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AR R, EEREE NI ZRMEERTEMNFERLIBEMCAER. XTES
XEETIRAI M W E KRR HLT R, &K 4,
2.5 EMBRETESMEE

TR EE BT FRAEFRET Ca/Al BIEE Rk F A . Saigusa % (198005, Kawai
(1980)*1F1 Ulrich( 198D 5 H « % HIEFEW b Ca/Al 3ER T 1 IR T HIER P EM %
BEF 1 mg/ 1. Y ERERN.

Fz5 HEEEHEREP Ca/ALFDALRE (mg/h)
Table 5 The ratio of Ca/Al and Al content in the leached solution from seil

MW pH{HE

pH of simulated acid rain

ra
™
=1

f. 12 4. 45 3. 4%

T E W Sol layers <om? 0~20 20~40 0~20 20~ 40 3~ 20 20~40 0~20 20~ 40

R £ 300 Ca/sAl 4. 28 3.37 5.57 3. 64 7.22 5, 05 m14 017
Soul type Ale mgz"].!' .41 0.51 o, 45 {1, 79 0,24 o, 30 27.47 a2, 3k
Ca/Al HAY 1.5 3.79 114 4, 7% 4, 85 0.22 0, 48

T HEkE 2
Al 2,17 1.49 2. 13 1.28 1.03 0. 96 38.51  16.47
Ca/Al 2. 63 321 7.71 &. 91 0.73 0. 42 .63

Rt £ 5
Al Q. 50 0.53 G, a3 . 50 2. 33 32,77 33.57
Ca/Al 14. 47 15. 41 17. 44 17.92 17. 35 9,13 0. 52 0.48

A 4 .

Al 0. 20 0. 18 0. 28 .25 o, 17 0. 31 31.53  31.39

Ewihh Ca/Al FIBERIEBE T 1 Bf, EHYRE K. 25 FHEERN, RiH
A 2 LIS, Ca/ALERT 1B WP AU B FRER DT 1. BEY Ca/Al DT 1
Bf, BT AP EFRESKCT 1. MR 2 RESREM WL, L EBRELE K, EXR (Y
A0 BT AR . UEHR Y pH EXTBLRIBR T A R I AR . T H R R R
Hih+ I Reri s B BURE, SFRABA T AR FRETEREFS T HibHHHT.

EFr L B A Y . B R R K

Sgaof T MARA . ERFEROEETFEEME,
g;;:?nu- TS %ﬁﬁﬁﬁiﬁciﬁ%ﬁm1 ﬁﬁﬂtﬁfi%%?ﬁ*
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Eé Ay M.
95232 _ " 2.6 HERBRET
%Em. _,_"_"j'_*-ji'iﬂ-;;l:_;!_‘pf:.:',,‘:‘---.h SO; BFILE 2R EN W, K7
=y | OFET T s R HEMREE R R SOT W T AR5 Bl TR — A
2ol . . _ WREAE, LM,
.12 4. 45 3. 49 2. BT
pH 3 #

31 BEERENJLHEELESE - EMin®
hEED . XAEZD -EHEMBMAMRIES.
TEEFEE Y pH EAEBXMRE, HXFFEHT
—EMRE . MESERE . BIZARIE, XMEEFERREENTHE.

3.2 YL EEGER A R BN S . (RIET R B LR AV BT BRA M, F

H1 &XWMeEmd sor BTGRE

Fig.1 Sulphate content 1n the leached solution from soil
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THE ADJUSTMENT OF SOIL WATER AND NITROGEN
PHOSPHORUS NUTRITION ON ROOT SYSTEM
GROWTH OF WHEAT AND WATER USE
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Abstract The experiments were conducted under conditions of simulating field undisturbed
soil with 8 replications. The contemporary wheat variety. Xiaoyan No. & was used. Results
show that under soil relative water content (SRW) as 40594~ 70%, as soil water sttees de-
veluping» root system growth of wheat was limited. root water potential (R¥e ), evapotran-
spiration (ET ). root length (RL) and root dry weight (RDW ) were reduced obvipusly. as

