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TRHRAOH

®1 RAZFHETLNEFABEKRFREREELERS
Table 1 Code of different nitrogen fertilizer applied rates

and method in winter wheat under water-saving

L1 ah T WA E HERERTHA Time of N application
T 5 . . .
T reatment Nltrog/]en gate T ' #iﬁ/ﬂ;q
(kg/hm”) Before sowing Jointing
A 157.5 157.5 0
B 157.5 88.5 69
C 226.5 157.5 69
D 226.5 88.5 138
E 226.5 226.5 0
F 295.5 157.5 138
1.2.2 gz ik
> = () AL EL LY NP =R
(1) HCBRRE A AR (O0) S R TIE — R
P E AU 5

(2) BRI HIIE RIS OES I
R LI R
L.2.3 Akeyt A ik
7Ky PR = S = /K B
RUBAEF= 7= Sl = i/ AU

%25 %
B IR AU 17, WIS P D AL R

A B BB, KA B R ALK
F 5 — RVt 22 AN B3 (E D R 34 o —
W AEFERE = B TR € DV E = 4b 3 it AUAE
BAE A FERE B3N 43. 80, Hodh D A BRHR Y {6 i
60707 B f - FLKOR E AFE R YER G- C 4bFR4k
LB 30207 B AT F AL AUIETE A (Y26
N 87 690, fHR R R A BT N, MIRKKE.
FALFR/NZE P B RN (A — i T2 AL PR 7
EFBARE,

INFERAR R AU (B C AL ER AT ) bl it 0 & Y
BT 0 A5 ZRUAE A= 7 ) 00 e 2R B 1 B i
EWAE. MR B A B & 1575 kg/hm”
M A AL BE— PR R AR T B AL B4 K
HE- {H A AEBRAENEA - 1R T B AREE: i AUEE 1575
kg/hm® B} €D E = AbPH 540 U BHK UCH8  0AE
PP INERI N C<E<<D ZbBE:F b P it A = i
%, HEWR BB R o (HRMEA M EAL, X
THREKE 57K MRS W FPRIA—8 AR

2 LEHMNT JE 8 53 B Ay W il U B 1 3 I RE K B S RGN Y
o NIRRT, TFR 17 Bk E ALBE4H,
2.1 AEREEENNEFERRAEFHZMN MR 226.5 kg/hm” K42 F AR ##5 . A B JF
W 2 B P L GHIE 8 B RIIR w2
®2 FEBELEXNNEF=E AREFH K FIRREERFN
Table 2 Yield and nitrogen productivity . water use efficiency of water-saving
winter wheat under different applied rates and methods of nitrogen fertilizer
i 4h3m iﬂi TR Nilr‘()gen ' ?ﬁﬂﬁif’:ﬁ. ' Ky FI IR
Variety Treatment ield ) accumlﬂat;nn Nitrogen productivity Water use
’ (kg/hm®) (kg/hm”®) (kg/kg) efficiency (kg/m”)
A 81244 178.05a 51.58A 1.86a
B 8076a 178.65a 51.28A 1.87,
ARITE8 S C 7899a 174.604 34.87B 1.834
Shijiazhuang 8 D 8142, 180. 154 35.958 1.83a
E 8093a 182.40, 35.73B 1.834
F 80704 199. 20, 27.31¢ 1.784
A 7935a 181.80p 50.38A 1.82ab
B 7580a 202.35p 48.12A 1.81ab
R 17 C 7638a 200.70p 33.72B 1.89,
Ji 'nan 17 D 79914 207.00p 35.28B 1.915
E 7854a 232.35a 34.68B 1.75h
F 7880a 233.404 26.66C 1.82ab

T J SR R/NE FREEOR 0.05 838K ARKS P08 0.01 3K, TR,

Note : in the same column. data with different small letters and capital letters indicates significant difference at 0.05 and 0. 01 probability level, re-

spectively the same as below -
2.2 AEREEENNEHNEARREREH
ikl 08 A

2.2.1 FRAMEEN N ARERESG R ST

®rm AR S ATLAE a2 a5t E 17 ER S
BERERTAORES 5. [{—a Mmoo E e &
ERERmTEHBR, WA iER &' s
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JLRIAL BRGrRE 17 SRS b B S B R B
b HEFRALGHEEHEA S EHADE, N1
GrEE 17 R ML A & e IR R
(A<B.E<C.D). AL M2 Vg 17 % )5 i it
AL S TR R B & i I B R a1
T (ER SR AR 5 & AL 2 A 2 TR AN B
=, MAZRE S SHEMAE 157.5 kg/hm2 A AU

