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1 #E5GE*

FIIRAR YT 1991~1993 FATIL KR HAST. BHEBERFREFE. RAZHAK 2K
A D fRfbitit. BB 1 RITEEN LAY S KBGRWOMBERN, KK 2 #itH
R LM F K B (SRWO M E 3k (P,Os). &, BKF LRE 180 kg/ha, TN 0,
FKF 90 kg/ha, SRWC FRN 70%, TR 40%, FAKF 550 . HBREITME L,

21  RREERKEAEEAR

Table 1 Coding and quantity of factors and levels .
®/WWKF =¥ 1k 22 Ak
T&tgﬁf Coding level Exp. 1 quantity Exp. 2 quantity
reat. No. X;(N or P,05) X, (SRWC) N(kg/ha) SRWC(%) P,0s(kg/ha) SRWC(%)

-1 -1 0.0 40 0.0 40
1 -1 180.0 40 180. 0 40
-1 1 0.0 70 0.0 70
—0.1315 —0.1315 78.2 53 78.2 53
1 0. 3944 180.0 63 180.0 63
0. 3944 1 125.6 70 125. 6 70

[= 20, B L R o B

B 0~50 em JFR TIMGF +, BRRKEN 3250 YIFRA R H ALK (20X 6X 50
cm) . TSR B Y. &R 0. 074% , HEHE 7. 86 mg/kg, HHLK 0. 883% . REEitK
FREN . BECODFHTRERN — WA LS. THEEKBRAFEELEHR, EH 8
K. RERKEN/NMES SHTFTLBRAGHET 160 BEMNZREMZE, §& 2 %, BREME
B ERREEBPHAKLSANFES REBHAKRFFEEAREREVSHE A RREE
BEER, HAERARER, MRANVERMNMBRAGESTS, UETERF MR
TEBRE, MR THRANELIRLU KGN RRABKPRRAER.

HEESS XMEHEHRATZS, BXMEHKE. YEKEKDIRE 6 h £ZEH,
PR AR, MERK. REROETERKSMRE: A BEBENEEINEREK
3 Ak THESHEKRITREKSFIRE,

HRERRA BASIC EEBFEMINEE, FMRSR#TRERRR.

2 GR55H

2.1 TASHE. REXNNMERRTWERDW) MK ERL KM

FEEBRKAA T (SRWC R 4050, NERREKTERME, RDW B B REE; R4t
KEAYE, THREEFMRAMRBER, HMBRTE, & SRWC J 55% ~60% 8 RDW &
K LAaREHE SRWC 2%, RDW B XREK.

RERMNNEREANELAFABER, BEARLMKTERET, REFIBRRERKTT
NEHRAREAHERE. “ETEHEE T (SRWC X 40%), BENEERBE, ANBX RN
B KA RAFBE, BEORAIE R (R 2) . EARREEZA T, SRWC S5 552 ol RBMK
KV AR 7R AIRIE 90 kg/ha B, SRWC 72 58 0P R BB K: ZH% Rk 180 kg/
ha (1B T, SRWC 7£ 61 % AT R MK F LB RRE. BTl BE LK RANORE,
WMMBEE AR, TR ERS RDW,

-
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J2 SRWC 5N. P,Os KEX/MERTEROW KERERE. )
Table 2 Effects of SRWC and N. P,O; level on root dryweight of wheat seedling (unit: mg)

P,Os Hixt &7k & SRWC(%) N Xt &K R SRWC(Y%)
Level 40 53 55 63 70 Level 40 53 55 63 70

0 (kg/ha) 1] 228 233 206 85 0 (kg/ha) 131 206 202 188 179
90 (kg/ha) 57 232 245 246 157 90 (kg ‘'ha) 149 226 220 201 185
180 (kg/ha) 105 380 401 428 373 180 (kg/ha) 145 263 260 253 251

BEFMPERENAERKGCAEABHENER, BEHERARHERDE. SRWC &
4025 ~45 % B R HE R RAE; SRWC 3 55% ~70 % B i & 180 kg/ha. /NEAR T H AT XML K
FEATHREHE. MK ETRAEARE: T8k REBIFEMEEERE,
Xt/hE RDW MR B HEAMGK 2),

NERKE RL X K RS, R ETRSRWC 40%), BIEMLE
KEEXZE: 30Kk ROEBT RE. RL BEMM; 7£ SRWC 353 55% £ Tt RL k& Kk
fH: FiE SRWC gt — 2, RL L TREK.

