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X, KNEE, N PR
FEISHES: S512.1

HOCK: K

AR, AREEDN B St R 4 AR RS B AR (1 %
T [ /N2 B 1 R R R T, (RN e e
K2 LU AR, A AR A P2 3025 R
KRB 5 E A2l 50 AFARKRA L, 80 “FAREE T 58 N
PN EE N 10 ~ 15 kg RS 10 kgl DAAE A=
AP RE AL B B R, BT e IETRSr (N+
P,Os + K,0) W= /NEE 4.5 kg 37 Hde v A B g 1|
EHEHIL WAL 55 kg 5 7.2 kgs ZFEELILX, &
REX . KR IX 5BkAb R X A 2.9, 1.8, 0.2 5
0.5 kgPle /INZZ AT A= R 28 FO IR IE R B AR TR /N 22
FRERHG P TGP E 1) 25 5, Dt ] UIRHN ke
17 KRR, SN I e 2 M N A e
PR A L) I

I AN [ 5 DR B0 5% 2 B AS TR S G, AT 790 1
B T2 [ I SIS 22 e 7 R 03 iy 8OR FH e 2 0
MRl R HAAKCE TR, F795 A
AR PR AR 10% ~ 20060, A AEE AT R . N
ARKKEILTEZY BocE T, NP FKEKX
1M RGN D, sk AP E R . A BN X P
FhFRoF AT U= A, SRR BRI, WA
L8 BEURIIETE - Jas AN R NEIRNS
Bl NL P AR 2RI CHIRL . Guarda 257
KAVAE T (9T 2 10, 20 tH22 90 4EAR & it B
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e, JE I FRREE BRI T AN =K R NS P
FIHZES, LB ZRG BN, DU
RN AR T 51 /N 22 v = F0 e R 7= P A B AR
e

ORETH: ExARRFESTH (40671107), H K E ALK KI5 H (2009CB118604) Flf Mk 24 23 MEAT ML RBHIF 4 101 22 9% 13 H

(200803030) #Hh.
* JWIE#E (w-zhaohui@263.net)

fEE A AR (1984—), 4, WAL TN, Wibersil, FZNG LR E R M. E-mail: zhouling2008913@163.com



Ji] oA NI R KPS AN i Bl R RO P 22 S e 559

1 #MR57%

1.1 R HEDR 5t

IR T 2008 41 10 H % 2009 4F 6 H e PG bR M F}
FeREERAE— AT o 2RI 57 9 3] = i,
HHRZ1 520 m, SRS 13°C, A4 M/K R 550 ~ 600
mm, FERaAmAY, 28R 79 1, BRI Y
R I RN A R, S LR 21.9
g/kg. 4= N 0.8 g /kg. NO3-N6.9 mg/kg. NH,"-N 18.5
mo/kg. AL P 6.5 mg/kg. 4%k K 114 mg/kg, pH 8.3.

IR X BT, EAFAFTRA AR, A
FEASHEAE (R, Ji N 80 kg/hm? (it ND, Jifi P,0550
kg/hm? (1% P), i 80 kg/hm*N + 50 kg/hm? P,Os (1%
FE) Fjti 160 kg/hm? N + 100 kg/hm? P,0s CEifEN)
5 ANEEE . N AR FR 25 (45 N 460 g/kg), P AEAEAR P Ak
Ak H I EIR S (F P,Os160 g/kg), At AbEE A ik
PR 4% (&% N1709g/kg, 7 P,Os430g/kg); ikt
I AR )22 R 9 NN, 5l
P88, /ME22. w4148, PEA979. PHA2611. VY
2000, PHfc9871. F3:902 FjL=F9812, 4l bk
PG EL A B O R PG JE AR ARBH R 2 N ST 42
i EXWRL 40 m?, EIX A 2.7 m?, BEFRPE—A
BIXAFr 6 47, 47K 1.8m, 178E 20em, AT /4%,
PR ERE N 50 Riim?, 4 YCE S . ALIRIERT— N,
A E ORI A S Y o R — S
1.2 #RXESNE

