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Effects of Nitrogen and Phosphorus on Leaf Water Status
of Different Wheat Genotypes

HUANG Ming-li, DENG Xi-ping, BAI Deng-zhong, YUAN Yong-hui

(Institute of Soil and Water Conservation, Chinese Academy of Sciences and College of Resource and Environment,

Northwest Sci-Tech University of Agriculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: The leaf water retention capability, water potential, membrane permeability and stomatal
conductance of six wheat genotypes, which are very important in the evolution of wheat, were investigated to
study the effects of nitrogen and phosphorus on wheat water physiological indexes under different soil water
condition. The results showed that under sufficient soil water condition, the application of nitrogen and
phosphorus elevated leaf water retention capability and water potential, decreased membrane permeability,
increased the stomatal conductance of diploid, but decreased the stomatal conductance of hexaploid. Under
water stress, increasing fertilizer improved leaf water retention capability, but decreased leaf water potential,
membrane permeability and stomatal conductance. And with the evolution from diploid to tetraploid to
hexaploid, leaf water retention capability, water potential and membrane permeability decreased first, then
increased.
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1.1 RBR#HE

RREHT 6 MERBA/NEHLS B, BIEEE—B/NE (AA, Triticum boeoticum) 3 8 /R X &
(BB, Aegilops speltoides) 15 55 F# (DD, Aegilops squarrosa) . T & Z 8 /N3 (AABB, Triticum dicoccoides) .8,
B ZR/NE (AABB, Triticum dicoccum) #1318 /phF (AABBDD, Triticum aestivum) ,

ik L M BEARFSRE KAV 7. 23 g/kg, &R 0.067%, 28 0. 07626, £ 48 2. 165%, KX
31.97 mg/kg, HEBE 17. 232 mg/kg, WP 147. 4 mg/kg. WM BAEEHKEN 25.2%.
1.2 RBigit

RBEPHEEKFARR TEHEARET, RAZRME. ARZHEBEHENT £ 9 kg, KR RAR
HE HGAMEE=ERELRT, LRKQ2R 2K EBEKSLEEW) BLHITKBRFEREE
FrK BRI 70%~75% s KAGMELEW) . LHERBRKRFREREFTRFKBEN 706~75% ,ZTH#F L
BAARATEINBRKEERKEN 40N ~450  WE—HEFEREKE. BEREA 2 MKF - RAEKFE
(F\),HE N 0.12 g/kg AT £,P,0; 0. 06 g/kg KT+ fRAEAF(FO, i N 0. 06 g/kg KT 1,P,05 0. 03 g/
kg AT+, HEk 24 MEB SAEE, BT 1208, SEAB20NFEM T, EWH 108, REXREH LK
Ky PMEEEBFHRFEXBRMEK.
1.3 RRAE

MM E S EBRE T AENE e HPKEAENZENE A RKARETRMAMI0E
EEHERRNTZ 48 h 0t X SKE ;A WAREEER DDS-11A B RWE A SALFE
A Li-6400 HEMA NS NWE . KA SPSS10. 0 Gt S A8k F AL HHHE .

2 BREH

2.1 RMrR&AkNFKE
2.1.1 KREFAT DA BB R RK A FAKF Y%
RI1FIHTARREEB/NERTHELET K HRK T HKEHE .
21 FREBRINMEEBTHAGOHARKNFAKE

Table 1 Leaf water retention capability and water potential of different wheat genotypes at the jointing stage

BKF(%) 7K ¥ (—107MPa)
ERRY Water retention capability Water potential

Genotype
WhFn WyFi WiFs, WiF WuFh WuFi WiFy WiFi

LERS ]
Triticum boeoticum
fITE -y}

Aegilops speltoides
THE

Aegilops squarrosa
L2 St A
Triticum dicoccoides
p o -
Triticum dicoccum
HiBDE

T'riticum aestivum
HAEBEKINTESTEREHA (R ), ZR/H K IBEAZTEI N HK NN EDIREE
K. ZEEE K EREZERM R RKINEBAEER . NEEFX S ERMTEREE, AKI/MK
WhEER KRR« KB K EEE « B K ~ BMEEAE « K« BRORZEER TS, ZEBXT
NEHRRKIBERERTLRAKS MBS, KOWERHKTIEN, BUNET R RKDEEFRRSE
SR —f R ENFRK ESHEREN CHERGARTRMA . X558/ %R, KBS HAR K F BB
R 7K 43 35 R B B AR 7K 11 JLF K 4 BB RS 89 6 £ T (R AR AL B 60 (R K 11 ROD R AEALFBAY 25% . R
FEEBNEHEHBERIOBERRERN . BREF AL B /E (AABB) 5 %8 /% (AABBDD) [5) #£
0,05 KEEXEBELRI,FFE B (AA) L FE (BB, H ¥ & (DD) MR 1 — B /M % (AABB) [H] 1y £ 7
BE.