BERYN RL OEAELBKSRETR., £ R ERKEGT, BRI EHBREE
AKEARBENIER: MELEIKEVER, BIENEHERZHERK. tHAI>S
BEERKAFHETRHSEGH: P00 kg/ha SRWC 60% ; P,O; 90 kg/ha SRWC 58% ; P,O, 180
kg/ha SRWC 56%0, Bl + KRB HERFHEHBRNEMERKYR R, /hFE RL X
RREBERBORMA KGR, HHEHI/KSRWC 3 40%) i & 36 kg/ha; SRWC Yy 55 % i
JEX 30 kg/ha; SRWC 70% 5 FHER 15 kg/ha; X2 ## & R M4 KA 1E BT, Xt
BEE LUK R, FAEXT/NERKR/E FIZE ST
2.2 WK ER. HEFIDNEBRKHRRYOHBFIER

Bl %A, iﬂ*ﬁ@ﬁﬁ@%{&ﬁ%&ﬂﬂ%*ﬁ?s NMHKSRRE. TR TE™E, BE
AR KB B ERFME THMSKERE, RALBERS. RS WEREH, LRENE
KB (SRWO) 51K RY ) Z [ A LR B E (r*=0.929—0. 998 "),

BENRM/NE RYy ERtMER VB E(E 1), SRWC E 40%~T70% E N, BEXHE
KRB K E, X RYw MR E B FRER: MELR™HEKD T LM T IHERAE,
X R¥w RERERAER. BE, 30K RSB EE T RREFRRETH . FHERE
RS, K% RYw BBNHNEK: BEEREFRKTHER. T 3KS5 RYw 4EH
XA, Gt REH, BEFKFSHKE RYW) ZEIAGH LB E S EATF
(r*=0.986—0. 997" "),

BAEFRMNNERYy HIEABRAIBE, BHBEVELRERE#(E 2. £HR™EE
KEATHBRE, REBEHEMT RYw; £ SRWC K 55% 8, A3 RYw HEET
KE; MAESRWC R 704 %4 T, REFRMBKAERYOWEREA B EFNER. BI85k
K HER B BREM/NE RYw, REFAEN: HIRFETRRN, EEX RYy HUELHE
MR HMUKREE, BEEERE RY, A B R TERLRY .

2.3 HREZRMED BN

AR LRKF RHTHREREBED BWE 3 FiR. APATUEE, BHF SRWC g2

&, ET B ARM#m.
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SRWC 40% Y=—1058+231x;+13xf r=0.996""* SRWC 40% Y=-—1650-—300x,+100x{ r=0.957""*
SRWC 56% Y=—750+160x;+13x{ r=0.997"" SRWC 55% Y=—1000—100x%,~+100x{ r=0.996"*
SRWC 70% Y= —578+89x;+13xf r=0.986"" SRWC 70% Y=—650+100x;+100x{ r=0.996" "

A1 SRWC 1 P,Os 3B K #RYw) HEWH me2 SRWC f1N X RKB(RYw)RER
Fig. 1 Effects of SRWC and P nutrition Fig. 2 Effects of SRWC and N nutrition
on R¥w of wheat seedling on R¥w of wheat seedling

Bx ET HH B K@ EM. 72 SRWC 2y 40208, HERE 90 kg/ha DA RBLAMRAER
#i 90 kg/ha eI FRE: SRWC 3K 552 UG . HEB% 147 keg/ha R R ZM ET) B & WE
SRWC % 705 LA 5. BEERARKMI, ET —HE EABR.

NEHEBKEK ET MBEFBRM BRI RK. LR ™EiRKSRWC 5 1070 HFRT,
BEEFKFRER, ET RERER, RIANVHBMABAL: SRWC 7E55% B, BKFHRET
SR ET WS TR 24 SRWC £ 57% ~60% 8, BMEFX ET T MR WIEMA; SRWC
it 60% 5, MERMARNMN, ET — 28K EABE.

23  KFISHREN, PO KFEMNMEREZEREDREM
Table 3 Effects of SRWC and N, P,0; level on evapo-transpiration of wheat seedling (unit: ml)

HY & xR P;Os level (kg/ha) N level (kg/ha)

SRWC 0 78.2 90 125 180 0 78. 2 90 125 180
40% 411 878 900 879 651 711 600 581 506 401
55% 1368 2141 2210 2348 2314 738 . 732 728 707 668
70% 1289 2369 2484 2780 2941 735 833 845 878 905