T HGRIIRAERE &, RN XBEFLI 1 m KB
FFE, AIFEBT M, H i LRk i A,
FEA AT G R, FRICEN: . BilFe. FPRX T, B
B2 F5E. FPRIE 105°C N7 30min, 75°CHit
T, W AT REIK . N A A R &
BILSFE R R . YA E, PRI 0.249 1 ~
0.2509 g, H H,SO4-H,0, ¥EIH A, TH AW LR S)
SIHTACINE 4 N, BB EL (2l e 42 P
1.3 FOMEMITE

FENRORRETE WL [t 88, HRIA%EZ
MRS FREEGE A R . HAr, BN ED
FENWHENSHAMRE, BT XEESHOE A T
FEHMM R, IR AMEG — . A SCR A L H 1)
[ENE SNIE S V1T ety 7 o= R N

(1) N AEAZERCR (kglkg) = Cii N X = H— A
N XD M N, RS N ST R
YrkFRLFE g, OR/NATRAVEAT NIE RGP 20 o

(2) NJEMEICE (%) = Gii N XAEYW N 2 —
ANt N X AEYI N D i N & x 100%, RoR iy
W) N it N R N L], R/ R T A
W% It N =3 IR N BCR I o

(3) N JEfiZE™ ) (kglkg) = i N /NX AR
/N &, EER RN A LR N BT Re A= IED)
FEbireit, FR/N R T N RG22 5 7= i AR 1)
LY

P AR B A NOAE.

1.4 Sitath
R E i H DPS B AT AT 440 #T -

2 HR5SH

2.1 FEENERWHFFREEES

SE T EM N Z BRI, 1 9 AR
By 340 (R D, mr=dilydFhitfk 88, EAHFF
DN (1Pl 4528 kg/hm?, H1 7224 ly b
/ME 22, 902, Ak 9871, P4k 2000, Ak 148,
SEPERN 3756 kg/hm?s IR~ 4A AR 979, Pk
2611, JLF 9812, “VHyf=i ol 3 326 kglhm?. FIE5r
BENIT, @7 fi A vh AR 88 [RFFRL it i 3 w1 2o Ath
Al IR BN SR I T I R, il
ELxf HE SR 34% Al 55%. H= 4] SR TS IR
I, FeE 2 AR A R C B E RIS BN
KPR R0 R 16% ~ 29%, ~F-3414 25%:; fHiFR4)
PO P2 542 5 24% ~ 79%, T34 42%. {7415

F1 TRAFSHEAKETLNERMEFFRIEE (kg/hm*)
Table 1 Grain yield of different winter wheat varieties

at different fertilizing rates

A X (SN [ES N
P4 88 3497 c(a) 4680 b(a) 5 406 a(a)
/ME 22 3295 b(abc) 4111 ab(b) 4720 a(b)

4902 3161 b(abc) 3973 a(h) 4192 a(c)
ik 9871 3406 b(ab) 3949 a(b) 4234a(c)
P4 2000 2895 a(c) 3721 a(bc) 3739 a(d)
Ak 148 2896 c(c) 3708 b(bc) 5197 a(a)
i 979 2991 b(be) 3401 b(cd) 4139a(c)
PR 2611 2900 b(c) 3109 b(de) 4211 a(c)
JL 9812 2 994 a(abc) 2884 a(e) 3307 a(e)

T AR S ANEATAN NG FRER R IR BN KT W] i 22 515 p<<0.05
WY, $55 A R SIAS R 5 B oR a1 22 5714 p<<0.05 R 7K-F,
NG
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4 5 43 %

TETCFR BN P B ARG, TR BN I3 7= i B IR
IR/ ARTR BB BN TR = 4% ~ 14%, T
K10 6%;: TR B NSE R 10% ~45%, 340k 31%.
W, AN PR TR BN A, (K
ABF R, B s IR BN R R

LT HE IR 53 BEN Y SN U FE 2 U /N 22 P it (1)
HER

2.2 AEZNE@RMTEBREHES

2.2.1 AN[EIA/NZE SR EFERL N & B N
RN R IEEOE B LR 3 AN RAKT
KON R, TEAN R TR BEN KT IR R N

B14y %k 77.04 68.7 Al 59.7 kg/hm? (% 2). ¥
S BENIE, R R A 88 HFFRIL N IR,
Hrp AR MR B R, K. mESHRA
KO HFF R NRE Sy S L B E 78% A
143%, RO BN KRR R N 8 g 1
Ffre PR R RILEARTRE BN, KPR N R
32% ~ 60%, T34 50%; 7% BB HE 5 64%
~ 151%, “F¥Jh 97%. 77 4 W BBl 77 2 BN
m, SN, RTR RN B S 13% ~ 46%, T
B0 29%; IR BENETER R 36% ~ 92%, PN
71%.