AN N — KB RCHE (A B FERR i 226.5 kg/
hm” BHE B IR RS THRHE A & & (D>E).
LT LA HE A A BE — U PR e 1 60 L 43 31
197 43. 8740 (C D E AbPE) 86. 70 (F 4bPH) HUAETT
LR PR [ & i (H 22 RN 3 [l A i
FURS VG F R IRE AR ) 4 7T DA — s R B b 725
VPR 1 2 (H L R BN B,

®3 TEABELENEFHEEODSEER

Table 3 Protein content of watersaving winter wheat under different nitrogen fertilizer applied rates and methods

F§ 17 Ji ‘nan 17

A% JE 8 5 Shijiazhuang 8

Trﬁifem SRR LERLY IR EERLY
Superior kernel Inferior kernel Superior kernel Inferior kernel
A 12.255, 11.488p 11.271a 10.360,
B 12.538, 11.548p 11.2664 10.2724
C 12.588, 11.691p 11.272, 10.232,
D 12.8244 12,266, 11.627, 10. 4654
E 12.681a 11.583h 11.229, 10. 284,
F 12.905, 12.033, 11.077, 10.5024
S-44 Mean 12.6324 11.768B 11.290¢ 10.352D

2.2.2 FRARREFNLPNERFEEOUYEF
By %oh SR A ATAIGRRE L7 ORFRLA R 2 B B
FRKKVEER-BIRER HED - KRER,
SRR S R R T R, BREE A WAE S X

PR B TR A B 1 RS B BRI 5
%4

SRR AR, AT E R
T 15 A5 B DA BB S 5 B 1 A5 ML A A
LR BE. SRR RE L BE
SREWARYEMIERDE, BRI

B R

A A S R R AR iR e &

ARREIELE AN FHNETAS S ET R

Table 4 Protein components of winter wheat under different nitrogen fertilizer applied rate and methods at harvest

SRR Superior kernel

53HE Inferior kernel

Qb3

Treatment 15 RER  EREA FEA #/m HEA HRER  BRES ARG &/ m
Albumins  Glubulins ~ Glidins Glutelins Glu/gli Albumins  Glubulins ~ Glidins Glutelins ~ Glu/gli
5F# 17 Ji 'nan 17

A 2.864a 0.855a 2.852a 4.039% 1.424 2.617c 1.2004 2.978) 3.977 1.34q

B 2.844 0.866a 2.870a 3.975 1.384 2.817ab 1.063p 2.974p 4.277a 1.444

C 2.772a 0.9004 2.919, 4.003, 1.37a 2.720bhe 1.049} 2.776h 4.197, 1.51,

D 2.807a 0.904a 3.072a 4.2064 1.37, 2.678c 1074 3.124qh  4.235, 1.364

E 2.8074 0.8564 3.0524 3.9924 1.31a 2.578¢ 1.038 2.858h 4.005, 1.404

F 2.835a 0.853a 3.105a 4.218a 1.364 2.877a 1.092h 3.182a 3.9954 1.264
-3 Mean  2.822 0.872 2.979 4.072 1.37 2.714 1.086 2.982 4.114 1.38

f1%JE 8 %5 Shijiazhuang 8

A 3.585a 0.987a  2.742hc  3.604q 1.31a 3.470a 1.0264 2.342) 3.084 1.32

B 3.521a 0.985a 2.682¢ 3.620a 1.354 3.371a 1.1514 2.235h 3.063a 1.37,

C 3.65% 0.997a 2.776), 3.620a 1.304 3.117a 1.2484  2.421ah  2.815, 1.16h

D 3,644 0.998a  2.739%h¢  3.661a 1.344 3.204a 1.1414 2.356), 3.1254 1.33,

E 3.552a 0.975a 2.869% 3.542 1.23, 3.284a 1.157, 2.362) 2.950a 1.254h

F 3.5814 0.972a  2.824ah  3.6ll4 1.28a 3.125, 1.173a 2.5924 2.838, 1.10p
3 Mean  3-590 0. 986 2.772 3.610 1.30 3.262 1.149 2.385 2.979 1.25