2.4 LiksE. BEFDNEHEBOLA) .. EHETHEPDW) kS F AR (WUER
4 ]

FE SRWC K 40% ~T0% FEE A, BEEK FAHNNRE, LA BRI, BEFX LA
MEFASMYRR. BEEILARMEM, Nk LA PEHNK, YA — 8N FNEN
B, LA RSB ERMK. RRLMAKD%ZET LA SBXERBMNARERRA. FEKH
38 (SRWC 40%) B it B% 96 kg/ha; SRWC 55% i e 126 keg/ha; SRWC 70 % B HEBE 158 ke/
ha, LA [ ikMR K> & FTHEKRE. RHAMKEE T RKFSBNRER, &4 BBAEx
LA B KA RHAER. BREFRM/IE LA BN ERAY: EEKFBHAKHET, HELA
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4 SRWC 5N, P,0s kFxNE PDW (8 BB E K FRERETT

Table 4  Effects of SRWC and N, P,O; level on B % BF Bk K (SRWC

plant dryweight of wheat seedling (unit: mg) j:‘] 55%)’ ﬁﬁﬂﬁﬂ‘]&

HIX & KR P;O; level (kg/ha) N level (kg/ha) BEBT LA MK,
SRWC 0 782 90 125 180 0 78.2 90 125 180 EH-ABRGEHET
40% 66 244 256 269 224 85 104 106 109 104 (SRWC % 70%), B

55% 275 528 552 604 607 112 153 158 172 165

70% 78 407 442 533 584 109 172 180 205 229 E ﬁ i j( SF H(J % E’
LABIBRSE, MEXR
RE/KFik 126 kg/ha PAJG, METBRMEKE SRS, 2 SRWC iX 46. 5508, AR LA
MW TR, & T ULfEE, A LA HIEBER, SRWC KT 46. 5% RI N B, BP
EARAREGT, M/DEHERAS, MIEEAKN LPOKSFRERRY 46.5% . BEFRX)
HETHECPDWREREMYEE . SRWC £ BN, MERFRKN M, PDW 2
W% X4 SRWC @ —<ERER, PDW & TRME. RREPDWVW RS, Ka&RHG58%
KB TRAEN: PO, 0 kg/ha, SRWC 56%; P,O; 90 kg/ha, SRWC 59%; P,O; 180 kg/ha,
SRWC 6205 . RAKSFEER DRI Ko RGFNEHERIE, XFiim PDW 2 R85
(£ 40). BEHNPDW KEAN B2 LMK £AMEHY, “ET 20 EHRX PDW i
FTHRARE: RIS KERE, AEFNERAME; Y4SRWC £ 70X BN ETIERE
K. ERR LK &G T, PDW XBRKENBAEFNEEHARL A SRWC 40%, N
0 kg/ha; SRWC 55%, N 125 kg/ha; SRWC 70%, N 180 kg/ha, iRBH/K 4> 5 R ™=EB AKE
BIE; BE LK RASENEEE, 7B EMin/hE PDW(E .

NEHEK WUE B+BKAAE. BKEFHARZREE, WA, BiEHRESN 1 R
KOSBH5E WUE jfk. SFRHN: SRWC 5, WUE EK; B. RAERR,
WUE %, BE#HS T RASHARAE, BUERR—. ELRHE SRWC 7 40%~53%
FINE P, SRWC #%, WUE # &, SRWC it 55% . SRWC #5, WUE R¢{K; 7E3% Mot
FE&4 T, SRWC {28, WUE TR. BRIERBNRIN: SRWC # 40 ~58% HEK, R
BN WUE &%, EREIRTEEENE, SABABRREHF. X WUE HRETS, &
BRSSO EEHASH: N 0kg/ha, SRWC 63%; N 90 kg/ha, SRWC 55%; N 180
kg/ha, SRWC 50% . RATWERN T EFXG T & LNERIE; K FERFNEY DB
AE. xt/hE WUE i BEAR(ES) .

%5 SRWC 5N, P,0s KEX/NF WUE 258
Table § Effects of SRWC and N, PO level on Water use efficiency (WUE) of wheat seedling (unit: mg)

P,0s level SRWC (%) N level SRWC (%)
(kg/ha) 40 53 55 63 70 (kg/ha) 40 53 55 63 70
0 .09 1.13 1.12 1.03 0.83 0 0.96 1.15 1.17 1.32 1.32
90 2,34 2.12 2.06 1.83 1.46 90 .59 1.71 1.73 1.73 1.67
180 2.83 2.34 2.24 1.87 1.33 180 2,09 2.15 2.15 2.11 2.01
3 itig

EERMENERENERR. L Kko T8 EWMTREMN KD ERE,. it EHB4
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KEZPH0H. DREEESE. REABUMERERRDS, hoPwl ERMEREK. St
NNERER, NERRSHRAKXRBHEE, HXREHr=08997"". n=15, #HR
HRRAERKMEN, SERKXEE LEHFTHRNERKRET. Hit, @EORENHHERK
THEE.