F2 AEZNEDMEAFRIR N . # EER N S50 N BIREH

Table 2 Nitrogen uptakes in shoot and grain and nitrogen harvest indexes of different winter wheat varieties

b FERIE N it (kg/hm?) BB N i C(kg/hm?) N WA (%)
X JE BN RN X i (S9N A o (S9N B

VA 88 44.4 c(bc) 79.0 b(a) 107.7 a(a) 56.3 c(bcd) 100.6 b(a) 135.9 a(a) 78.8 a(d) 78.6 a(bcd) 79.3 a(bcd)

M 22 48.4 c(abc) 74.1b(a) 99.9 a(b) 61.1 c(abc) 90.2 b(b) 129.8 a(a) 79.4 b(cd) 82.4 a(a) 77.2 c(ef)
5 902 448c(bc)  TL7b(ab)  84da(cd) 555c(bed)  87.8b(bc)  106.0a(c)  80.9 ab(b) 81.7 a(ab) 79.6 b(bc)
VA 9871 55.1 c(a) 72.9b(a) 90.4 a(c) 66.6 c(a) 92.8 b(ab) 116.2 a(b) 82.3a(a) 78.6 b(cd) 77.7 b(def)
#/& 2000 419b(c)  637abc)  73.3a(ef)  52.1b(d) 77.3 a(d) 89.7 a(d) 80.1 b(bc) 82.6 a(a) 81.7 a(a)
e 148 41.6 c(c) 64.0 b(bc) 104.3 a(ab) 50.5 c(d) 79.6 b(cd) 129.6 a(a) 82.4 a(a) 80.6 a(abc) 80.5 a(ab)
P 979 42.0 c(c) 61.2 b(c) 79.3 a(de) 53.4 c(cd) 76.8 b(d) 101.2 a(c) 78.7 a(d) 79.7 a(abcd) 78.4 a(cde)
P4k 2611 431c(bc)  56.3b(c) 828a(d)  555c(bcd)  73.0b(d)  108.3 a(bc) 77.6 a(e) 77.1 a(d) 76.4 a(f)
JLE 9812 49.4Db@b)  55.8ab(c) 67.3 a(f) 62.7b(ab)  72.0ab(d)  84.5a(d) 78.9 a(d) 77.5 a(d) 79.9 a(bc)

Fs PG 3 ANERIKT AN R, EANFIR
PP B3R N = P45 5 0 97.6. 85.6 il
76.4 kg/hm?, TEFRDSBENNS, T S RE AR 88 it L
N ESH. RPERARE BEES, BAEK. &
FE PN T AL R 79% F1 142%, WEmT
H AR e O R TR A BN, b BRI N
AL 39% ~ 58%, “FIA0h 50%:; TR BRI
72% ~ 157%, “F-#4% 101%. {774 SR BE IR 0 PN
Ins $EEBUN, RFR BN S 15% ~ 44%, T34
29%; TR PN 35% ~ 95%, “T-HK 71%.

N BCRFE RO F PR N 28 SRR b b3 SR
FILEp, S T /NERN N PRI L BE . 48
T HTR I, ZHEF N BGRFEEE 3 M RAIKT
B 3 7 5, BIFRA NI I3 ek N %
WFFRLI ML . ToFR BN, mr= i RfvE A 88 1 N
WCRARECN 78.8%, 1 P IR SRl K P 381 43 31l by
81.0% FI 78.4%. {KFEFHAKLT, =& NN

78.6%. 81.2% 1 78.1%. FnFesr NS, AHM [k
&8 79.3%. 79.3% F1 78.2%. WL, S
B N BGRFEEERAR, &= A N GRFe EOFA 2
e, NOBCRIREU S I AN B AN 1] St POk
W N = 2 5

