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 E B IE2RRB,ART BORIEMBAHBAZAFTENE LEZREE,
AFEFRENEFIAZR EARREAGRAA AT I NANEZHEE FEAFTHNE
AARMEMFRE EREV . RTH BB AN ERNZEREDELELF O 1.06
~3.08 g.1.88~9.05 g f12.64 ~13.75 g, BARAF R = B RGN 1.38 ~9.90 g. k7 #] 14
WEETHURAETRELELH A 2562 ~65.41 g+ g N(F=5.099"") #1 35.79 ~
88.70 g - g N(F=5.325"") ,RAMA R M AR ELIEN 19.06 ~38.54 g - g7 N(F=
4.669" ") AR REFLEFUENLHFBARTHEARZTORAEFRE(F=637.941"") Hi&
MAETHREFRE(F=201.173"" ) L A A FE AR £ =B FE(F=443.450"" ) #ER
PEZR ARAZEFRENLEFAAERTY HEHRRAMENEZRDE, AR E
BREBBREZRFEE REATREGNEARA LA LR ED WEBWARF A%,
WE-RAMEAZT AR EBEA R BRESR BA AT REEE /N E4 CXKO274 fr B £
4 B AR BRI L H A 694 #y 3. 44 5 An2.86 i R A F AR B E R 694 1y 3.06 i fn
2.81 1.
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Genotype difference in nitrogen utilization efficiency of wheat. ZHANG Xi-zhou, YANG Xian-

bin, LI Ting-xuan, YU Hai-ying ( College of Resources and Environment, Sichuan Agricultural Uni-
versity, Ya’ an 625014, Sichuan, China). -Chin. J. Appl. Ecol. ,2011,22(2) . 369-375.

Abstract: A pot experiment with 130 wheat cultivars was conducted to study their genotype differ-
ence in biomass per plant, nitrogen accumulation, and nitrogen production efficiency under the
same level of nitrogen supply, aimed to screen the high efficiency nitrogen-utilizing wheat geno-
types. The results showed that the biomass per plant of the cultivars at jointing, heading, and matu-
ring stages was within the ranges of 1. 06-3.08 g, 1. 88-9.05 g, and 2. 64—-13.75 g, respective-
ly, and the yield per plant was 1.38-9.90 g. The nitrogen dry matter production efficiency was
25.62-65.41 ¢ - ¢' N (F=5.099"") at jointing stage and 35.79-88.70 ¢ -+ ¢' N (F=
5.325" ") at heading stage, and the nitrogen production efficiency of grain yield was 19. 06-38. 54
g-g' N (F=4.669"") at maturing stage. There were significant differences in nitrogen dry mat-
ter production efficiency (jointing stage, F=637.941" " ; heading stage, F=201.173"") and ni-
trogen grain yield production efficiency (maturing stage, F=443.450""), and also, in biomass
accumulation among the cultivars, but no significant differences in tiller number and effective tiller
number. The wheat genotypes with high nitrogen utilization efficiency had the characteristics of less
ineffective tiller, high nitrogen utilization before heading stage, and high effective nitrogen absorp-
tion and reuse capability at heading and maturing stage. The grain yields of high nitrogen efficiency
genotypes Sheng CXK027-4 and Liangmai 4 were 2. 44 times and 1. 86 times higher than those of low
nitrogen use efficiency genotype 694, and the nitrogen accumulation in grain yields was 2. 06 times
and 1. 81 times higher than that of low nitrogen use efficiency genotype 694, respectively.

Key words: wheat; nitrogen utilization efficiency; dynamic cluster; grain yield.
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5100, 5210, 30389, 31520, 40755, 41058, 61605 .
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5348 N 6072 INTL 24066 .45 A34735 45 A35530 &
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P A A i AR R E R R
AT DU ) 1148 HE 22 T TR 3 DX R A A S A P A
ik pH 7.24 AHLT 16.0 g - kg™ 4% 0.45 g -
kg™ BRARE 71 mg - kg™ HEAHE 15 mg - kg HERL
A1 65 mg - kg™
L2 XS4 a

BT 2007 4F 10 J 2 2008 4F 6 1P J114
M KA RIS A A By T B0 Y ) 3 1647, R ]
3G ES , B BB (30 emx21 ecmx24 cm)
Pt 15 kg, BA/NEMRIAL 9 HE S, BEHLIX A
HEZ). FEFPHET 1 S5 N 66 mg « kg™ 1 . P,0,30 mg -
kg™ +H1 K,0 66 mg - kg' +, 439 LACO(NH,), .
KH, PO, 1 K,S0, BJE IR A L8 /NEF 72
50% 2w RAHTE G 1A, A5 2] 4 i FA E
B 8 k. AR T I IA) A BRI 2 IR O A 7 23 e /N
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HERTHE B 1H B AR Y RS A .
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FE. SRR Y) xR A S & (%) ITRARHER
18 (nitrogen accumulation, NA ) ; 2 & 19 5 = = 3%
& (nitrogen use efficiency of dry matter) FH #.47 ZH &
AT IR T TR R (g - g7 N) P AR MR
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PR RR AR R A P P RL ™ B RO (g - g
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L4 Fliabs