water content increasing . R¥ww and ET increased cbviously, but RL and RIWV were curve
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distribution. The maximum could be reached for ROW when SRWC was 55% ~62% and for
RL when SRW( was 53%,. It 1s benefit for root deep growth that when soil water tend to
light drought . and for root quantity increasing when soil moisture tend to fine. Nitrogen phos-
phorus nutrition possess very line adjustment action on root system growth of wheat. Phos-
phorus nutrition can remarkably raise R¥w, RL ., RDW, ET and WE7E. especially under con-
ditions of serious water stress. the adjustment action is better for R¥w. RL. WI'E. There
are obvious differences between nitrogen and phosphorus adjustment action on root growth of
wheat, Under serious water stress, nitrogen could [ead to decreases in RWw and ET showing
negative action: nitrogen had no obvious action on R¥w and ET under light drought. but it
had remarkable positive adjustment action on R¥w and ET when soil water was enough, Tt is
of benefit to RDW to enhance application of nitrogen and phosphorus to soil as SRW increas-
ing. The response of RL to nitrgen was not sensitive, Under water stress condition, the ad-
justment of phosphorus on root system growth mainly was to change the water state in the
root. to raises RWw and RDW, to increase £T, and to promote root and shoot growth and
development. It is proposed that the effect of phosphorus on strenghtening drought resistance

should not be underestimated.

Key words: root system, soil water, nitrogen and phosphorus nutrition, winter wheat.

EAEWEERMRSRENHRR. HERKEATFRNEBXAENM LRI RFTS=RE
M. 80 FfLLIE, MEEFHEBMMTATHRSG, AMIZFEFRILERORE. &
PRALAF A FERAE PR YLARSS IR R fdh B A EEHNTEY . SxE R TR L. A
A fhw A/ FRALERKMEN. BEREIEREATLRE. FEPENdFELHRER
B BRTCHETELRELE N FREAERE S, Ackinson! % 21 FHI F0H-
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I MES5FHZ

HETFRT 1991 ~1983 FIEEFEEER . KFE KL RIST AT, ERETF®EL
WHEERTESE, B TEE8EEEML, TEUM LR T, LBRH2HE 2 WD
k. K8 LT EEN LEEY S KB SRWOMEER N KRB 2 B iHHHEEY
T ERAR A FKBGSRWO FIBEFH (P00, A BKT ER &5 180 ke/bm®. TR ¥ 0, &
7K 90 kg/bhm™ . SRWC ERHN 70% . TR 40% . BRKF 55%.

HidaH 0~50 cm FOR LR R RTERE W 32% 1 NEE A EH AR Z20 cm < 6
em = 50 cmoAH, TEEFFEMER N £ F 0 074% . FEALEE 7. 86 ma/keg, HVLF 0. 8835, T
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M itk FHRE N BE(PODHS FEAM—WEA LY. LEEKEXAREEE
G, BE 8., REEEN/NMEc SHTLBMHEFHHET 160 HHWBRENZHE. S& 2
. A EYRK T EPHAIMES . RIFRTERRELT, MREAOHWERIMAR
WAREEFE, UETFRHAEHAREERR . NER TRAFRIBUBEKSTIREN
K otk L BT e

HEGHdMEHARETHE. SR EHEKE. YHEAFLTETs T EEH
Bt . BB IR, WERE R AN T BB RR . AR RS Bt W E R
£ A TYESHARITEKSF AE. LB R BASIC FHEFLMILE
.M EERBTEEERE.
2 SER54

BEMERRENEDE IV EERREY T EER . EFKTHRERKE. L8P
KDY FERSBABETY. UHEFWEREFTZE. BREELEPW I Z07W
MK AR, BEELTEPHAITHS. SHMBEEE SN ERERELEE. H1EW
BP BT AR R KGE R 3 B EY kS Tk RABFLBEKHERPER
TEMBEEHSIIEMNAED TR, RNERXTMEZH. FPRANEHERNERUEFERS
ZH BRI .
2.1 THEASTR. BEER/DFRT ERDW) AL B (RLE R

THAG M NFEREELBEEFHBEE., FEERKESFT (SRWC X 40%) . I FE
BMEEAEFESH. RDW HBRERK: LEEKEGNE, TEFEEAER. HURT
&, i SRWC % 55% ~66% A RDW Bk, LUSHE SRWC M5 RDW B EREK.