HHUL, AN BT A /N2 SRR PRI N A0
Hh b N AR ZR A B AT 3 e . N
SRFGER TR 2 BN A B AR R . =
AR EORFRLA L B3I N B AR IR A BN R
fey AH G RE SR 2 F NS i v P BB R T 2 v T
= R
2.2.2 AN[FA/NZZ SRR P &L, FIR P
RPWGkeEES  XEARFEEFIFFRI P 24T
FW (F3), FH. P AR I RACEENE BRI
ANRIFRIF BN TR P &40 5000 9.9, 9.4
7.7 kglhm?, EFRSBNNS, B A PG4 88 HIkF
FiWg P i 8.4 kglhm?, B TR SRR A P44 7.3
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kg/hm?, (EARF R SRk (SF- 24048 8.5 kglhm?, 5%}
AL, ARBEN = SRR R R P A W& e,
PP RR R 6% ~ 26%, T3k 16%, IS R

A¢ 88 $E15 24%. SN NN, (KA AR R
R, R R 3% ~ 46%, Yk 16%, ThPE
A¢ 88 $E5 28%.

#3 TEZNERMETRN P 2. 0 EFW P 25 P WRIERES

Table 3 Phosphorus uptakes in shoot and grain and phosphorus harvest indexes of different winter wheat varieties

sl FERIE P (kg/hm® o ¥ P (kg/hm?) P kiR E (%)
o F fIRBA [EEE N X S N [RE N X i RN [EE N
Pif 88 8.4b (ab) 10.4 a(a) 10.7 a(b) 9.6 b(ab) 11.9 a(a) 12.3 a(b) 86.7 a(d) 87.6 a(bcd) 87.3 a(cd)
/ME 22 9.5a(a) 10.6 a(a) 10.3 a(b) 10.8 a(a) 11.8 a(a) 12.0 a(b) 87.7 b(cd) 89.7 a(ab) 86.5 b(de)
5902 7.8 b(bc) 9.6 a(ab) 9.0 ab(cd) 8.7 b(bcd) 10.7 a(ab) 10.1 ab(cd) 89.7 a(a) 89.2 a(abc)  88.7 a(abc)
i 9871 8.7 a(ab) 9.2 a(ab) 9.3 a(c) 9.8 a(ab) 10.7 a(ab) 10.8 a(c) 89.2 a(ab) 86.6 b(d) 85.9 b(de)
P4k 2000 8.2 a(b) 10.4 a(a) 8.5 a(cd) 9.2 a(bc) 11.4 a(a) 9.5a (de) 89.4 b(ab) 90.9 a(a) 89.7 ab(a)
Ak 148 8.4 c(ab) 9.7 b(ab) 12.3 a(a) 9.5 c(ab) 10.8 b(ab) 13.9 a(a) 882c(bc)  89.8a(ab)  88.9h(ah)
Vi 979 8.3 a(b) 8.6 a(bc) 9.0 a(cd) 9.3 a(b) 9.4 a(bc) 10.2 a(cd) 89.1 b(ab) 91.2 a(a) 88.6 b(abc)
P 2611 6.9 a(c) 7.4 a(cd) 8.2 a(de) 7.9 b(cd) 8.5 ab(cd) 9.6 a(d) 87.2 a(cd) 86.8 a(cd) 85.7 a(e)
JL 9812 6.7 a(c) 6.5 a(d) 7.3 a(e) 7.7 a(d) 7.4 a(d) 8.3 a(e) 87.7 a(cd) 87.7 a(bcd) 88.0 a(bc)
s AR 3 ATERACTANE R, EARFTE 2.3.1 REA/NEZSF N BEER G

SIBENIKT (R R0 P =P34 4330k 11.3. 10.6 Al
8.7 kglhm?. IR BENEE, /= fhFhiigk 88 (1 I
VU P N 9.6 kg/hm?, 5 rf s SRR ST E A ),
TG SR M 8.3 kg/hm?e ZEAREENTR, 67
R BRI P RO A RS, AR
9% ~ 25%, PRIk 16%, i ARl Y AR 88 HE i
23%, IAFMRBIAAKCE I mtth EIR P &L s
AR R, AR AL SRR FFFRL P R 8% ~ 20%,
PRI 13%, Hh SRR 3% ~ 45%, T 17%,
M PEAR 88 $1m 27%, JNIEF| m NI 1 5 e