10.77+0.41 7.384£0.35 4.42+0.28 0.26+£0.18 1.50%0.10 1.77%0.15 1.6740.41 1.93%0.35
3.594+0.30 1.15%£0.14 2.45+0.21 1.79£0.12 1.67%0.15 2.50%0.27 3.07+£0.15 2.70%0.27
4.284+0.27 1.83%+0.21 3.104+0.26 1.45+0.25 1.93+0.21 1.93%£0.12 3.00£0.27 2.40%0.36
3.44%0.25 0.914+0.26 1.9040.20 0.56+0.15 2.30£0.36 1.974+0.15 2.43%0.38 2.23%0.21
2.60+0.15 0.83+0.15 1.22%0.16 0.69+£0.08 2.20%£0.26 2.87+0.15 2.97£0.31 2.93%0.36

4.7540.13 1.18+0.19 0.70%0.17 0.18+0.16 1.43£0.15 1.60%0.27 2.40%0.30 2.23%0.25
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MK EBRFEIEBR A 85, KRR RZEA XM K SRA BB HEM B3SRBS
REEEA. AR 1 AREBER/IEELBROKBERESR H, Bk 53R, 5L LE M KA R TR
REEH TZEK AT AL AL SBOKE R, Bk, A Bk £18 & T HEREX ik 4B FIAR KM 55
R, NEHAHROEERER SHOKTEHERS KB ERHRRE A, RET HKENSE LS, H
E—RPAESHRNEHHKERBAEFER FERPE FHEMLFERMITKEAET; RIE N
MEHH KL FRAERYINENERBE.

2.1.2 tHBRAN S KL %£2 FAEBRBNEMERKNMABNT LA HER

4L Table 2 Variance analysis on leaf water retention capability and water
B Tk L BE . 35 B R ) ﬁ:?j( potential of winter wheat genotypes
e F{i F value
PELYEN N TEL PN por o
. So
FEERMIRETRE—E & Water reemtion ;. KE
B 2 £ B L 45 T 7 9 7K BB copabilty -

. . AR Genotype 231.34" " 20. 45" °
HTXEFEHARBIXEBAR & soil water 513.38° * 55.42° 7
i — At Fertilizer 553.85" " 0.17
SR TINE 1A PR, BK5Y FEEA » K Genotype * soil water 207.25" " 3. 10"

25.67° " 3.92°
58.69" " 10.26" "
6.69" " 3.46°

FEB . FHCAIENM H{EK  HEBEA « M Genotype » fertilizer
7K # BB Soil water * fertilizer

ﬁg%iﬁ:’:{%ﬂﬂﬁtﬂﬂg’ﬁﬁ HPHR » 7K » JE  Genotype » soil water # fertilizer

BERE—R WERERMTTE 5 .. pumrso oMo APLEREF.
3 A :ﬁ ﬁ; g 7K h e E , B Note; * and * * indicate significant difference at the 0. 05 and 0. 01 levels, respectively.

£ TRRERIE TR RK D BRIRENK. B T YENRKOBR, ERLBEDENRKIBRS —F
SEE—RIFE_RAER. EMENFEDOEE-ANEESOLLIR SR EREK, GBRE L
Fro TEARDBHERAET R S REENERK I SAEBRFHERN . JOHXTOEETS K5 HEE
AERARK AR TRKRBLE. BitATm. hENFRKIEZF TRGES . NEBEKEE, XKD
FOF AT BREIET LR EERIDENT KD M RE/NEHTIERTHA.
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Fig.1 Leaf water retention capability and water potential of different
ploidy level under different soil water and fertilizer conditions

M 1B 6 MEEBNE, KA ENKEER TR BER K AREKFEET , HIEX K8 1E
FBRARE 5 K a8 00 it AE T 42 & vt oK B8 08 B 5 T 267K 2 a8 S 4 7, i 196 B T & 3 i 7K 4
TR, VLEAREAR I A B IE M M BRAY K R BL . B/ A A5 R IO R S 5 i ) 3t 4k 05 1) , /M R K
PERKEXARALERUS  BE RN EFSLBRHKEBHY RS, RHFE - INEEREER
BN EBRA B AR REL, MG R KB BE.

