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Study on Effects of Fertilizing on Crop Yield and Its

Mechanism to Raise Water Use Efficiency
Zhang suiqi Li Yangyang
(Institute of Soil and W ater Conservation ,the Chinese Academy of Sciences
and Ministry of Water Resources. Yangling. Shaaizi. 712100)

Abstract . The relationship between fertilizing and yield, growth, water use efficiency and
drought —resistance of wheat were studied under field and pot conditions. The result indicated
that crop yield and water use efficiency were obviously raised by fertilizing,but the benefits of
fertilizing was affected by drought extent; the effects of different nutrition element on crop
drought —resistance were varied ,nitrogen and potassium nutrition can increase crop adaptation
to drought by the strengthen of osmotic adjustment and stomtal adjustment, but.phosphorus*
nutfition can remarkably improve drought —resistance. In finally, the reason that fertilizing
improve crop drought —resistance and raise crop yield and water use efficiency were discussed
from crop water relationship, stomatal responses,osmotic adjustment,relation between shoot
and root.
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LAI/NE A EE R AR WRBRIT R ok Rk B R B S LG R R 4 =R
WX, THEER 1991~1994 SREBHIABRERE—BENS.

1 %ﬂﬂﬁﬂﬂ%? P i IR

—BN LEEESHERRNSEERRRER E, FEETHERBERAR 24 T3
1. Eﬁﬁﬂwmﬂé?;—z R B ] 4E PR K & 398mm ., B+ G R L, LWMEAH
BAK,0~20cm B2 HHUK 0. 95%, 2% 0.076% , B 6. 78mg/100g L., (B 3. Smg/kg.
REFERBUTER.
1.1 {LEEEMRIS M P afr
EREXET . GENBAR .G BHEREZSBRTENEEFRIEZ B, IRHERH
ARBEARBEREE PN EREM . FRB SRR . RES G Pr TR 50%, A1
BBl 30%, BHES T 20% . IEH TALIEAE Y AT R E P &5 E S M0,
1.2 SN 4L IE M = F0iR & 7k 4§ ML RE 17
(DEFRMAN EBREEK, KT o- e, oF 70 838 b, 28R B B, NTRRT
AR/, ESHEARMMAKMBELAT  BERRT T KIAHNBE ZEERTZFE TR
BEATHY 6 M HEHAR, 3 20 FRGABFEN (R D, GELE SHRELEMHEL, FES&%%*
57%.WUE &% 49% ,T# KB {U¥NT 8%.
®1 PHREENSNESR O EARED fkaHBREWUE HFE@ER

R ALK Y ET WUE
HH & kg/hm? kg/hm? % hm? % kg/(mm ¢ hm?) %

f£IE 0~30 1065.0 100 256 100 4.155 100

 7230~1656.0 241~276 3~6
B 60~135 1671 157 269 108 6.21 149
1323. 0~3262. 5 252~290 5.25~11.25

ORETHEER AT RrEKSFANE, XEBERGTREXNE&ERE RAER
KFK Bk . FREEMN F RAEERN S S E BB TE, RO KAKH
MG IR AL (R 2.K3).

2 FABNATFRLIBRTENSASERHERER (mg * co;/h » dm?)

BERKFKRE Y L . _ FRE ¥
55 18.93+0.15 10. 7430. 20 - 8.19""

45 13.16+0. 47 8.9810.82 4.73%"
35 10.25+0.10 8.4340.10 1.27%"
22 4.3810. 40 4.18+0.18 0.20°*

F3 TRERLENTAQASKOPASBEEHESRGER)

ERRKHKR L E T % ®
. BREEX SR BXEHEE KAZHE
% (mg » coz/h » dm?) (cm/s) (mg ¢ coz/h + dm?) (cm/s)
70 13.524+0.73 2.0340.06 10. 08+ 0. 10 1.88+0.05
35 10.25+0.10 0.4810. 02 8.9810. 82 1.2540.04
22 4.381+0. 40 0.1540. 01 4.1840.18 0.4210. 01
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K, REEHT+ 4 BENERTAEHBRHM.
E4 FAKFRATEEERNE DR AXRHER