Xf P SCERFR R A3 HT R W] (3R 3D, IR NN,
e AR 88 1) P R TEECh 86.7%, T RIIK ™
SRR A 2> 59k 88.9% Al 88.0%. fKFF BN S
PEF, =& %N 87.6%. 89.2% F1 88.6%. fHi7is
BENIS, AN WSk 5 507 0 o 87.3% . 87.9% Al
87.4%. N[ UL, HrE SR P SRS EOR s I
FIFHAG, P SCRARET) SR AN REMRRE A 7] b POk F L
W P2 S

Hitk, BEFR BN R, A= =K
FRPRIFFRING P EE A B P 3842 5, 1 P ks
O B e A PR R L P AT
TFRT BN AN, AR LB SR 2 B N8 i 4 v fr)
JEPER
2.3 AREZNERMHR. BYUEER

AN AR N IEARZSAGR R 4 MH5RY, &
PR PEAR 88 AR AR Ty 10.7 kglkg, HH AR
SR 2R 4.4 kglkg, TR 20 DAL 25 it A 500 R
AHEE P B BIPRAR,  SMOZA P BIR 2R N i .

F4 TRAZNERZMHNEBREYE. BRERBESEH
Table 4  Agronomic efficiency, recovery efficiency and partial factor

productivity of applied N fertilizer for different winter wheat varieties

A N B2 N AR R N B G A7
£ (kglkg) (%) (kg/kg)

RN BN RN 2N

A 88 10.7 (a) 43.1 (a) 58.5 a(a) 33.8b(a)
/IME 22 6.8 (abc) 25.6 (abc) 51.5 a(b) 29.5 b(b)
o 902 1.9 (bed) 21.1 (bo) 49.8 a(b) 26.3b(c)
7G4 9871 5.3 (abc) 31.8 (ab) 49.3 a(b) 26.5 b(c)
P4 2000 7.1 (ab) 27.5(bc)  46.8a(bc)  23.3b(d)
A 148 1.0 (bed) 18.4 (be) 465abc)  325b(a)
P4 979 -1.1 (bed) 15.5 (bc) 428a(cd)  25.8b(c)
Pif 2611 -1.7 (cd) 14.3 (bc) 38.8a(de)  26.5h(c)
JL9: 9812 6.3 (d) 105 (c) 35.8 a(e) 20.7 be)

T N AR AR R TG P (50 kg/hm?) 471
S I ORFRE = E A B30 NS R A1 D o

AT P2 RT3 SRR SR A BN R 1Ky

N AR[FMSCR 55 AR 2R R IUAR R . = S Fh g R
88 N IE[HI K 43.1%, FRF=FMEF= AP T-14) N B
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4 5 43 %

AR5 )k 24.9% FI 13.4%, ™ i R AR = 20
T 222%, X% I e = P B S e R RSOt N 38
Hk NE

SHENTEIN G N B A= (% 4) TRV,
BRI BNAALL, AT BN NI w1 N IE fh
AP SR E A, BT NI K TS, NE
R Re VR TE U (B T R AW | O S N
(N B A= A AE B 2 AR, mrs i fh
P4 88 1) N At A== 77 4 58.5 kglkgs 7= A 7= i
RSP0 50 48.7 H139.1 kglkg, /™ SRR b
Filrim 49%; AL BN NIRIINE, A m e i
b 33.8 kglkg, A&7 EAG, Pk 24.3 kglkg,
FE AT 27.6 kglkg.

Mk, 5 RS A S R A L, e R
AR N IR~ 35 .
2.3.2 REKNEDFHPIESRZESS PR
F5Fbr (K 5) 5 N IERCRIEAMFE. [KBAF,
s AP AR 88 1 P IEAR A%k 30.0 kglkg, H
SRR AR 2Rl 1.2 kglkg, AR 20 D8 22 0
Pl 3 BOAR LE = BB BRA,  BOZ 4L T3 P IR 225K
N E .