48 TR AT

%25 %
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FRKRVEEA-TFER R ED —KRER,
AFE S SHEER REA SRS THHE 17,
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AR S

30t ik

3.1 RE—REES=E

ST /NE AR 7 L8, AT A B BE4T TR R
HYTIFZE 15 E RT7E Z0IE (4 36 Fi) 8 K st i) 9 T4 A
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A R EEAN, ARG 2R E—
THEG NN, PRI RN, BHNE
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SHTERETE B L X /N3 R — YT G 2 7 L, Bk % 1
77 Rl T M LUK, B /N AR I LA
TR Bk BRI K B AT S 2 — R
RBE NHTFE F TR N 0 T A AR
A2 I WA/ 25 S 0 (0 R EL A AR AR BRI 455 5
M s 5 — VR R MG LA MBI T NOs— — N (iR
JEWRPERSE AT NH T — N A 4R 25, FERETE /)
S B SR A SR AT 2 2 R NE A SR A0 45 1
SRR, /NE TR T S, B
B (RIFE) ol /N e BE 255, 16 b SR K e b
KNEFKET R AR I AR S A —
WRHERERG” , EAE KAOL R TRt et . B s
R, WK S T 2003/2004 4R J8 TP IKAE G
(NETEG K 109, 3 mm ), & /N it & L 157. 5
kg/hm“ J= Al b3 U 5 B R A

L, FOBEAE 7R UG #E & T il AUKF (1575
kg/hm”) T %80 4 36 7t 14 7= B 5 431Kt PR T 1
BER, FIATRAA Y &/ AT KRB T
HERUKFAE 1575 kg/hm” s I ELEUIE— 1 P2 it B
REBF =R H Y,
3.2 EHRAS

INZERPRLER BT R I R E 2 B A
(albumins) 3k & 9 (globulins) | B & H (gliadins )
RIZEB B (glutelins) . 128 [ FUBREE (1 BB &
B BRI R E IR ER . T A TERL
M RFIRIR B JB T 45T E e, BESE R NE&
HEATEAE TR, AR ER, R/ E
A EERr SRS TR R, Z4
WS E R & i B RN 0
i, B DARPRLER A R AN 53 /N S TR
IS B E 2 e e 2

RUEFFRI R AR B e g TR AL (Hh 7
PN T R B HEEANBERR, RERRINE
EREAFELTRWER TR, 2EARMN EERT,
KT RNEFI B FPRLEE B B 21 70 & S A R AT
CF S 2 U LR A —. ok H 0l
Ry RPRL AR B0 2 70 B I it SRR ) 4 o 38
L BEAERMAED S BN IEE R TERD
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Effect of different fertilization way on yield and protein
content of winter wheat under water-saving cultivation system

ZHANG Xia: LUO Yan-qing, ZHANG Shengquan, WU Yongcheng, WANG Min, WANG Zhi-min
( China Agricultural university, Beijing 100094, China)

Abstract. Winter wheat Jinan 17 and Shijiazhuang 8 were used as plant materials to study the effects of
rates (157.5, 226.5, 295.5 kg/hmz) and time of nitrogen application (basal nitrogen application before sow -
ing» split nitrogen application before sowing and at jointing respectively ) on yield, grain protein content, protein
components content, nitrogen productivity and water use efficiency under water — saving cultivation system-
The main results are as follows: The grain yield didn t significantly increase from 157.95 kg/hm2 to 295.5
kg/ hm” nitrogen level, or between basal nitrogen fertilizer and split nitrogen fertilizer at the same nitrogen level -
The protein content and protein composition content were not significantly increased- The productivity of nitro-
gen and water use efficiency decreased from 157.5 kg/hmZ to 295.5 kg/hmz' The productivity of nitrogen was
higher by basal fertilizer than by spit fertilizer at the 157.5 kg/ hm” nitrogen level: but lower by basal fertilizer
than by split fertilizer at 226.5 kg/hmz nitrogen level - The water use efficiency of Shijiazhuang 8 increased from
157.5 kg/hm2 to 295.5 kg/hmzy but there was no difference between different nitrogen fertilization ways at the
same nitrogen level -

Keywords: winter wheat ; nitrogen fertilizer; protein; protein composition; basal nitrogen fertilization



