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EFFECTS OF WATER STRESS AND NITROGEN NUTRITION ON ROOT AND
SEEDLING GROWTH AND WATER USE EFFICIENCY OF WHEAT
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Ministry of Water Conservancy, Yangling, Shaanxi 712100)

Abstract

This paper reported the effects of water stress and nitrogen nutrition on root and seedling
growth and WUE;the most efficient way to promote root growing, to improve WUE of wheat.
The study was conducted in a kind of wooden boxes (20 cm X 6 cm X 50 cm)with 7 replications.
The contemporary wheat variety, Xiaoyan No. 6 was used. Wheat seedling grown between nylon

nets were harvested at 47 days alter sowing. As water stress increasing, RL, RDW, LA and
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WUE decreases observably under condition of soil water content as 40 —70% of water content
capacity. The effect of nitrogen is more complex. That is of benefit to RDW,LA and WUE to de-
crease application of nitrogen to soil as water stress increasing. The optimum combines of water
and nitrogen to promote root growth are W40%N75, W55%N96 and W70%N120kg/hm?, to
enhance WUE are W40 %N60, W55%N85 and W70%N150kg/hm?. Noteworthy is that the ef-
fect of nitrogen on RDW is more important than on RL. It is proposed that adjust the usage of ni-
trogen to soil according to soil moisture is efficient way to promote root growth and enhance
WUE of wheat in dryland farming.

Key words water stress, nitrogen nutrition, root system, WUE, wheat

MEELEYH I EERK. SR BEMIREBE . EEYHEREATFHEBNE>F
BEATERNEMN. EEDRFEEP REAEENFR-EEEEFH—IFT, BRA
It B LR A TR AERMOBHER R PR B ERY AL S, BB M R R B Y
BAEMIKE RENEAN T AERREG T, JFHA L8 LK BB CRE LRR
FHYRE  EERBEARE. Weaver B 19260 151 RN T MIEYR ER T,
MR FEHAENEDTBRREEXEEN.

B 70 FRUE, i TEFREMFRKTFHES RAEEFRESRIEYWEEFRTH
— A ERE SR A TR S DA, RETE R RS E KBS R BERBG ST
B AT (LHREEAE BRERMERAEHSE T EET KEHR.

YR EMEE R —DRFH RV RE (Crossett, 1946 %), X ERATIEARS
HEEFHEALS AIFH, R AR TR RNRE R, ERBREGT, 1R
FIE PR R MEKS ARG T . RARERENTE S BN, RAFEZFEAEN
HREEHN— A AEEER. HMEE, AT AR % T E 3 (Feil and Geisler,1988),

T 7E 2 AR AR X, 4 fo] #6406 - S0 B 3R 1 AR # B A , DAR /DR AR B A A R BB K 5
FIAME, BT MBRZHRBE AR EHETREAE BB EMARE AT LD
ERBAERRAKSFAREARNE:; FRKSHERETREAEE AR REREEKME
KSR RN A RO E, R R R KR E M RE KRB RREBEIKE.

1 MEE Tk

B3 TF 1991—1992 S e AN H A R T A H A R4 T H4T . AR R R B RS
IMB 6 BNERF, R 2EHE 2 KM D BRERIT MREXAEZREFOOMLIBEHENE
7K B (SRWC), EE/KF LA 180kg/hm?, TR 0,FKFH 90kg/hm?; SRWC EfR K
70%, FER A 40%,FKT-H 55%. REZITWER 1 R,

RIEFE —FIFH AR Z (20 cmX 6 cm X 50 cm) T, BEE XL R T P+, BE
50cm)7. 8kg, T IEFE AT IR K 2 E 0. 104%, KR E 171. 4 pg - kg ', EE B 42. 36 pg -
kg ', BHHLE 1. 313%,0. 93 g ZRIBEAE (PO, &8 46%) FREM —KEAN L4, RRAEK
THREENRE 46O MREINBA TN, TIBEEKERAREREH. NEMRTFREM G
HMFIZREMZ 6 R AESEFREK T IEFA KRS REREERR T MHRAH
PIAER AR WA REZET .
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Table 1 Coding and quantity of factors and levels

&E AT R
RE&G Coding level Quantity
Treatment No.