F5 AEZNEmMEPRBRIFWE. BUEXRREFNES
Table 5 Agronomic efficiency, recovery efficiency and partial factor

productivity of applied P fertilizer for different winter wheat varieties

Al PREA&ES P EMNg R P HEAw A 7
# (kglkg) (%) (kg/kg)

(SN (SN (SN [E 2N

VA 88 30.0 (a) 9.3 (a) 93.5 a(a) 54.3 b(a)
/ME 22 0 (bc) 3.3 (bcd) 82.5 a(b) 47.0 b(b)
54902 10.5 (b) 4.4 (b) 79.5 a(b) 42.0 b(c)
Phifk 9871 -1.8 (bc) -0.6 (e) 78.8 a(b) 42.3b(c)
4% 2000 3.5 (bc) 3.7 (bc) 748a(bc)  37.5b(e)
A 148 -6.0 (c) 0.6 (cde) 74.0 a(bc) 52.0 b(a)
P4k 979 -4.8 (c) 0 (de) 68.0 a(cd) 41.5b(c)
ik 2611 -2.0 (bc) 2.3 (bcde) 62.3 a(de) 41.8b(c)
JL7E 9812 1.5 (bc) 0.9 (bcde) 57.8 a(e) 33.0b(e)

T P ARARSERCRREMOR R TS N (80 kg/hm?) 43y
XSG OFpRL = BRI bR P SO PRSI

ARl R FPTEAR TR S BENSAE R I P IEIRI TR
Ibo mPA R A 88 1 P ARRISCR I, A 9.3%,
HPE AU SR 0 5008 2.3% F1 1.1%, 7 Rk
BT iR ST 766%, 3X 2 W i R e S s
it N A POIE.

BRI BNMLG, SR BN N ITH SR P
JEi A 7= ) B E PR (R 5D, B P AEBEA K T2
G, PR R g W PR, AR — BT
N, AFEFE PR A A B 2 R ARBEN
T, e R 88 11 P AR g A i v T A
B, k935 kglkgs RIS NS A T
1, 4 77.8 kglkg: K7 SAPIFIEEAG, A 62.6
Kg/kg, 7 b AR RAR S SRR 49%; fEER N FIRE
TERIREAE, U502 = il ds e, 4 54.3 kglkg, 1K
PR RRAR, Sk 38.9 kglkg, TSRSl 44.2
kg/kg.

Hitt, 5 R ARG, e A R A
FI P OIEA PR R

3 1t

FRAT = TR ROR A AN S, Big BdERE
I SRR B 7 AR R, A AT Al T R £ ) Al
R USRI R A R % T
P FIIRBE DR AR B A R B, 23 B AR T
SR AT AR R, RS R, . P
iK% 3 A== ACE I RIS TR A BT, =55 Rl
SR 34%. 25% A1 6%, S A IHEENT IR 2 )4
i 55%- 42% 11 31%, i i AR Ny P FRa A
TR S8 ) 2 v TR = Rl ARFR RN, =
FERRE N RE R R G AR 40 S A R
222% 11 49%; P NE[RIWCE R i A2 7= 03 43 Sl A A = i
151 766% F1 49%, iy fb A EA I iy T R ) N
P A= Mai. HHULWT I, TEVHALRHL, A BB
O S PR 0 EBEN T  ShRp DA [R] i SR
YEW &= 5 550w AT iR AR .

AT, AR =K A /N2 SRR (PRE RN
ERIR N G WP EEIBE IR B KT T i
B, XS AR AT, R N P sk
P Rt 77 o> BN w0 AR A (0 2518 5 1 AR — 3L
2t OIS 34 N KOP ST I, N R FE bt it
N PR e T BARARG B ST s b A A ) /N 22 8
Rl P RZCRI I 22 45 1, B )7k I4E & P
WORFRELRAR, MAEARTFICH, BlIFR BN AT (42
w, Ny P IBGRIEECEAT W AR A . 7E1K NS =
N KR, =& 5 B N &3 2% ARG
(220210 ARG aE o, e R R A S
e N &L P BEAE TR AR I E AN G, (HILREFR
A5 NI T o R BBURR R B o T b = R =
T TR LR IR 2 BN 5 P R v I 2
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Doy N GRTEEEAR N ZACE N SR AR
(220220 e N KT I B 25 1R AT DTS 2 2 AR A 5 R,
AWPFURAFL, A N P RSIR RO A .