+WaKE
BRBKEN Y% LN &w Ruc K 1 &k HRK

30 - —8.5%0.1 91. 741.55 8.58+0. 48 48.46+1. 95 26.37:41. 33
LN 50 ~7.540.3 96. 6+0. 35 8.33+0.25 52.39+1. 53 24.18+1.51
70 —4.4:+0.4 97.340.1 6. 4840. 04 58. 38+ 1. 81 19. 67+2. 88
30 : —8.840.2 94.840.78 9.64+0. 29 47.07+0. 58 28.74+0. 63
MN . 50 —6.8+0.3 95.540. 81 8.0940. 26 57.37+2. 49 20.0+2.16
70 —4.340.3 96. 54+0. 49 5.9240. 24 63.89+1. 61 14.5+1. 47
30 ~10.3+0.2 94. 6+0. 74 10. 61£0. 80 — —
HN 50 —6.640.2 94.440.52 7.4040.15 - -
70 —3.540.9 97.3+0. 99 6.53+0. 22 — —

LN {2 ,MN P&, HN R, % 5~7 [,
WXRTREMEY AR ERNERE—MRAERGEE. RIBRBTN, 881
1R T MELERERAELENRBETENNRERSHBER, 1 RKEHHY

. BCTRN AT KA TR, SIS WA AR 5% R &k e,

BT R E R BOA Y MR — S R AT AR AR T A S A T N, T
FHEVHAT R EFFEHBRAEY A ST 24, AT EE b AR HRTEXERZ R
AMEW., R ETERMTAAEFR TR EDRRENEREE LRSS XEFAL. T
HERMAXHTHATFRER.

2 FREFREXEHH B R0k S F AR R /E HLE

2.1 MRERIHEHH 20K S F BG4 AR
EERATHIEE=Z07E: (DEARER, FTERRTERXER SR I EEEREHEMKS
MABXR. QBEAEAR, FRETARESMERK T LI EREERFIBMEEHN
Al OOXRBKEXRAR, HRATHEMENMKMBMEANAEARLY, FREERH.
C(DREXMEGERA KT REGEMSEOHEKRAETRGE O, EXREKNGEFR
Ty BRKFEX K (fw) FAI EKER(RWO) K740 B, (BT oh Rk
ERMNTHEKSR, PETET, BRLHEMN fw BB HIK, BEENA, TEAME hK
FTREMEHL EERK. TEAMT MAWBRETHIENEBRYESH. FHiEAX
YK RAE—-ZBE LM R EFERETRARERNNT MEORBEEMET T HEE
RE 7 5 T RO TR T 5 0 3R T — s R A AR gl AR R O 2 B A 0 2 A e AR R it
FREGEER.
OFRETHAE—EBE LR T SAHETEAGE .
EATREMPETET . BEASTHALENSASTEGHOERARE. "ETET HA
AEERHY Gs B B REAK, SRR RR A T AT FRAY K 43 UK BN T SALA T 5 RO B SUBR
Q) TERAGT HMAVBRET BRI SEHAEEGES. :XWF%%AYF%:E$B’JiE
IR BT H A A B
(ORI T R, R T E WA A, B/ B TR G 6, XEXMBE LY
T R R R KRR TR R K S .
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X5 TAKSGAGTHEBRHENEHRAAIE G§(cm/s)
A SERHEE Pnlmg. coy/h + cm®)

+ sk LN MN HN
(BERKEX Gs Pn Gs Pn Gs Pn
30 0.3840. 007 6. 41 0.2740.05 . g; 0. 2940, 04 10.95
50 0.4540. 05 6.27 0.45+0.07 17.08 0.5140.07 - 10. 35
70 1.1940. 08 16. 48 1.2840. 09 : 1. 0940, 07 14.81

®6 FRKSRETHENESNER/THHERE

b £0 8 | LN MN HN
CBERHKEY) R’ X ®/52 " R /%8 "R "/
30 1.26+0. 006 0.1810. 003 1. 30+0. 04 0. 085+ 0. 007 1.4040. 02 0.069+0
50 1.301+0.12 0.1210.02 1.454+0.07 0. 0741 0. GO9 1.55%0. 07 0. 062+ 0. 007
70 1.414+0.12 0. 104 0. 006 1. 68+0.09 0. 08 4-0. 005 1.6040.10 0. 061+ 0. 001

() RRREREXERFRELT, BAXERNAFN~EREARNTHENKIHARER D, HEETET.
HELRELR. XRAEFETFRAGT KARRRNERORME R RERCRFB L H M >~HH.
7 FRASHRAETHREEE)E>RH WUE BN

TNEKE LN MN HN
(BEBKEY) Y WUE Y © WUE Y WUE
30 3.294+0.35b 0.88+0.1b 5.3230.92a 1. 085&0.12a 5.77+0.5a 0.996+0.11 a2
50 3.381+0.25¢ 0.724+0.04 ¢ 6.31+0.4b 0.914+0.09b 9.96+0.092 1.12+0.07a
70 3.934+0.60c 0.524+0.08c 6.2940,35b 0.6840.04b 7.94+0.59a 0.8140.09a

(6) HE /MK IRBIER : RN L IERESANAHXSELFHBAZER. R
FEX /N ERRAERE S ERNEMERS A TRBM LSRN, BB ERN
LB TA N TR BE, AYREAERNK KGN TS P25 E T, SRR
BEESTFEBAZNERTARAMY . E-A 224, AR . BRELENHFRLDEERS.