BERGOEREWERREARER, HHHRET BENERAER BERTHE.
ERALBKSEET. BEHBRREKRFENIEAREAHE. LETETFEHRT
(SRWC ¥ 40%), BB EIFEBE, HABXM RS . Ko HHHE. HOUNEHRGE
. TS BERMAFRASBAERMERARI. BEARBEERMET. SR-
WO SEHS ¢ S5 M TR K FRABEE,: £BMHEN 90 kg/hm’ Bf . SRWC 7E 58 4/
MEEX: 48 AR 180 kg/hm® #{HI T . SRWC £ 6 1% K TRk B &K T L
*HE, §2 MEDEKI RGOS, MNRERAR., TBERS RDW.,

W1 SRWC 5 NP0, AEFRPFRTERDIWIHIEE (mg)
Table 1 Effects of SRWC and N. P30 level on root dryweight of wheat seedling

P20 ¢kg/hm?) A& KR SRWC (1) Nikg/hm?’ S K E SRWC ()
Level 40 53 55 53 70 Level 40 53 55 83 70
0 109 228 233 206 a5 ¥ 131 206 202 188 175
90 157 232 245 246 157 &0 14% 226 220 201 185
180 105 280 401 428 373 130 145 263 250 253 251

BEFGEREZERBLEBEASHEYTEM. WREARMTINERBREAEK . BEEHR
FE, BEERBEAAMEARE, FRKI&FTRERERRHMRAERMECHARE
Bk, SRWC #E 40%~45% A HRE: LEEE T R(SRWC & 55% MR 90 km/
hm®; SRWC ik 60% b FEIH & 180 kg/hm*, DFEFWRTEUEAMENAK DR THRGHE.
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Bl K P EH SR AER AR AR B mEREEA R, HAE RDW 1R
R R,

IERKRODA LB KGRIV AER., THETETRERWC10%) . B ER S
KEHEEZMH, LR KrREBE TR RL BEM: € SRWC A3 55% ETE . RLIER
K H SRWC fitt—33, RL XETHK.

BERARLAEARLEKGRATR. ELEREHRKEET. o EHHER
EFERKBEERBENIEA: MEIRSKEMRS, HENFERHBRZESNFEEL. 8K
HEBREERKTERNETHES y: P,O 0 ke/hm?, SRWCR0Y; PO 90 kg/hm?.
SRWC58% : P.O; 180 kg/hm*. SRWS§) . BI-HEK 3 Z4FE, SR (Eot# KA TEM
RRUERGT. DFERLUERERWEN AR, LM EHHKERWC 4 40718 E
36 kg/hm*: SRW'C % 55 % B 30 ke /hm®; SRWCT0%AEN THEE 15 kg/hm®. %t {E#
BREREFERMERRN. JHMBE KRS BIE/DEEKH EHEHE
hE
2.2 LK SR GEEER Y AFER K (R HIRTER

F1&EH. TRKGEEVNSREERRBERNEH KRR, LETRE™E, &
B|EKSFERE, mERWME R IR R HERBHAKBEEES LR

KBRS RE K> RGN E. BEKREFER. HTHHEREH, THEHETEKE
(SRWOCYSHBAKE (RPw) 2 RIW I ER B F G =0.929~0,998" "2,

BE R/ NFE RV NEMWE N BE. SRWC L 107 ~70% W E A . B &K 5t
AR, AT Rew MRS AR YMER: MELIR™EHKIr T REFTREBREE, 2
RYw iREMER A, I, 180K 3R KEa 8 d M L IRsE i mal. Rl

