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Table 1  Effect of nitrogen application on grain yield

of different winter wheat varieties

N P . b &

N Level uuﬁ' Grain yield

(kg/hm®) Variety (kg/hm?)
0 /IME 6 5 Xiaoyan 6 39824253 ¢
/ME 22 5 Xiaoyan 22 45444216 ¢

52042441,
6103272 4

JIME 6 = Xiaoyan 6
JIME 22 = Xiaoyan 22
HEEERE o =3, BRTHE UTFEE: &  abc N5
ERBEKF,

Note: Replication =3, the same as follows except to note: a:b

120

and c represent significant difference level of 5% in table-
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Table 2 Biomass differences of R/S in different winter wheat genotypes at different growth stages

EREE:: N 7K (kg/hm®) i Ui b /5 b

Growth stage N Level Variety Root Shoot R/S ratio
/M 6 2 Xiaoyan 6 413.51 2380. 24 0.174
BE 0 JME 22 Xiaoyan 22 355.56 2098. 90 0.169
f;‘::l 0 JME 6 5 Xiaoyan 6 365.51 3018.56 0.121
JME 22 Xiaoyan 22 436.27 3291.90 0.133
. /ME 6 - Xiaoyan 6 819.20 6073.56 0.135
D /IME 22 Xiaoyan 22 696.54 5611.19 0.124
Jointing JIME 6 5 Xiaoyan 6 934.05 7159.67 0.130
120 /M 22 Xiaoyan 22 929.43 8785.73 0.106
. JME 6 2 Xiaoyan 6 911.65 9381.38 0.097
T JME 22 Xiaoyan 22 657.78 8562.53 0.077
Anthesis JME 6 2 Xiaoyan 6 920.89 10860. 14 0.085
12 JME 22 Xiaoyan 22 792.54 11141.74 0.071
. JME 6 2 Xiaoyan 6 757.69 11341.57 0.067
VELHE JME 22 Xiaoyan 22 648.89 10657.83 0.061
Filling JME 6 2 Xiaoyan 6 862.23 12746.02 0.068
120 JME 22 Xiaoyan 22 827.74 14478.65 0.057
. JME 6 2 Xiaoyan 6 747.74 12834.55 0.058
2L JME 22 Xiaoyan 22 551.82 13506.91 0.041
Milky /IME 6 5 Xiaoyan 6 726.05 13450.73 0.054
120 JME 22 Xiaoyan 22 731.74 14591.01 0.050
JIME 6 2 Xiaoyan 6 629.69 12937.31 0.049
Sz ! JME 22 Xiaoyan 22 194.22 12519.88 0.039
Ripening JIME 6 & Xiaoyan 6 721.78 15318.12 0.047
120 JIME 22 Xiaoyan 22 563.91 14994.56 0.038

£3 FRLETHFRLNERHEBIENETELR (kg/hm”)

Table 3 Dry matter accumulation of different winter wheat genotypes at different growth stages

RAEH # o i 2% Stem ™ Leaf #Y Sheath H Spike
Sampling VD‘D_
time ariety 0 120 0 120 0 120 0 120
o /ME 6 B Xiaoyan 6 4565.33 4194.13 2420.30 1820. 80 1918.93 1672.53 1882.67 1719.47
JME 22 Xiaoyan 22 4220.80 3546.67 2373.33 1466. 67 2264.53 1616.00 2281.60 1859.20
JME 6 2 Xiaoyan 6 5054.93 4510.93 2246. 40 1825.07 1984.00 1637.33 3568.00 3389.87
05—07
JME 22 Xiaoyan 22 5436.80 4125.87 2449.07 1435.73 2245. 33 1690. 67 4336.00 3432.53
JME 6 2 Xiaoyan 6  4514.13 4053. 33 1848.53 1534.93 1688.53 1547.73 5244.80 5453.87
05—17
JME 22 Xiaoyan 22 3895.47 3742.93 1950.93 1406.93 2000. 00 1672.53 6644.27 6475.73
, JME 6 % Xiaoyan 6  3866.67 3138.13 1571.20 1209. 60 1608.53 1340. 80 7447.47 7055. 64
05—27

/ME 22 Xiaoyan 22 2993.07 2634.67 1425.07 937.60 1596. 80 1296.00 8759.11 8022.76
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Table 4 Dry matter of grain and glume in different winter wheat genotypes at filling stage