B TR R AR B, (IR SR AR
I AATTATS 5k 22 68 € K 388 A% A 32 LA 1R 375 I I 3R
(3, FR93 0% B IR WBOICR 35 43 el e,
I BIB9S AN R H A0 57
I3 R B N TR 22 S R ATDR PR DA RS . SR Y
AABEEAF AR AT 22578, A — RN A IR R
HENEIRIT BRI L AR SR 2, ORI SR A 3R 4y
R AL P 7 S il S AR R R 7 i 1 2 520300 A
FUH R RORPRL A | AR NSRRI PR IR
TP BN TGN 1802 AETR O BENIG IS KR o
HATHBG I NS P[RR, DR B v 7 R
Pl o X AT REZ DA m s dh M ERN TR, BETE K
EE AR RN JEARPR2SA, aag NP R g
1o AEARBEFH, SARBAMEL, s BRI T
RSN L E S M O EP 1 IR 1 S ST NS
ot -t S G M S G R 1B S I CTE S S
PR IR BTSN

4 ZEig

TS /N RS R R PoE R, AN IR
AT S FOFPRLA M B30 N &, W P &, N. P gk
Fe5, N P BCRIAAAEIRZE R o mr= SR R RLR
M BN &, N. P RSB IEA S,
{F L B 5 43 0N B T 4 o (1) RO B v 1 o P IR
PR, BRI N PRI SRR . bR
PN R, AN A4 /NZ2 S (ROFFRL R - 3
W N L W P RIS, NL P IRGERIEEA R
AEHAE, N P fsEr=J) PR IERRIR R SR, R4
M R R R R SR T A B IR AR B 1 e, R
O, RHE N L ERRURFRL NG PR, R
Hiy /N2 S R R O AT IR A

S 3T

[11 5B, g%, BB, E4d, k5, ROUE. 30 KRR
K FIX N AT R . R AR, 2007, 33(9):
1530-1535

[2] ARPRIS, BRFTF, dkARBE AR, A, FRR. BAEER
AN NEBR B /N2 7= IR R F 4B, Aedb AR 2441, 2008,
23(}4T) : 224-229

[8] EB&&FE, TRBTAR, ik, B, £Wl. b1 /N L
NE IR B S M /N2 P i BRI 3 0 b, Al 241, 2009, 24(2):

[4]

[5]

[6]

[71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

185-189

Li SX, Wang ZH, Hu TT, Gao YJ, Stewart BA. Nitrogen in
dryland soils of China and its management. Advances in
Agronomy, 2009, 101: 123-181

FoER, TOCE, ROCHE, B, KRB B NI
PR GPENAITSE. T 53 CRVATST, 2003, 21(9): 31-37

Clark RB, Duncan RR. Improvement of plant mineral nutrition
through breeding. Field Crop Res., 1991, 27: 219-240

EWE, DICE, RN, KRB FRBRIRSR S B T E
WEzes, WEFRE, 2008, 30(3): 415-422

SEL, PR, FHHERE, SKRRIK, IR RGN N
7R TR RN, 22 A4 1, 2005, 25(6): 78-81
EKE, LA, Tk, B, BT HEE TR AR
RN WA TR I SE . 22 R AR 24, 2004, 24(1):
47-50

AR, WHZERR, BROR . BN AN ZE RO 5 R 0T IR 52
TR ML B 2% 2441, 1989, 17(3/4): 99-103

Guarda G, Padovan S, Delogu G. Grain yield, nitrogen-use

X

effciency and baking quality of old and modern Italian bread
wheat cultivars grown at different nitrogen levels. Eur. J.
Agronomy, 2004, 2: 181-192

Brancow-Hulmel M, Doussinault G, Lecomte C, Bérard P, Buanec
BL,Trottet M. Genetic improvement of agronomic traits of winter
wheat cultivars released in France from 1946 to 1992. Crop Sci.,
2003, 43: 37-45

Tk n. ARFIH LIEFRICR D EMFEOR. hER
B #H, 1995, 25(1): 41-48

IRRT, WEE, Kazm, Bk, ERe%. RBEG T#%e
RIEN RN (TR k. Z22EM 244, 2007, 27(3): 407-410

Toft of W 3% OO R T /9 22 5. 22 R A 224, 2008, 28(3):
476-483

SRAREE, TR, sk g, PRI, DICH, BRECE, A
P R RIS R ] R BURS f mdAe. HRaEa,
2008, 45(5): 915-924

TRAEBL, TR BB K 55 37 43 B AR G AR
T35, 2000, 9(2): 154-15

Dawson JC, Huggins DR , Jones SS. Characterizing nitrogen use
efficiency in natural and agricultural ecosystems to improve the
performance of cereal crops in low-input and organic agricultural
systems. Field Crops Research, 2008, 107: 89-101