TEET, LHOKG R RPw @R HEHE FXPHRE ., LEKS W Rew B1E
I L. S0 s R A, BB R KT S HAKR (RYw) Z B R B E KT
(=0, 386~0.997 " 1, -

P25 tkg/Lm?) W (kg/nm?)
4 45 9% 135 130 9 45 50 125 180
N —T ™ —T T T T T —
K _5.30[ SRWC 704 3 —i0of SRWC 708,
GR = E
= & —750 =g —ao0
&5 S 055% Sy | T sEwOmN
é’?*—mﬁﬁr éé —1200F _
g RWE 40%
1050 L 5 3 —lagof SRW O 40%
Bl 1 SRWCH P-O; 3l K0 Bz ) RE0R 2 SRWC H N AR AR R B W
Fig. 1 Effects of SRWC and P nutrrmon Fig. 2 Effects of SRY'C and N nutnton

on B¥u of wheat seedhng on R¥u of wheat seedling
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FETHERR, M LA sFEEL, REFHMERT RYw: 7E SRWC H 55707,
F 3 RWw BB T MIESRWC R 70% & T . B FWHAKE (R NESH
REFA{ER . B 43 ™ Bl K0 e JUOH B8R L) R, RN ORI BIEPR T Rt
MR RYw R B LA PR KB TR ERE R w. HHEWERNY.

B2, KSR BEREY RV P ER IR . DK RGNS, RYw
s FEBEEEIN. R 5. WA ERMOKDEERGRETR: FEATS
B BEIR AT, RIS K BIRE . B R FIEE. TAEOK AR R MU AIE
H AL B K T 9l PE B HE A R (T . IR A OO, TERIEEIEAT IR, &
HKARIEARE. 83 RYw WAWELHERE N, LIE~HEHRK, ZEFRNBRER
R¥w., HHg o, PEFETET RYw THBEHE, B KRTNAEXEEED
RWee, J7 B0 ) IE 1R 0 .
2.3 BEOKGHEME RO ERERETNENR

TR KD R TELXEBR]ET 0L 2 i, WRTEY . 2EEKEN&ER
RE ETBWEL . BE SKWC FRE . ET B EE,

BT ET B EATHFIERA . Mar K H AR ERRKER., £ SRWC A 40%
BF. WERE 90 kg/hm? LI FRF R HAER, B 90 kg/hm® tEH TR SRWC 1K 355 LS.
HEk 147 kg/hm- IR EB ET)BR S TESRWC L 70U G, EEMSAEM .
ET —HE L,

hEERE ET WREFME N BEREAR., EHEAEHRARKGRVC B0 FN
T. &R KFAER . £7 RHREMK. R OB R SRWC TE 552 8. H KT
EETFIE ET S TR 4 SRWC 575~ 00 if. BUE R ET LU B AT 1§
H: SRWC it et . MEIHE/NMN, £ —HEM BT EFABE.

F2 AHThEN, PO RPN EREFZM ENPIREN (ml)

Table 2 Effects of SRWC and N.P:0. level on evapotranspiration | £} of whea seedling

AT EH KR P, Leveltkg/nm™) N Level (kg/hn
SERC 1 S " Ve o 1un 180 n Td M 135 150
qu 111 oY 200 L.Yadl &A1 711 i 381 G 101
1368 211 Z21n Z3te 231= TA8 Ta2 728 Y b
Tu 1289 23569 2184 278N 2541 ] 8i3 R45 Ry I