KA R

HFETE Glume dry matter

i S b T & Grain dry matter
Sa@p " Variety 0 120 0 120
time
/ME 22 Xiaoyan 6 473.49 461.97 190.93 185.60
I /ME 6 5 Xiaoyan 6 601.92 532.59 200.32 173.01
/ME 22 Xiaoyan 22 706.77 603.84 169.17 140.91
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Fig-1 The leaf chlorophyll content of different winter wheat genotypes at different growth stages
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Fig: 2, Nitrate reductase of  different winter wheat genotypes at different growth stages



55 6 3 B R RRRCE SN K R R AT 5

M 2 LA S TR RS 15 MR & /N 22 i
PR I RS YERE SR — BT = R 5 00, B T
G RAL T /ME 6 S BRI EEHE VN T ATER
ALBEAN, HARBIE I RAL PR T A RAL B, s fRIL
I PERE G AR AR & B RO B4 0T 15 DT A
i P A RRER & BN, N4 =5 1 /N2 B0 AF IR
EIRREEYE . BRIER AT A/ ME 22 RIS I
TEPYEART/IME 6 550, FURBHANY & T/ ME 6 5,
TETE R A R AL BE T b 2 /N2 s FRAH BRI St il
EPEZE BB B35 B /IME 22 AR BRI I i
BIME 6 53, X RR A B IME 6 S, £
BRI R A

3 gk IE

REZEWER KT RIBIEFRTRLZ —
WERLEPRSRZNITRZ —, SFEE AR
ANKER RN, 810, 2 H AT IERER A A
3096~~500 ., AL BT IR AL ACTR % - 1 FLIEN
PRIEJG - i O™ E A AR S FR S MR, A B
ERARAL It B 42 R T2 el b O A= 253 553
A5 QANBEAR C R B ATRUIE & B 6 B AR,
B NTTREUT V24T 2 AR T ik Atk . Ho
A IR AR By B AR A P R X R R v R 2 (R
AL FEREMA 7 5 W) F B B AR M 22
PRI 2 it o E RTRIT SR A

A FAE L 22 AR A L 3R R XH
PB4 /N i o i 228 1 ) 20 v 2R ot o /M
22 FMRAAY ity T /IMIE 6 5 A2 T RNl S 2% 1R T
WA KR B A T A0 O LB AT B ERTE A
PR AR i O R e ORI B AR BRAILAR
TR A B R e R A R i PR IR 22 AR B

WXt BRI AR A AT FTRAS HBAT £
B

L) PIRRA/NZ b BloRFRL BEAFAE B35 2257 T
WA -5 /IME 22 fRR = B SRR T/ME 6
5 S AR AL B AR R T AR
AeBE, EALBRERRL B AT AR B2 80 2= 7 T
RAERT/INZE R B A0 B2 e A B e A D 5
Fill A B (R RL P B AT AE .35 22 57 U /IMIE 22 XER
KAARYRET/AME 6 5, 2R RS,

2) PITRA /N it bt b A ) R BE A AR Y
FEATATHG N FESR 401 2 AT st B 38 4 RN R K
PR TR S LA DUt 268 T4y R 2R o R Ui » L
FHBTRE, X i TN T TE I
BIrarE I A H R, 25 AR B A P

R TORE T E AR R R SN, Hrb i A AL
PR /M 22 BET B iR, FUARET B AY 1 R 5 th i
P, /ME 6 SRS SR T E B KRR 2L, R
Jitt P RCRE XS /IMIE 22 1) A= K et A AR £ 40 i
A PRIV E T EUIME 6 5K M 22 75 AR
PR R AL

3) RR/NE MR R AR Y, MR Y
BTSRRI EAY) . AT AR 7L RR Y, i
AACTB RS AP RS R EIEMR, W
HER GBI 2D, LHERWEDCAE 8
BRI EPIRITERL. R, L ER s R A
R R & B, HOARSR A T, & VR I » %
IKWED) & B AR B B E R, A5
ZERABUENT T X — a0 R RALBE NN M AR R B
B R T AN AAL B R ORI AL dh Fhv/MIE 22 it
R B BB TR S AME 6 5 k™
EWMAFE A, BT AT A4 R & AL
o HIT AN SRR RR S TR R

4) FHRRIE IR R B RA T R i B
R il HR/NABUR B T /N IR R R B A2 AL
H5/NE A ORI B e 21
AIRIG S5 R LR iR AL PR SR I S B P B . K
TANHERALFE » 158 R X /)N 22 A R O T Bl 7 4 K
N . BRIER A TE R AL T /IME 22 FEIR
TSR BEEPE/NT/IME 6 5 4b, 77 -5 ANl 0
ALEETS/IMEE 22 R R IR S YEED R T /IME 6 5 3
HH/IME 22 2R ORI AL

2 E X #k:

(1] BB, ABUIZE. ANAERR Fu A S AU 1) A B 25 % 7 ]
YIS 7= 50k 4, 2000, 6(4) , 383—388.