KM DPS 11. 5 Bk BEAT ShAS IR I 22 53 ik 5
P43 #1 ( Duncan 32%) , Excel 2003 53R4T 8048 40 3
HE 2.
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AR R /N2 SRR ORI e 7 R . 350153
1R SR ok A P /N 22 PR AR ) R I 4 )
1.06 ~3.08 g.1.88 ~9.05 g Fl12. 64 ~13.75 g; Ftk
RAERERES 514 30. 38 ~95.04 mg.31.24 ~
169. 68 mg Fll 64.76 ~262.91 mg; HkAF KL A8
MR 1.38 ~9.90 g. 3 AT AR T8 B A
RS ME 43 5 K 25.62 ~65.41 g + g ' N.35.79 ~
88.701 g - g”'N F140.21 ~67.41 g - g”' N, HAtik
AN FA O R R N &S SOPN S TE 5
S (IRTIH F=5.099" " HhAEI F=5.325"" ) i
W F=3.585"") . WEAR A= RCRALE H19. 06 ~
38.54 g+ g N(F=4.669""). 2] sA bk KT KL=
EHMAEY R ARHRAE R MAE TR
A PP ROR B AR B M IE A R (F1.2),
VLA R AT 075 SR8 B 8 A R TRRL ™ 2 T K.
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Fig.1 Correlation between biomass and grain yield of wheat at

maturing stage.
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Fig.2 Correlation between N use efficiency of grain yield and

N use efficiency of dry matter of wheat at maturing stage.
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AETERICR A 2 T 2R Y 1. 84 4% 2. 01 {5 I
1. 59 %, R AE B A AR R A 202 A 748k
2.3 A[FEARCE/ N BRI B SRAERHE Y 25 55

H1 3¢ 2 W R AR IR U T o A 7 k0%
NI R S BER R AR E LA R R
JE) 22 R K. AR R A R T e
ARS8 T I S8 o, G ok A ke v R AR e L o
. R AR T A ROR AN AR
Sy BERCR R AR 5, 1 Bk i AR 5 Eb 1 4 v A A
THRESAR TW A RCR. MR 3R
W BERU S R E T T P RCR A 3 Tk e
(-0.2427 ") MY ESEER TYWRA TR LE
B 35 1Y TEAH 6 (0. 365 %), 33 42 X g M43 BE 1B

Table 1 N use efficiency of wheat at different growth stages ( mean+SD)

B 1] Jointing stage HhAE ] Heading stage Y] Maturing stage
Type A AL AR TYB: R0 i AP AR TYBH: =50 LIRS RENFRLEE P ROR
Number of N use efficiency Number of N use efficiency Number of N use efficiency
cultivars of dry matter cultivars of dry matter cultivars of grain yield
(g-g'N) (g-g'N) (g-g'N)
I 13 30. 17+0. 58e 24 49.24+2. 54e 9 22.80+0. 42¢
I 20 35.09+0.31d 36 58.77+1.18d 33 26. 69+0.29d
I 33 38.80+0. 16¢ 35 66.43+0. 39¢ 32 28.28+0. 36¢
v 40 43.31+1.01b 27 71.03+3.81b 41 30. 07+0. 45h
\4 24 51. 88+0. 76a 8 80.00+1. 38a 15 32.20+0. 54a
637.941" " 201.173 " 443.450 " *

[F] AN ] bl e rn 22 53 1 35 ( P<0. 05) Different letters in the same column meant significant difference at 0. 05 level. * * P<0.01. N IA] The same

below.
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Table 2 Differences of wheat plant related traits among different types of N use efficiency of dry matter at jointing stage

FA) Wbk Bk oy BERK B ML L BBk AR B
Type Biomass per Tiller number Plant height Root to shoot N accumulation
plant (g) per plant (em) ratio per plant (mg)
I 1. 87+0. 03¢ 3.03+0. 08a 49.38+0. 56¢ 0. 14+0. 00d 61.07+1.95a
I 1. 85+0. 08¢ 2.86+0. 02b 54.79+0. 69ab 0. 15+0. 00c 56.88+1.35h
I 2.06+0. 02h 2.77+0. 09bc 54.04+0. 62b 0. 18+0. 00a 50.94+1. 03¢
v 2.20+0. 04b 2. 68+0. 00c 53.58+0. 14b 0.16+0.01b 49.52+0. 52cd
v 2.43+0. 11a 2.64+0.03c 55.63+0. 18a 0.17+0.01b 47.36+1. 44d
F{H F value 31.947" 15.771" " 47.665" " 25.703** 35.557**

