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Effects of Nitrogen Nutrition on the Drought Adaptation
and Water Use of Spring Wheat

Zhang Suiqi  Shan Lun
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Sciences und Ministry of Wuter Resources Yangling Shuanxi T12100)

Abstract The effects of nitrogen nutrition and water stress on water status.stomatal conduc-
tance .osmotic adjustment and net photosythesis rate of spring wheat were studied. The variance
of leaf area.root growth,root/shoot ratio.water use.water use efficiency and vield were analysed
under various nitrogen nutrition and water stress levels. Results indicated that the adaptive
charac-teristics of spring wheat to drought were different under various nitrogen nutrition levels.
Applica-tion of nitrogen fertilizer may change adaption way of spring wheat to drought in some
extent. This was beneifical to resist drought.but phsiological drought tolerance of crop was not
significantly improved. The increasing of yield and raising of water use efficiency with nitrogen
fertilizer were mainly because the need of nutrient was satisfied when the plant was growing .and
the root development was promoted.the beneifical use of water were maintained.
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1 BEFFHE |
1.1 % BF/NE(Triticum aestivum )%#EESNQ(Z)EﬁﬁﬁiﬁE&
BHEBET 7. Okg, TR B RIE L, MWAFFKEN28. 0%, ER I & B4 518 - BREHES.
00mg/100g T+ ,2%0. 084 % , AYLR & &1. 063% ,2B80. 138% , H B BE11. 98mg/kg .
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RS RES AR E YA A KB Yw) FI3005 - E N E, BB S (o) Ak A TR %R
FM— 40k B & ERE, 0 54X & 7K B RWC F{RKREH A TR, B#& ¥ A DDS—11A
B GO E, B K RAK S B SRR THENE 7 L1 - 1600RR5SFLit LB i mir
SIS TR SIS, B EE S ER A AL LS CO A UE, T EHA AAM
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2.] THRFETERERMNENZARSPRAT °r : —e— W
EEEHHRE
RIGHERRW . EHHRAXET . FNEHRK
¥ pw FIAHX &K & RWC 7E K (6] i AE 40 3 (8] 2 4k
AR:HFETET,.ow BB BN, {H RWC £
AWAEALE EMB BRE;ETE T, BAELE
B ow B B, T RWC N F . XEH AR T
BT, MEMENEKTRREGHADE W, AKX
BTHRPEZIKGHMENERETET. B L
REGHINTFKE"HERRWC HE .S BT (h)

THAMEKEHDMED . E—EBFELEST .
Hiw 28, M1 mETRETARRKFEREEN S B AL

%l TERILEBABRTRAESHEHEF/NE ¢w 81 RWC 1§08 (10°Pa, %)
Tmak ® ® & HE & I
%) ow RWC dw RWC ow RWC
30 —8.5%0.1 91.741.55 —8.8+0.2 94.6+0.78 —10.340.2 94.640. 74
50 —7.5%0.3 96. 64 0. 35 —6.8%£0.3 95.5+0. 81 —6.610.2 94.4140.52
70 —4.4+0.4 97.3%0.10 —4.3%0.3 96.530. 49 —3.5%+0.9 97.340.99
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Feo45 S A - o B MR B E 2 K T M AR A
TE O B B Y R R 0 R TR PR TR, T
=1z FEF AR b T A R M B K T 45 T
: .5 gw BBl B, R ET R, AR 4
Bt R ER AR B,

Hz gw—¢s KRR  HEEMSEEIE# B R MR T K R
HKER,TEMT KSR BFETRE T, MERAHBEMRE N & & (R EW. MR
B3R W INE N E XM T RARYE, RRE— SR BT HARBEE,

Fz2 AL ALST . AEEXENEFNEHFRES (O HERW
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KA LN MN HN
30 8.58 ¢+0.48 9. 64b+0. 29 10. 61 a+0. 80
50 8.33a10.25 8.09 at+0.26 7.40 b+0.15
70 6.48 a+0.04 5.92 b+o0.24 6.53 a+0.22
*3 Bk EFAXkERD
A0 A (56 A% R L
BdK WK B HK AKX
30 48.46%+1.95 a 26.37+1.33a 47.074£0.58 a 28.741+0.63 a
50 52.39+1.53 b 24.18+1.51a 57.37+2.49 a 2.00+2.15 b
70 58.3841.81b 19.67+2.88 a 63.89+1.61 a 14.54 1. 46b

2.3 HESILEEGs FUHHKSEE Pn
AL RS T B (Lot AR A F K B A AL X T R SR BOK R A R T B4
AT EELEATFSIASERXTAEELE,EXRFABE, 5 Morgen (1986)174 i —
HEAECETEHEAT, i TRAELELRY ow EBHAELEM T 5 EH BT A RELE
(FR4), W /N T e BB 4b 28 82 (L T AR K o R 1R K
T4 HASHFE Gslem/s)FP K S ERE Pn(mgeo,/h. cm» B34

KA () S S HY
G Pn G Pn G Pn
30 0.38+0. 007 6. 41 0.27£0.05 8.54 0.2940.04 10. 95
50 0.45+0. 05 6. 27 0.451+0.07 9.97 0.51£0.07 12.35
70 1.1940.08 16.43 1.2840.09 17.08 1.09+0.07 14. 81
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B, T Lot SR R AT B KB, R B R T HDEM KR AME,
2.4 WRMALERNR/ELE

BAHRZRHYRE T 20— R AR/ AR A8 KK 5K F 47 i
BEFEEHR RERKY . TIRIMKIKF L, EAAER T EE KT AR R
FURAY DT 3 O TS B0 T B4 X K 4 69 Rl T AR /e B W 5 AR S ) AR (LA I L MR B A AR
/B E/DNFAERANE . BRI/ XU B EE A B R R R T A b
TEGMEHFER IR E BIEL T Ladshie (k).

