conducted with winter wheat in greenhouse show that root water uptake is reduced by water stress,
and can not recover to the control level even after the relief of stress. The degree of the recovery after rewatering is affected
by growth stage at which stress occur, stress level and stress duration. Under the same stress level root water uptake recov-
ers to a lower degree if stress occurs at an earlier stage and to a higher degree if it occurs at later stages. Prolonged stress du-
ration further reduces the recovery of water uptake. The severe stress at different growth stages affects the recovery in a dif-
ferent way. The recovery after severe stress started from three-leaf stage can surpass that after moderate stress, suggesting
that earlier severe stress has no more negative effect on the recovery than the moderate stress. At other growth stages,
stress level has negative effect on the recovery. Comparative study of the maximum root dry weight and the maximum root
water uptake indicates that recovery of water uptake under moderate stress mainly depends on recovery of the activity of the
existing root system, while that under severe stress mainly depends on the regrowth of new roots. The incapability in recov-
ery of root water uptake represents the main factor for the decreased productivity.
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N \ N Treatments #F~ =0 =H-~-S8 HE~KY KV ~2¥ ZE~-HE HE-AL FE-RR
Hl [B] }%7](%’ Uﬁﬁlj\iﬁi—%ﬁ Sowing~  Three leaf~ Tillering~  Jointing~  Heading~  Booting~  Flowering~

)H: , /J\ i = 'H' — L H_‘j' ﬁ ﬁ E _éﬁ_ 6 three leaf tillering jointing heading booting flowering maturing
BRI TERA KA I E o KA A R A 100~75 100~75 100~75 100~75 100~75 100~75 100~75
i Bi-A  100~75  55—65  55—65 100~75 100~75 100~75 100~75
BEULESKBEEHBE KRR B.A  100~75 55-65 55-65  55~65 100~75 100~75 100~75
BA4¥ER(RELD,FT4MKXT B-A  100~75 100~75  55—65  55~65 100~75 100~75 100~75
Bi-A  100~75 100~75  55~65  55~65  55~65 100~75 100~75
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FR(A) £ &K BAR K7 72 B A 5% Bs-A  100~75 100~75 100~75  55~65  55—65 100~75 100~75
JKER 75% ~100% , H KT  Be-A  100~75 100~75 100~75  55~65  55~65  55~65 100~75
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B(B-A 7] 7] 3% /] 1 35~-45 3545
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35% ~45%. 3 1 B -ANS=H~ CA  100~75 100~75 100~75  35~45 3545 100~75 100~75
Ce-A  100~75 100~75 100~75  35~45  35~45  35~45 100~75
W BI85 2K B, -AR R A

i 5B, AR Bk BEEE FRIGHS H T Fab BN R L AR & KR

B [E] LB, -AK , BRI M EE K B;-AN 0 BE ~ 22 W0 18 J5 B K B, -AR M B8 i 8] 5 B, -AM H , {H—
B0 ) 8 T LK 5 By - AR IR T ~ RS 38 )5 B K s B - AR 46 38 B[R] 5 Bs- A R, 1B — B A BT
e K KHC-ACo-A - Co-ARM R E B K 77 B8 T 89 R KA B, K 70 38 R BR )G , BT A Ab B A8 & 7K
FEAKF, BEEWEKRERAKD MR, AREREN LK TZEN, 5 2dHFE 1 R(BERKEY
FE L 8:00~9:00 By 3#47)o LW KBMK TR T ROT, E R R EIKEZ BB R LR, Ko @
BRE,E-REAESEREE, YREGRARKRERZFRMK N E, Z K% ERE, BEE KA E
ERFREDNE 2d FE 1K, B THRERRRSE, TUZBERERKOTL, U0 2 RRELRZE IR
ERK, ATHRBREABKSREZENXR WETRE, REMNERBAUN,  KELPELYE . 5 7d 0
T 1 W, KRR e AR IR E B E K et |, oKW E 3d PR 1o, 36 2 ), SR E 214 7d
BE 1 W EANEFHIN 12 %, B0 1 WEK 3871 18 8, BURE N 18 thFHE. REUREMN LR
KK R, AN S K R R TR ES

2 GRE5SW

T2.1 KD MM XR R B KN K K

EREAKDTIET =0 ~ R 8 (B, -A) 57 BE ~ 2R 8 (B,-A) VIR ~ B A (Bs-A) B
5Kk, BB KRBT B8 E DX EAS52.9% .64.4%F80.6% (R3K2) . /K4y ria B 3 X148 B 1% /K %
®2 MAKEENEBRAREBRKRE

Tab.2 The maximum root water uptake after rewatering

& B EAEREA BAGKEE/ mmd' BXBESXE/% | £ H EXEREA BABKBE/mm-d™' BKBRE 53R/ %
Treatments Days after rewatering Maximum water uptake Percentage of water || Treatments Days after rewatering Maximum water uptake Percentage of water
uptake to control uptake to control
A 55(¥&)5E) 11.03 100.0 Ci-A 25 6.99 63.4
Bi-A 14 5.83 52.9 C-A 20 6.21 56.3
B;-A 21 5.21 47.2 Cs-A 18 5.69 51.6
B;-A 13 7.10 64.4 Ci-A 20 5.52 50.0
Bs-A 21 6.00 54.3 Cs-A 15 7.95 72.1
Bs-A 15 8.90 80.6 Ce-A 16 5.55 50.3
Bs-A 16 8.48 76.9
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Fig.1 The changes of root water uptake of winter wheat after rewatering
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Tab.3 The maximum root water uptake, root dry weight and grain yield

L.} BARE/g K " Maxmm oot dry weight BABERK/mmd ' HEFRphk ' L BXBE/ g% " Maoumum oot dry weight RABERK|mmed™ " HHER/g % '
Treatments -4 45 b 54| # @ Maimum water uptake Grain yield Treaments HAR A # B Maximum water uptske Grain yield
After rewateting Before rewatenng  Increment Alter rewatering Before rewatering  Increment

A 0.59 - - - 2.49 Ci-A 0.22 0.06 0.16 6.99 1.10
B;-A 0.27 0.08 0.19 5.83 1.24 C;-A 0.23 0.07 0.16 6.21 0.83
B:-A 0.26 0.19 0.07 5.21 1.14 Cs-A 0.29 0.12 0.17 5.69 0.93
B;-A 0.28 0.19 0.09 7.10 1.52 Cy4-A 0.18 € 0.08 0.10 5.52 0.58
Bs-A 0.24 0.18 0.06 6.00 0.79 Cs-A 0.40 0.24 0.16 7.95 0.79
Bs-A 0.37 0.32 0.05 8.90 1.55 Cs-A 0.42 0.25 0.17 5.55 0.53
Bs-A 0.37 0.32 0.05 8.48 1.39
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