APRERYA, LWKSTHE, RYy MIET SE&MK, B K™ESME, RL 4%,
RDW RE{i. LA #IPDW /b BiE + KT RIF, RYw. ET MLA 85 83%4m, RDW
PDW #E SRWC 5 55% ~62% Z [a]Bf B K. i SRWC £ 55% F Fat RL 58+ ; SRWC #
i, WUE FRE. WE8EAEE 8 48 & R¥w, RL, RDW, ET, LA, PDW f1 WUE, & F 8
HEEFE TR RV, RL, WUE @i URER. EREFRNIEREE KO
REBRMERAEABNEN. ELHTETELEAT, BERSERY. ETHILAWBET
RE, Rfgn; BETREM RV, ET #HILA RHSAER: L RWKI>BFEMHT,. B
R¥w. ET fILA REBENEMBTHR. BE SRWC piiEE, HMEELT5/E RDW Al
PDW ) B & in; RL X B AR RIASR.

EREGREN, AREFRN/DEHHENGKSRAELFASHBER, ETF244
THHORTERAEMEE. . ERBRAE S, £Ra 28BS .

HERRWIX, R A LR E RHEER R B S8 M 740 R A REK, ERBEED
BRERSBREABEDARAA, DEFBERROL™H. RENHROEE4EKEHH
F WUE i858 . ATF5c 8%, RDW 5 WUE Z[af X EH® N EF(¢=0.7186, n=15),
BEMEKSES WUE X R kP 8 FKF(r=0. 6926, n=15), H{IRBHENTREBT
WUE 5. B THRHEEKEASAFRIFMHEEKRENE, FUBTRRKOBRERIERY
A KM WUE HIRRBEE T RIFHER.

$ ¥ X W

LT, 1987, WA, 13(1), 37~44,

BR¥AL, 1989, BHESREE, 1, 54~56.

HABR. WRA, 1991, MPEBEEEN, 27(5), 379~380,

HERE. 1989, LM, 15(2), 104~115,

BE%IT, 1980, PP RI B, (6), 1~6.

HEW 1983, MWEREFR, O, 1~7,

BAM, 1984, hERIPF. (5), 3~10.

i, 1988, PEBERFI K LE/FMRBER. 8, 1~9,

BEW. BT, 1994, FILEHEM, 14(5), 56~60,

Retty Klepper, R. K. Belford, and R. W. Rickman, 1984, Agronomy Journal, 76(1), 117~122.
Narayan, D. and R. D. Misra, 1689, Indian Journal of Agricultural Sciences, 59(9), 595~598.
Meyer, W. S. and C. S. Tan. 1990, Aust, J. Agic. Res. 41, 253~ 265.

Richards, A. R. and J. B. Passioura, 1981, Crop Science, 21(2), 249~255.

® N O W e

e e
[ZC SR ~ Y - )



482 I ¥ R 22 %

Effects of Soil Water, Nitrogen and Phosphorus Supplied
on Root and Seedling Growth of Wheat

Liang Yinli Chen Peiyuan

(State Key Laboratory of Suil Erosion & Dryland Farming on Loess Plateau. Northwest Institute of Soil and
Water Conservation. Academia Stmca and Ministrv of Water Conservancy. Yangling Shaanzri 712100)

Abstract 2 pot experiments each with 6 treatments and 8 replications were conducted in
order to study the effects of soil moisture, nitrogen and phosphorus supplied on root and seedling
growth of wheat. A wheat cultivar Xiaoyan 6 was used. Results showed that under soil relative
water content (SRWC) 40% ~70%, as SRWC decreasing, root and seedling growth of wheat
are inhibited, root water potential (R¥y), leaf area (LLA), evapo-transpiration (ET), root
length (RL), root dry weight (RDW) and plant dry weight (PDW) are obviously declining.
SRWC increases, RW¥w LA and ET increase obviously, but RL, RDW and PDW is a curve re-
sponse, the maximun can be reached when SRWC is 55% ~62 % for RDW and PDW, and 55%
for RL, respectively. Nitrogen and phosphorus supplied have very fine adjustment effect on root
and seedling growth of wheat. Phosphorus can remarkably raise R¥y, RL, RDW, ET, LA,
PDW and WUE, especial'y under the condition of serious water stress. The effect of nitrogen is
different from that of phosphorus. Under serious water stress with nitrogen supplied, R¥vw, ET
and LA decrease, showing negative action; but no obvious action under light drought, and posi-
tive action under soil water enough. It is of benefit to RDW and PDW to enhance application of
nitrigen and phosphorus as SRWC increasing. Phosphorus supplied can strenghten droughtre-
sistance of wheat seedling, therefore, it must be taken into account in upland field.

Key words Root and seedling; Soil water; Nitrogen and phosphorus nutrition; Wheat