2.4 HHAKS R VBEE RN E KSR R WUE Y

R WUE H 2SR GME KT AEERE2E., R B E R L5
KGRI SE WUE 1Sk, B A BHERSG, WUERS., MERY LK
BIARREEG ., By ERT—, ELBEER T, HSRWO 7 40% 535 FMIEE A . SRWC
BE. WUE S . SRWC 8 53 . SRWC #5, WUE [#1%: FERBRIE & FT. Sk
WO HE, WUE TR, B8 RFE L, SRWC £ 407, ~58% i FE M . A& % m.
WUE 7. BE R TEREME . Mool FRET. & WUE ffRamsE . A8
SAEAkSFEERS RN N0 ke/hm®. SRWC 53% 3 N0 kg/hm*. SRIWC354 : N 180
kg/hm?, SRW(50%,, RO L BT 254 TE LM A0 K>REREFFESLE
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FHE. WME WUE QR EREH (32 3.
E£3 SRWC EN.PO, KEHRNE WUE PIEE (mg/ml)

Table 2 Effects of SRWC and N, P,0; level on water use officiency (WIUE) of wheat seedling

PO Level SEWC N Level SRUTC (v
(kg hml L dis 63 ab na T tkg hm) 4N a3 a5 351 T
i 1.0y 1. 13 1.12 1.u3 .83 0 2. 56 1. 15 1.17 1.32 1. 32
a0 234 2,12 2.C6 1. 63 1. 44 an 1. 5L 1. 71 1.73 1.73 1. 67
180 2083 23 2,24 1. 87 1. 32 180 206 2,13 B 211 2 0]
3 itk

bk . W RN TR R A KA AR, BT w2 T R Hb S B R
ML AR I0E] . R R e, B R AT BUERE s, st e
BESEEMREI, LT EMPAEST SR, it S REW, [ FRASHEER
%%ﬁﬁ‘%%‘(r:ﬂ. 8A97°" wx=13), IR PAREHF R £ ECWEE, MERICEE LB T 5
EMERYH.

KGR TR, PHKSTHRYAE. RARMERELBREENE. REAER™E
FHH RETE. RTEBN: MEIRKSATRY, RAKEMNEBRECEHEHEMN. B
TEELEMYEKESD 5 ~625Z B, W DA & KEE o5 e
EREESERWNEFHREEEAGHENETER, MEMRLET Z SRS R K. BB
ERBE HEE BTENKSIANHLE, ETEH AT E LB THES WS SRR EN
KARARENRTIAREF, REEFR YN FHEERMETERSHHALETHEY
2R EXETETELRMAT, AEFS(ERKEHEABEERMEE TR, YREN.
BEFETSRAURKBANEBEERELHBEER,; EL3 K REREFT . AR KESME
BEERAAEREAERBETHER. ME PEAM SKBOES . MERP 3£ &
0 E 0 [ E RS I E R R R

EFRELTERMEK, E-ERETE Y RSB R I He Em B L
# HEMALS ETEEMT. BENENERRTRETESHETRERE ST ZY
Ay DA A SR ERE S 8 AT B, AR T R IR —fE R b

MR GHrE RATM, AMERY N EAEENNASRRBEEH AN IER. &
TEAMTHAESEAENEE. 2HHEHEBERE. TERETRE X THEERE, /ET
FE Ay B IR IR R AR 4 £ A R AR T A B (R IR T (R T K o e, PR R 0
B EHREAER S Bl FEMRY &P, 4 F el 2T E a8 .

HERERMK ., RIE> AP ENSE RESEEFE WMo F) HERER. EmE
MR FTRIEGEEEDERPAH. UAEREERIEMN R0, B2 a9 8EH & K
FRFWUE MRS . FWTEREN. RDW fIWUE Z[EMNXER A EF =0, 7168, »
=1:i). EMEES WUE XE2MAR B EKT (-=0.6926. n=15), 1B {ZHR #{L &
BT UWEMERES. H THFEKEGEEREWE LR, TR 8B A
AW RN WUE VIESEE T LG ER.

FTEHFFINMHAE. BRAFRAREESENAFETHITHRENT. HEERS5EXE


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

264 #® &= 2 il d 16 3%

AT ETHEERFTLUE =BT RERES -8, AN EBERSTRPHTT
HRITEN. YR, FXEEHEREGF THETHANRIAEEM EMALSH LSRR,
AR AFKS RETRBEFN LR FRE—FHITHE,
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