B TRALERE /B> R/

KA (%) N MX AN
RE Y RE Y R Y
30 1.26+0. 006 0.1310.003 1. 3040, 04 0. 085+0. 007 1.4040.02 0. 06940
50 1.30%+0.12 0.12+0.02 1.4540.07 0. 0744 0. 009 1.551+0.07 0.621+0. 007
70 1.414+0.02 0. 104 0. 006 1. 6840, 09 0. 08+ 0. 005 1.60+0.10 0. 0614 0. 001
%6 FRLEEHITRCmd)
KA AR TR (V) LN MN HN

30 22.39+4.3% ¢ 34.28+2.17b 51.23+3.41 a

50 30.18+2.91 ¢ ' 51.83+1.29 b 69.52+1.16 a

70 44.051+1.22 ¢ 59.30%0.34 b 84.024+1.05 a

2.5 FFBER

EM T ERGEN Y RARMNEEER L KRB ESRZ 0T, S EREDH R, £
ERFY. RRETFHAKPKT T RASHEMNTE NN . HPUSPETETHNE
T AR, T TEMIER MK T R = R HE R B S B3 Wi = T 2w
TR B EMEELEEEEEER . XRHESETET S AN ERAER. B %,
MEUETELEEMAHATELE S EF KRR TAAEA TEARTEEEXT
A AT R X E T EHE T RN AR,

#7 TR BAK S H BME WUE (g/ % .g/kg HO)

K4 AL (05D LY MN HN
Y WUE Y WUE Y WUE
30 3.294+0.35b 0.88%+0.10 b 5.3240.92a 1.08£0.12 a 5. 77+ 0.50a 0.9961+0.11 a
50 3.3840.25¢ 0. 7240.04 ¢ 6.31+£0.40 b 0.91+£0.09 b 9.96+0.88 a 1.1240.07 a
70 3.9340.60 ¢ 0.52+0.08 ¢ 6.29+0.35b 0.681+0.04 b 7.94+£0.59 a 0.811£0.09 a
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FHBEAOK R SR X P i AR X BN R R L fE IR A K S B i HE X T A
KL HER. B4 “EFET FEANSALEN WUE H LB ER . ETET .48
AIEHEHALE T WOE S A IRUEE TELENLER T2 51 VA EF ;
KA, TR R A TR WUE NIBEE/NFABA TR . XHH . “HTFIHES T AEME
2 WUE (18 .
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®3 FRLBEHEDZNHEKE e/

Ko e FE (%) LN MN HN
30 3.75+0.07 5.03+0. 18 5.8140.17
50 4.6740.13 6.69+0. 22 8.9040. 39
70 7.58+0. 33 9.28+40. 19 9. 7440. 43
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3.1 YRR EREEYEN %:;IM%EI’J MaReEEAESTIH ESEYNAT BS AH
SRMAEATERE R ALTRERRH . PEBEMEFHAT, AEKERFENETHH ow
MRWCHAEAHEEM, NG IEANRILRHER BEmETET . ERATH yw BHE R
K EEEH B XRAARREFHBRE T HDEZIRT AW R, GREF/NEXMKS
ME BN EAE R TREFNE . ERHAN GEENEOMNFEET A BESEN YR
b, mBE R IR, RAKRE IR, SILFEMBR/F L EU/NE X K4 i 28 FE (8
RETBEEANTRBETERS TEE HE—EGEHRARER B, & ENHRIFRET L
HERMEMHEEREATHEERNAAR N RAETRERIAATESENS T REN G B>
EH.

REBRZ TEKMEYTTUTE —RFMENERN . MBEDRMEREY K& ABA &
BAS/NHRILGED L RN/ B M AR R A A R S — RS R A
R XMEYEN TERBEEEENEX ERRHTEN , AREALCENHBRUEE TR
RALFE o E R AR P RS TR /DT R A AR Bt AT RO AR EKFET 'R
FEMENEZRARMEEXET FNEFE0L LEHFARAN —EEEUREEN TE:M &R
ZET MFEELIEERTURR/BLENELREN TR 25U EERATROAS . 5 H AR
E—EREEYETENENTREMEN TN EATRETRE EXARHERSEDE SN A
Bim R URHE TREM RO AR,

3.2 AEBFRBZMEDMEREEMAMEHEEL T,/ IHESEDMNAERKTE. B
CHGEE MEHRARES W EREERRG LR EEN TR, IFREED =&,
Ei EHBERE R TRERZHAREEHAMEm. A ERAREHEN EEEEH K, S
HTHEYEA G,

3.3 MRV KT EMORE R T EDHRK. TEED G2K00HE BRI ST KT ik
WMAERKEMTHER.SHTEBRKENENNEED S ZKaE IEREKTFEORA T
HALEP REETETRARKTSILFEIN FETEMEESHRKNSILSEIFEEHR
W S EENERATEBEM AMESR TR KSR ARENRS. BN BEBRRE
MR THENEH-EMEKE BH TREX=ENEFEEN DX TXERKORHE. NTERET
BHAOK T _Ed7K 4 F A3 . Radin (1992) 008 : AN TEH KRN ow ATRESRMMRZK ¥ T
X EM BESHEIRZEK S ER IR TRW I T E . FHEE T Ko RIARE,

3.4 FEEP . FNEMHNZEMAKSTFBAEUGET 2050 H A il k9. 96
g/#EF01. 12g ¥ ki /kg. H.O) ETE T . FEAMSELEHN BN A HLERFLEEE
BOFMEEASHMIMANTETET ERLH TEENES B E2h Rl d . N EE
BER AN & K 4y MR BB R, N 74 T B RIE i K K 4 S AR UTRC .
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