2.2 MAREE%
2.2.1 HBF et hEENSH

AMAREZBEHRAFERGOBHEN, ARBNSHMIEE CZIGE  AREEEER. R
BRIPHFHEMBEETAERNEY K EEAEER M FEESENOEN BE, MAZ TR RE
HRERAHAK. BREATERNESEES AT BHAERHAEER K EX M B EEEAORMHER .
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XA ETHR SEHENSERGTR, AXB/MRR A - BER E K ERA « EEER « K * B EH
B o« KFK « IERXEIN AR, BRI D EM FEEERERBR R BIE, &G HK; TR, NE
HABEESHAKD —BEDAZEERBEAGH —MRER/RE. BHARR KEFEBRYEHELMER
HE.

i FEEB R £3 REBENNEREROMN A ERE
FHEN S X, FFLAXt  Table3 Leaf membrane permeability of different wheat genotypes at the jointing stage
EERRMHATTEER TREW  Source S
B,2URBEERR/E EEBH Genoupe 11. 554 0 0.546
HHBEBEERHEE & rode s 0 o
th. 7 0.05 BEAFL.  SEUTE Coom « orier 2om  oom o178
YWiENEESHSE R/ K+ Soil water » fertilizer 0. 902 0.347  0.018
PRIE L it HER K« B Genotype » soil water » fertilizer 1.420 0.234 0.129
EXEBEER: WHESHAR/DENM F BEEHL B ZRANESUE 5 AS/DEHUH BB T F R
BEEBABEER.
2.2.2 tHB#EHRSER

M 2 ATLAE th, B K AL 3 A i B B 1 T I T K 43 8 A0 B, R B - 3RK o e (- S A L AR BR AR Pt
BET—IBITHKGRE, RGN TE BN EFHRKSFAET, SERE/NE IR H B
BN TRIELE, RHEYHEERR FTARZEBNEN F R ARBEEHMIIEN 2B, BIEE
KA AT, ik — R E L8R K 4 BHE ST it 4 B i AR 80 15 F A TR IE R AR 08 B 9 IE W4T
SHABEHREM, B THHEODIHM R BREERR ., E8 T &/ E(AABBDD) K It i BB H 5 — &%
HHE—RFZR/DENABBARAMBE . FE/NE AR O KEERNBE. 0t RENE SR
FOHPOEENEFERIFFRBEERABE .
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Fig.2 Leaf membrane permeability and stomatal conductance of different ploidy
level under different soil water content and fertilization
2.3 KABE

SIEREY SR FRHIT RS BRI F RRER K/ ER SR BRI A KSR
B, AHARHEENSILEEEAREENRER, ERRMKS KM A RMEAELEN LS B EA
AR BTS2 EKGRENFLET 3 MR E#MHBERELER F IASEERTRE
AL B B 5 R RV HE AR A OF- 31 BF A4 R/ (AABBY AL J BEME IR K, AR 3% —hi/h & (AABBY M il /N &
(AABBDDMEREA B M SILSER M L ELRNO K. KSWER BRTHWEDODLSH KES M EER
ANE RS R IEAL TR oF i ST BB ARAEALE A/ R TEK A BGE T L HE AR I T Y X T R R
B, BAE—RAEAMNELBENSASEYRMR, LFXEGB ML DD KRR . Bi/hEELH R
BAREER B Cnrtn—>60) , SAFEETRAE.BERRE. BFE—RIENSILSEARKRTHESR
HE/NE BB RKED A TRIGERNERBKDKTE.
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3 MELHW®R

Xt FAREEE/NETE EREK KSR RKIT K BERRSARBERTERNAE MK
P SMF K S ERB AR BL REZE — E R BE b /RS AL A B K S RO . 2 £ SROK 4 FE R B L AR K 2
RO BRI AR, RARBKH A RKA K SLRE BEOBEE. KMERSERH FRKT.
MK BRI AR R S AR AN E A S (B — R I F BT R ML FE, TR
ER (B A R ARk R /N3, AABBY MR /& (@ /NE , AABBDD)WS LR .

KA, BAEAL B & T AR E B/ HA BBt F R, TR AR IR B . K
BHEMNHEHARIM,EEAKMET 06 N LB xSk RIS KRBES N, A& 5 H
Jit K EE R X AT AR R 1 FHEAE R R HE NOTESRK T (R 3 T AW IE i, RAEKEABO RS
BRETEARN TR, ANTISOERARKRE BB T A RRAKREE S, ATUHRS TR, RS
i EHY AT R MR R T B SHREDN ), HRK S B E T BB B MK SRR, X5
LARTE — S G RBA—FU 1, ERRE P, KSHE T RABRELHEWE /T AREER/NEH
e b BB IR E 5 Morgan Mk % i % AU TSI BE R RARECL WA MR N T Y TR O R
P, KoEE T, B/ SRR AR 2n—4n—6n BT 1, BE A AR K F7 7K 34 40 B B
PISERRAR, AR5 X . R B /S Xt K B oT BE A A R B9 S B WL » 7 4R R 5K .
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