(DR MBAK F (0,30,60,90,180, 360mm) B AF A REFEE, MM EKE,
EEFRABEK 167mm HIFR T, K BMAE 280. Okg/hm?, #K 360mm B, BE/NEFBRERH G
628. Okg/hm?), WUE R LA B8 280. Skg/hm?, 7K 90mm X5 (13. 32kg/mm « hm?) , ¥ & 83
BIRE T /IEH WUE , AX PR EX T HEANKY.

PEERRHARERFTEREIHARB/ZRE, URMBEDHEZBEYMSALRAY
B8 77 RBEFA MR B EHNED X T S4EN#4, N EED A > BMAKSF R EBRU
"E.

2.2 BREFRMEHUREUNKIABHTmEERBIE

RFREERMEDRBERNKSMNANEWERRT T ZTENTR:. © ZRXR.H
METBEIHARRERMEDEPIE)KSFXRNEER EBER K, WUE FR4
BASEHTHEW, HHREEREREDHREENERE. OFRAN LR TRER TR
THEERMKPERFREAESEMRKY. RPREE LETRSAE ., HAEAT
1A B F RATA RS KT BRI BE R KS A HMNEM = ROE R FRERNT

(DRSS T MEBHER TR/ E S K%, HIMTH e SR fMEEREY,
WRTREKEGE . BMEBKEREMAKGE ). HUBALA S EWH KRR P, K
BHRAKETROBMTESHEERSEBENEFED KT RAH - EEREA,

OSRFBE A B BMERE . EHEHEKNTETET EBHREKTIAE . "ETET,
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B T4 2. 00~6. 00 X BB [ 4, MEBY L PEAK T SALMEL Ay, BEBH—FEMKTHHHSAS
B, MR ARKMM, 5— i, —ERFTXHNT SILNTFERN B, AR THFET
K4 REL

OMBHER THMEHF Bt o E R (E 1. KRE T EETRBEX )5 ot 4 i
NG FHES IR, XA MR EAER , Pn—PFD 4R & CO, #MESM MBI Rt . EL
BMEKBIEERHKEN 5% ~30 %0, MBI R XS BMMT 32%~11%, B8t . f£F
IR FRERMAE TS, BHBEFNEY CO, EAREK. ELRTKENEBERKE
B‘J 30% ,ﬁﬁ'ﬂi Coz *l‘%lﬁﬁﬁT)& Smg/kgo

% 8 HMAS RGN BAS L ROPR

EWMAKR +F —F
EERAR Ak mar Bk WMk ~ L mAr  pak wAE
30 8.710.1 5.174+0.1 14.23%0.454 48.53+0.6 24.25%+1.20 9.3+0.1 3.664+0.1 15.84%0.18847.35+1.56 21.43%0.76
50 6.2+0.2 2.46+£0.1 9.63%0.370 51.53+0.17 16.62+0.20 7.1%0.3 1.894+0.1 11.66%0.93261.15+0.12 15.09%1.21

75 2.7¢0.1 0.7940.2 7.1610.346 70.5410.38 17.95+0.38 2.710.3 1.05+0.1 7.29%1.315 69.88+0.49 14.40%1.12

o
ag-1)

o

\H:

-P

B Ak (pmol - mo2s)
-
U4 % (Umol - m™

(-]

70 60 50 40 30 30 40 50 60 70 90
1R X XK () LS LT

1 ERASMBEERNENE B2 TRKHSMBRERNENE
AR B R E R A

OFRREAMHTEERE T, MBI o 5 VP E E BT A MBS (H 2). MBHYET
W PR A

MR ANER REREBRAL M. T2 FOEEE AR A € A9 (Rt 4 0 Bk F ot
b FRA G AR , 36 4R B AR R LR AR R AR R PR 38 L 9 IR K 38 AT G 94 x4 K
ST SRR A BRI, SR B R S B K SR L B R E— R B L RS T ey
PR, | _