R3 HEHARRERTYRESFHENERBEIMRNESR

Table 3 Differences of wheat plant related traits among different types of N use efficiency of dry matter at heading stage

s3] BARRA: Y RO BERR B # W L PHRARREAL
Type Biomass per Effective tiller Plant height Root to N accumulation
plant (g) number per plant (cm) shoot ratio per plant (mg)
I 4.66+0. 17¢ 2.17+0. 11 76. 83+0.37d 0.10+0. 01 110. 50+6. 64a
I 4.89+0. 17¢ 2.00+0. 00 80. 11+0. 90¢ 0.11+0. 01 86. 49+0. 68b
I 5.38x0.21b 2.10+0. 11 79. 48£0. 66¢ 0.13+0. 01 83.01+3. 65b
v 5.35+0. 06b 2.11+0. 01 83.10+0.47a 0. 13+0. 02 77.40+2. 39bc
A% 5.76+0.01a 2.32+0.09 81.66+1. 12b 0.12+0. 01 71.84+6.29¢
FAH F value 18.296 " * 3.715 20.486 " * 2.969 27.592" "

R4 HAHARAREREMHEFTARNELBBEIERNES

Table 4 Differences of wheat plant related traits among different types of N use efficiency of grain yield at maturing stage

B3] B RORFARL 7 i kA B PR AL P AR AR R
Type Grain yield Biomass per Spike number Plant height N accumulation

per plant (g) plant (g) per plant (em) per plant (mg)
I 3.40+0. 35¢ 6. 18+0. 45d 2.05+0. 07 79.97+£3. 15 131. 05+8. 25b
I 4.25+0. 05b 7.71£0. 11c 2.03+0. 06 80.93+0. 42 158.25+2.43a
i} 4.63+0. 04ab 8.41+0. 12ab 2.03+0. 06 81.53+0.72 158.72+4. 36a
v 4.90+0. 13a 8.55+0.08a 2.13+0. 06 84.07+0. 42 160. 16+2. 38a
v 4.96+0. 19a 7.86+0. 11be 2.07£0. 12 82.90+0. 92 129. 63+8. 30b
F A& F value 22.424 " 35.613" " 0. 892 3.384 14.441" "
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Table 5 Differences of N uptake and utilization between typical genotypes with high and low N efficiency of wheat at jointing

and heading stage

A FA FERAL LRy a7k PRRAR R HE TR
Growth stage Type Genotype Biomass per N accumulation per N use efficiency of dry
plant (g) plant (mg) matter (g * g’l N)
L ack Gl L 694 1.70=0. 37b 65.623. 15a 36.57£4. 06b
Jointing stage H 44 CXK0274 Sheng CXK0274 2.02+0. 03ab 53.63+2.89b 54.93+5. 18a
K% 4 %5 Liangmai 4 2.57+0. 04a 36. 86+3. 67¢ 46.40+3. 45ab
Y L 694 4.5520. 54c 84.243.42b 53.79+3.42b
Heading stage H 4 CXK0274 Sheng CXK0274 9.04+0.37a 118.15+20. 33a 73.74+5. 10a
K% 4 %5 Liangmai 4 6.58=0. 14h 91.23+4. 15ab 74.76+5. 47a

L: A% Low N use efficiency; H.: &R 5o High N use efficiency. “F[6] The same below.

F6 HMAHANRSHMARUEEERNEHRRKFRES

Table 6 Differences of N uptake and utilization between typical genotypes with high and low N use efficiency of wheat at ma-

turing stage

Fm BT FRRRFRL AR RPRL FALAR Btk i HpRAR RETYR
Type Genotype Grain yield AERRE HEPERICR Biomass per HEF HEFERRR
per plant N accumulation N use plant N accumulation N use
(g) of grain efficiency of (g) per plant efficiency of
per plant grain yield (mg) dry matter
(mg) (g-¢'N) (g-¢"'N)
L 694 2.40+0.78b 75.85+26.37h 23.23+3.08b 5.11+0.37b 102. 08+14. 46b 51.53+1.71b
H 4 CXK0274 8.25+0. 26a 232.13+£19. 06a 31.85+2.41a 14. 47+0. 15a 259.58+11.48a 56.90x1.51a
Sheng CXK0274
KH& 45 6.87+2.21a 213.70£19. 17a 31.89+0.42a 13.30+1. 82a 238.36+33.35a 56.00+0. 52a
Liangmai 4
W, 5AURRSE R BN AL, AR ROE R AN B 7R R AR AL 2E e

AR AP R AR R B A R R B, T
AR AR YA 2R, ik 6 v, i
REBIUNES CXK0274 FIR 2 4 S HkERL - &
I3 R BAR R /N A 694 1Y 3. 44 15 H1 2. 86 1355 ¥F
A E BRI 694 119 3. 06 1351 2. 81 £ &
PR PRI R 694 1 1. 37 A%, 4R 1 i A
W K R4S CXK0274 A 2 T-W0 i A P2 4 |
J& 694 11 1. 50 % 1. 37 f5 A1 1. 10 %, R 4 5415
J& 694 19 1.27 £i% 1. 39 f5H1 1. 09 £i5.
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