X (ND X, (SRWC) N(kg/hm?) SRWC(%)

1 —1 —1 0. 00 40

2 1 —1 180. 00 40

3 —1 1 0. 00 70

4 —0. 1315 —0.1315 78.15 53

5 1 0. 3944 180. 00 63

6 0. 3944 1 125.55 70

2 ZR50%

2.1 KREBENRREFNZHEHERCA) BINE
fEFRE K4 A &4 T (SRWC 2 40%), /M LA BEWEEKF#I &W F bE; BEEK S

il (SRWC K 55%) A BMBEEFET LA MK KR F /4T SRWC X 70%),
BiEREKTHES, LA HERS, MEREKTE 126 kg/bm® UF, HEBRAEKE DR
8. X% SRWC ik 46. 5% B, i I RAEXT LA IR, & TR fE R, WXt LA BHBER,
SRWC KT 46. 5% RN AMBRY . BIEAR KRR ZMAT M /MEHEHRTE » FICH A 13
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2.2 ARHBENARERNDZHERRE

i 0b 4

ARFERERATT, LR EES PERE
(RDOWMFRBEHZEW., TREMFHAEKET,
W& 7K 4 RO A B , AR B I R B0 I, ZE /N S
Z 3| B K Bl &4 T (SRWC 2 40%) , KR 90
kg/hm?® 72 45 W] {5 /)N 22 4R B B S8 38, T e R 180
kg/hm® NI AR B BE ML 2K 5HEEE F-H
ARIAGX/NERBEEWABEE. AR LKL
FUHTREEXRER, REEFABRART Y.
SRWC40%N75; SRWC55%N96; SRWC70%
N120Nkg/hm?, I F ¥, L & 120 kg/hm?, SR-
WCTONMAS T IRERARE. (H2).

INEREK (R 3K RN A HE . 7
SRWC % 40—70%WE M /NERKHE T REKE
A T (B 3—a) . BEEFMBKHERR
KBF, RIAN . WI0%H KA 15 kg, W55 % Bt
HER 30 kg, W40 %5 i i & 36 kg/hm®, R KBV
Koy ZGTHRARK, AEHESE T HEFERN
9 U 3K U6 B B K 43 B i R B A B, A0 e
e B R R K B A3 na A A (B 3—b).

RETFERDW) 58 KE (RL EX RFE KL
FEWRN EHEE—EIEMAXXLR (r=0.8793,n=
15>, K4 B8 BHAR AR T E I BRAK ; K B #FBd
MEKARFEREM, EAMEERARIN LHT
AN, HBR L BKESBETEXERNAELR.
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Fig. 3 Effects of SRWC and N nutrition
on RL of wheat seedling
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Fig. 4 Effects of SRWC and N nutrition
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HE4UBABEY, /NEYHEN WUE B BKoNEEABRBNAREZERBE . WER
AEH B+ K 2 B W IR WUE W84, EXHKS SHEEKBTFRGT . E—F
HMEHMNEERCHRANM,/hE WUE ZELABR . 2R~ BAESEFETHR . BIMHEE
MWER RE KPR T NZEXB R WUER, L BIKG EREAEBNSHARYE
ARE. SRWC40%N60; SRWC55%N105; SRWC70%N150kg/hm? B94H & , W] 2E 18 40 B 7K 43 4R
GLTFMBRK WUE, BMEZ. ME LB AKSRAE TR, ARNARZS M, AT

WUE #4285 .
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— W, EERARERMAETE. LKA S8R, B AR T AR X KA R, TR T Xl B3
B SE Y RALRY , it B AE K Z R A DR RARBHRE B, o ERANE
BB ERE . Lo EMAEREK. B, ENRAMENERTHSEE,

MREREYH,NERRERSHHERKRLERAESE FHX R r=0.9425* » ,n=13),1k
BB BEAE, RHRAREEKOFEN, WERBKBELEITHAMNERKRE. MRKS
RFEMXEFTEE,

WEARAR, EARRLEKS ZHFTRIREMNBEREEFERANEERRSIM
M. SHHERNEYEEARNER, X A FHFEHKSHHESKE T (SRWCL0%) , HE
B35 LA FI R R, MARARER, RHEXMRENERBER. L40KR T8, 2R
ARAEE LA 1 RDW BRI A WHLN, S HBME SR EN,LAfI RDWHET
BRad, AREHVNEERBRGEER . FREERIIAN, T ERETEKSMEREAGT 4
LAERYIRAKSEREREE  HARAEFERKFE. MESEHRZANKISUEEFTR,
SHAME, RN KSROAHMBGF, X K0 &8 0H R B R R IR IE [
Xt K AR OB 2 RO B R U RN RIOK S RAF B R R AN Y RIEANB &R E R IFHK
ARB,NBUFE LM A EFORER}, REEAE - SENERHE TRAERNE: W
MEREME . HTEMEKSMFES LA E SRAMLEE, AAEREIMMBERYE
R ABRER, FUMAEFRNREFTREGRALEEREKX.

3.2 BEERSASAANEWUENRS

B, R A= LAY £ e BLER 2 B 5235 a0 o] 7620 s ) A BR B K, fE R4 AR
RESBUGFEEDERR B, UAEFBRERAARZH . RENE LKA RKBEHNT
WUE M5 . X RERXH,RDW 5 WUE Z [H#XEHR A EHE (r=0.9182 % * ,n=13),
HEMERKS WUE BIX 2 EFR B E KT (r=0. 9224 * * ,n=13), AR KRR EHE
B F WUE B8 . i TREE KA 5 BARTFOHERBE, FULELBRHRERAIE R
Mt KM WUE BREEE T BRIFHER,
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