(6) a7 NI K 5 F PR 0 4275 (3% 9) . BUAR MG I 10 T o E L B4 41 T
BT 57K, BT (K 08 B B R AL R0 A 4 A R A P BB, WA T A MR B
SHH R WUE. ERRROEEED BMBRMNNEHERE XX TRENLW,
EHREK S KT BeIER = AR 5 BRSO R SR 1 R
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&9 TRASHRFERNF NI ASFIAHEHV W

RS £ +P ~P .
(BEHKEND Tl LS WUE = B LS WUE
30 1.02+0.127 2.01£0.12 0.514:0. 061 0.61+0.08 1.7840.04 0.3440.039

50 2.49%0. 317 4.5340.29 0.55£0.014  1.424+0.146 2.91+%0.21 0.49+%0. 042
- 75 4.9110.375 7.59+0.59 0.6240.009  2.1840. 066 5.2740.15 0.41140. 009

MU EGERAIUES . HHENET TELGTHENENKIRR, BRETHENEHH
2., FRETHEBSGETRANERRA RETREEK AR T L THAE KN TEN
WK KRBT, R 28 T R EK S E RT AREREE RS BB &ET
BEAE EBHES A SMEFRERRMED K X RZNUE, G SVBERTNKIZETE
%, INT o XA R, R T RAEYHE% . 2 EMAS M BRESURR.
2.3 SBREFRSEHRFERNKIFBHTREERILE

AEEFESFEDREHNXERXMKSHARFEREROHAAREZRIAMMER, &
FIA/NE ERFS FEEMRERTRMS IR T HEE SR AMEYK S X EHASEREN
B, LAY o S b R AT R IR L3I ARIE . MRS RWSRU.

2.3.1 FETANL-IERELTHREGHGKRSE L HHERMKEMBENEGKE
AR EEAHESF EXK 0. 14Mpa M 8% AR . RN, BHLERT EDHNSEFTES, XED
F . ERMAFLEEBRIRIE. FHEDE2RRNTENNESIEREN SRR RIBERL.
AEEEN K SNEE I RBER.

2.3.2 K'ARLAPPRETH)ERGOHM REFEEDHSILAVTHBHNE. B
BTRAEE WETSAERGOTRIEMAMAH TR E, ERXEMID, MR T HANE
K A3, PR T A B A A K SRR T B R N A R '

2.3.3 FEREA2HT,.S540 50N E)KRNGHBT RBEM RIER,

2.3.4 RHOBET,HHALARFHGALLRE(R10) BEMNTSIASE, . &8
TH RSB E&EE, ESILMESKILEEMCA ERNRE RN, AMES THLEEE,

10 REXSHESRLEHELNZS
XEREHNEILSRHT®
. %4 E %K Pn SASE Gs

(pmol « m~2s~1) (mmol « m~2s~1)
+KW 6.78 96. 41

+KW 5. 39 51. 86
+KD 5.66 56. 96
+KD 3. 68 36. 45

BZ REFNARERRETEONKI LR BB TEYHNBEAYHSAATES,H
BT BT RN EE, ST RSV RGEE.AMEES T HASENER.

GLpnR, PR B HIEAHSENERASEM, TERAE. SENRA BR.HE
FYE—EBRE LRETHEDN KD XA HTUESEYHEERTHLEEEES T
R e & 1 I 3 T LA B o R BHA M K A R s S T LA e = .
Sb, I F R AT A E TR T REE O 1 PREVVL SR AE D 9 PR AR KA R A .
G W O 7 3 T LA o 38 AR T L 3 AR R A R oK L T LB SR TC L AR A R ST AR AR TE K
Fir38 T AT DL R PR S ER T LB W R RE B 5 v [ R R S AR PR AN TR R AE N TR AR
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WK ER . EEREVHREENN KSR A NTTREBEENTEBRMBENSHFHE. @
A ERRRRH L BRI KEXRBESRERCEERANELEE R EE PN, )
BTRHNSHEAE. KN RINEEREBREERREFEURBEENEAIB U RE KT 5 —
BESHES, FHA-MFHUMNREBAMNETERELAED, URSRESTIEN SR>
EH .
» S ERAHRATEREN . BH. KEF NER ;LS BRETCHETEHRITTHES.
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PR, MR R AR BB R RA S R A M. K LR BF2E,1095,31--35
SRAREN, BRAE T, 1 MUK S FIBHEE JEXEINE R R I TS A A . P H S R.1994,14(5)56~60
HHRBR WEAX BTN BW. LR 2R, 1993,8(4),94~98
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EEET, 5, B T FUEAURRRG /NI F L7 R BT S5 5 09 SR U TH LRk S 4R 1904, 3
(2)63~68,

L= B 7 I