(2] EARHA. TARSC AR A0 45 AR A B N R JRON A6 AN 2 DT
SRR H I (1] o E A OLA2E . 1997, 30(2) 42— 16.

[3] s, LO0M. (00H. % N EREE R SRR LR
BF9E[ ] ZER M2, 2000, 20(2) 39— 41.

(4] AFER B (MRG0 1 UK ST [ ). RO e S 22
#,1998,4(4),321—330.

(51 BRI, BRILEE. (R . 4 . o4 IR 0B 475 3K L 0
fh}]ﬁ%[]] CH AR, 1998, 53( 1) .32—41.

[6] “RIKEL SO PE LA E (M. HE5, I IRRHE i SR
1992.

(7] SJ6E. R LR RIS SHOL b AR EI[A] LB
R E IR [C]- dbnt . AR E R 1 AR EE, 1998.160—211.

[8] ). 75 7 I R B 5V i 1 —— DATT 35 A 3 X
FAZEPIIA K B B 478 (D] L3t . o e o2, 2000,

(9] EBS, XI%%, 45 56 % &Nk /H ERRIER R PR E
e i 7 4 B (0] P L 4 L 22, 2002, 35 (12), 1493~
1499.



96 TR XA AT %26 &

[10] #drim. i B RKHE & FEAALESERARTHSE [J]- 3%, 2003, 34(6) . 572—575.

RIEEB R[] M E 5 5 IR 24l 2003, 9(3), [15] #r.m & RKE EEKALESERARTHIEAML

373—376. ERCFIBE [T ] MY E 77 5 R 2241, 2003, 9(3) . 373 —
[L1] Aok, AREAZE, 3K B - 2B R SE A AR M R R A2 B L ZUE A 376.

FZH R[] W A=A 2A4l, 2004, 15(1) . 68— 72. [16] #METE, B DA, BEN - 13— W R 5 AL A R 8 5
[12] dufhse, £ OB RIR BRI R ZC A N ACR R & Rk (1] 14, 2001, (2),64—69.

BAERFF R[] IR, 2001, (4) 4750, [17]  EbesE, KAESL S TR H N R 825 [1]. A£A5FR85, 2008,
[13] 2058t SR A THk 45 St NS Xt 7K 1) 4897 2808 12(2),192—197.

HARMME]- L3R, 2004, 35(3) 311315, [18] mRR M L P2 SR B [ M ] 72 IS PR 5 A 7
[14] EFR. A BEE G 5 E R 6 BUIR 5 & R TR 2000.

Comparative study on growth and development characteristics of
winter wheat with different nitrogen use efficiency (NUE)

BI Zhen''*., ZHAI Bingnian' » ZHANG Minmin', LI Shengxiu'» SHI Hui’
(1. College of Resources and Environment, Northwest A & F University, Yangling, Shannxi 712100, China;

2. Xi an University of Architecture and Technology, Xi' an, Shannxi 710055, China)

Abstract. Two varieties, Xiaoyan 22 and Xiaoyan 6, were used in a field plot experiment to study the

growth and development characteristics of winter wheat with different nitrogen use efficiency (NUE) by mea~

suring yields, shoot and root biomass at different growth stages, some physiological items such as chlorophyll

content» nitrate reduce enzyme activity of winter wheat leaves under two nitrogen rates comparatively - The re-

sults indicated that the nitrate reduce enzyme activity and the chlorophyll content were reduced significantly un-

der the condition of no nitrogen application, but under the condition of nitrogen application, the senility of win-

ter wheat leaf could be put off obviously- Therefore, the chlorophyll content could be kept at high level . As far

as two kinds of genotypes selected, whether with or without nitrogen application, the physiological activity of

Xiaoyan 22 was more exuberant than that of Xiaoyan 6. meaning that nitrogen application strengthened this

function- These results will provide scientific basis for further selecting and breeding genotypes with higher ni-

trogen use efficiency -

Keywords: winter wheat genotype; nitrogen use efficiency ; growth and development characteristics