A, TR, A WRE SR &N E TR E
RRA LK. HYE JR L LR 24, 2008, 14(6):
1027-1034



564

+:

4 5 43 %

[20]

[21]

[22]

[23]

[24]

[25]

Foulkes MJ, Sylvester-Bradley R, Scott RK. Evidence for
differences between winter wheat cultivars in acquisition of soil
mineral nitrogen and uptake and utilization of applied fertiliser
nitrogen. J. Agric. Sci. (Camb.), 1998, 130: 29-44
Ortiz-Monasterio JI, Sayre KD, Rajaram S, McMahom M.
Genetic progress in wheat yield and nitrogen use efficiency under
four nitrogen rates. Crop Sci., 1997, 37: 898-904

HAKCY, Az, IR, ANF AN SRR R R R
ZESE KA RHBBIIT. 1. SR i R # b, e
Y4k, 1999, 19(3): 393-401

Basra AS, Goyal SS. Mechanisms of improved nitrogen-use
efficiency

Genomics and Plant Breeding. CABI publishing, 2002: 269-288

in cereals // Kang MS. Quantitative Genetics,

Moll RH, Kamprath EJ, Jackson WA. Analysis and interpretation
of factors which contribute to efficiency to nitrogen utilization.
Agron. J., 1982, 75: 562-564

Foulkes MJ, Hawkesford MJ, Barraclough PB, Holdsworth MJ,
Kerr S, Kightley S, Shewry PR. ldentifying traits to improve the

nitrogen economy of wheat:Recent advances and future prospects.

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Field Crops Research, 2009, 114: 329-342

WEHE, BRE, WK, KE—. DEEBAR K5
MZEFHIF. IE 35 AR, 2007(2): 38-42

FRyude, KEE, skame, £, xmd, Fs RAuX s 1
T RIATF B LR, KRR, 2003, 11(2): 78-82
Dhugga KS, Waines JG. Analysis of nitrogen accumulation and
use in breed durum wheat. Crop Sci., 1989, 29: 1 232-1 239

Van Sanford DA, MacKown CT, Cultivar differences in nitrogen
remobilization during grain fill in soft red winter wheat. Crop Sci.,
1987, 27: 295-300

May L, Van Sanford DA, MacKown CT, Cornelius PL. Genetic
variation for nitrogen use in soft red_hard red winter wheat
populations. Crop Sci., 1991, 31: 626-630

INEEE, oA SREIPE T N AR RSN,
AEASEIR, 2002, 13(3): 295-299

SR, SRIKTE, R, EA R AN [ DR BN A S
ERIEYSA N, NFEWFSE, 2008, 27(1): 1-9

KB, BN, RA, FAEFH. LDEZARIEFBEZH
BB ZE T AL AT, v AR 23 4R, 2007, 23(8): 245-249

Analyses of Nitrogen and Phosphorus Use over
Winter Wheat Cultivars with Different Yields in Dryland

ZHOU Ling, WANG Zhao-hui,

(College of Resources and Environmental Science, Northwest A&F University, Yangling, Shaanxi

Abstract:

LI Ke-yi,

GU Chi-ming, LI Sheng-xiu

712100, China)

High efficiency breeding based on different responses of crop genotypes to nutrients is the most economic and effective way to

achieve high yield and high nutrient efficient. In order to evaluate the differences of nutrient efficiency over winter wheat cultivars with different

yields in dryland, nine winter wheat varieties were planted in a field where no fertilizer was applied for six years. Obtained results showed that, N and

P uptakes in shoot and grain, N and P harvest indexes, N and P efficiency of different winter wheat cultivars were significantly different. With the

increase of fertilizer rate, N and P uptakes in shoot and grain of different yield cultivars increased, and the increments were greater in high-yield

varieties than the low-yield ones, showing a stronger response of high-yield cultivars to the input of fertilizer. However, N and P harvest indexes were

not affected by the fertilization treatments. Compared with the low-yield cultivars, the high-yield ones were greater by 222% and 49% in N recovery

efficiency and N partial factor productivity, and 766% and 49% in P recovery efficiency and P partial factor productivity respectively at the treatment

of low fertilizer input. Partial factor productivity of different yield cultivars decreased significantly under high fertilizer input.
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