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An approach to the screening index for low nitrogen tolerant wheat genotype

PEI Xue-xia, WANG Jiao-ai, DANG Jian-you, ZHANG Ding-yi
( Wheat Research Institute, Shani Academy of Agricultural sciences, Linfen 041000, China)

Abstract: Screening and breeding low nitrogen (N) tolerant wheat genotype is one of the effective alternatives to alleviate
pollution of environment, and increase the utilization efficiency of N fertilizer. A simple and scientific screening index
plays an important role in the screening and breeding program. In this study, a hydroponic experiment and a field trial
were carried out to screen the index for low N tolerant wheat genotypes under N stress and normal N supply condition, re-
spectively . Results showed that total dry weight showed a significant genotypic variation at both normal and low N supply
(the CV was 18.21%and 29.03% , respectively) . Relative dry weight (low N supply/normal N supply) also showed a
significant genotypic variation (CV was 22.73% ) . Correlation analysis showed that relative dry weight was highly signifi-
cantly correlated to relative plant height, relative total N uptake, and relative N utilization efficiency (P < 0.01). The
relative total dry weight of wheat in solution culture system was significantly correlated to the relative grain yield (minus -
N/plus - N) in field trial(r=0.77" * ,n = 12) . Therefore, relative total dry weight at seedling stage would probably be
an effective screening indexfor screening wheat genotype which tolerant to low N.
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BT T 2003 £ 2 AP EFRIHE
WEFRMEHT, HHl/AFE b1 iR BB/
EZMRIRME, ERBEEHESESHE (1],
¥ 0.1%H,0, B 3 h, AR K%k TE,30C
BREPRE, BAGEMBIKLMA CaSo, B
AP B — 0B R RS, BT
ABAER3S om . H 16 em BEF E R BN FH 2
PORABIERMEE, BEE S LERR, BRI
L, EBABE 8 K, AR, /£K(0.4 mmol/L) FIE
HHEA (2.0 mmol/L)2 MEEKF, BL NH,NO, 74
M 3REE, ARSI EELER, BRAKR—K
BHRW,ZXH 0.1 mol/L A HCl I NaOH & pH &
5.50, % REHEE AT ERER,S BE IR,

H AR E T 2003 F£ENEHFTHTRAR B#1T.
Bl B A K ER/ L, pH 7.40, HHLIE 1.46
mg/kg, BAR R 46.43 mg/ kg, AL (P)13.11 mg/kg,
A (K)95.00 mg/kg, RARRKEIH, FX K
FHEER A AL, B 4P (TL) Mt & Bk . 4
FB(T2)2 A4, BIR g 12 MANE SR, 3 REE,
RE# A & (kg/hm®) 24 N 180 (JRE).P,05 120 (G
BR45) \K,0 150 (FALSH) , HH 60% RIE 1248
PRIEHENE, 40% BRIER T HIBH, 10 5 8 A &EFH,
ARERS m*,6 A 9 HYIR,

1.2 #HRLEMUERZE

WO IR I B /DN E IR IE , S A B SRk ik
To HHEEFRWE, WEkBHMBRE(UREK
WA RAR) R 5 40 Bt s T 384 . H (R R I ke
A F R ZERM B ER 4. ERETE 105CTF 2% 30
min,7 OCTMEEE, WETFYRE, BT 0.25
mm i . HEHRESRAW H,50,—H,0, &, YL EEW
FE o HEIEF R R /N E Wl A B TR AR
TR TE, WK AR AR R £ 3R B
R/,

H XEHE N F DPS(Data Processing System) 43 47
BTG 54 o
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2.1 FPEABBEAFETMEZHXEREBEFOEEIR
ER
2.1.1 EHRFERENEEMES KEAHER

ERERBERT,MEERABER T EOWER
REIMFR 2, NEFARERREEEZER S
o ERYRANBEKE,EFEZESHN 13.19%
~34.35% 1 9.09% —22.52%, 2 FALAEKE T =
FERRE A BEE TEMRE L, HkREAEK
ZHEEREMD. RAMETEERTRALK
FIEH LR, U6 /N 22 5 b 8] i 1% b 28 B B8 S 7
ERRER,

B R R B, BRAM E R A LN T, b L&
R R B A o LR PR B RN X M B T 7 B A v
EREFAEEFHIDEEKFE(E3I), REAME
EREAXGTEREEN? NN 6.91%~15.61%F
6.80%—10.66% . ¥ ¥ 3% 7+ A H 136 &4 T %
A EMER AL, AR EE AR ARE.F
VERTHRTEHREAEEEZR, KRAMEE 12
MIEERBEYRAEEERK, 4 I REY
41.19%~85.38% M 61.72%—93.32% ; {EAIE B
ERBITNERAAR, BREFRRDINER
85.58%—~119.90 % , H JA] & B > Xf BB B 104.50 % ~
132.10% ; WRBEFRBAEMNEHETER 0.45 ~
0.95(FR¥22.76%) , H KX K48 % 7= & 0.70
~1.00(ZEF A 11.18%) , AR R/NERXF R
HEHMRAME R N B RBEERR R, e
SHE
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PR B AR SHE (5 ZUB 38/ 1F % 480 Sk B1E Z MR
XFFR M B BURRR B RIE R 1 R 2 B
HXHERE, HER RBWE 1, /N E &R 0§
AMEMBRERA - ERENEE R LS. M3t
WRTE > HAEEKETE > HEEREE > HXR
T > M BT E > AR R > AR AR
>HMERE R, Mk TESS ZBRA, HEE
BWTEZERBEREL,
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VAV B IR 45 A X IR 8] B A e A A (3B
)R, PNEM AR T E S5 M B AR R R
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RUTHBF GG R — B X AR B R S A
T EARARE B LSRR B EEMRL, SHN
EHRERAEBE T ; MR 5 &35 5% 5 4
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Table 1 Genotypic difference of wheat traits at low N level in solution culture experiment
B
o o omEe e e Ty Teax VR
Varieties height Root _,ShOOt wéight weight weight uptake NUE
(em) ratio (¢/ pl_ant) (g/plant) (g/plant) (mg/ plant) (%)
T3 31 Jinmai 31 16.20 b 1.00 ab 0.08 be 0.07 b 0.15b 3.06 ¢ 4.83 de
B 54 Jinmai 54 17.00 b 0.94 b 0.09 b 0.06 be 0.15b 2.92 cd 5.00 cd
T3 60 Jinmai 60 17.00 b 0.82 ¢ 0.06 d 0.04 cd 0.11 ¢ 2.46 ¢ 4.31e
L% 71 Jinmai 71 21.00 a 0.81 ¢ 0.10 ab 0.09 a 0.19 ab 4.13 a 4.51
B 72 Jinmai 72 16.00 b 1.06 a 0.06 d 0.04 cd 0.11 ¢ 2.36 e 4.53 ¢
I ¥+ 5064 Linfen 5064 16.00 b 0.88 be 0.07 ¢ 0.04 cd 0.11 ¢ 2.25e 4.93 cd
¥¥E 17 Jinan 17 17.00 b 0.88 be 0.07 c 0.05 ¢ 0.12¢ 2.37e 4.90 cd
6 1%& 2039 Linxuan 2039 15.00 ¢ 1.07 a 0.05 d 0.03 d 0.08 d 1.36 f 5.95b
5 3% 2098 Linxuan 2098 18.00 ab 1.00 ab 0.09 b 0.10 a 0.19 ab 2.60 de 7.35a
I ¥ 138 Linfen 138 23.00 a 0.87 be 0.15 a 0.08 ab 0.2a 3.76 b 5.95b
5 3= 615 Linfeng 615 20.00 a 0.65 d 0.11 a 0.07 b 0.18 ab 4.12 a 4.35¢
Bk 225 Shanyou 225 18.00 ab 0.72 cd 0.08 be 0.06 be 0.14 be 2.65 de 52l¢
EHI{H Average 17.85 0.89 0.08 0.06 0.14 2.80 5.15
BREAH CV(%) 13.19 14.60 30.62 34.35 29.03 28.96 17.10

B RPEENIREENTHE, AAESRTERE S BEKF, TH.

Note: The data were average of 3 replicates, different letters within a column mean significant at 5% , same as follows.

R EFAHSETHAEEKERHERIEZR(FREFRE)

2l
Table 2 Genotype variations between wheat traits of normal N level in solution culture experiment

o R RER AT ot ﬁ;f:ff WA AN N
Varieties height Shoot weight weight weight Relative N uptake NUE
(em) ratio (g/plant) (g/plant) (g/plant) value (mg/plant) (%)
E# 31 Jinmai 31 20.40b  0.98 ab 0.13 b 0.09 ab 0.22bc  0.682 be 4.69 c 4.72 be
T & 54 Jinmai 54 23.00a  0.78 he 0.13 b 0.09 ab 0.22be  0.682 he 4.55 od 4.90 be
T % 60 Jinmai 60 19.00 bc  0.89b 0.12 be 0.08 b 0.20 ¢ 0.550 de 4.20 de 4.79 be
E 3% 71 Jinmai 71 20.00b 1.25a 0.11 be 0.10 ab 0.21 ¢ 0.905 a 4.84 c 4.42 ¢
B3 72 Jinmai 72 2.00b 1.144 0.13 b 0.09 ab 0.22bc  0.500 de 4.91 ¢ 4.44 ¢
5 ¥+ 5064 Linfen 5064 21.00b  0.67 ¢ 0.11 be 0.08b 0.199¢d  0.579 cd 4.11e 4.69 he
$¥ 7 17 Jinan 17 22.00b  0.77 be 0.12 be 0.09 ab 0.21 ¢ 0.571cd 4.24 de 4.93 be
5% 2039Linxuan 2039 21.00b  0.81 b 0.09 c 0.08 b 0.17d 0.471 de 3.30 f 5.24 b
I % 2098Linxuan 2098 18.00 ¢ 1.06 ab 0.13 b 0.07 b 0.20 ¢ 0.950 a 3.29 ¢ 6.14 a
% % 138 Linfen 138 25.00a 0.64¢c 0.19 a 0.11a 0.30 a 0.733 b 59a 4.97 be
s == 615 Linfeng 615  23.00a  0.65 ¢ 0.15a 0.11a 0.26 b 0.692 b 5.38b 4.85 be
Bk 225 Shanyou 225 20.00b  1.00 ab 0.18 a 0.13 a 0.31a 0.452 e 5.94a 5.18b
FEH4{E Average 21.20 0.89 0.13 0.09 0.23 0.647 4.60 4,94
ERRAECV(%) 9.09 22.52 18.54 18.26 18.21 22.76 18.93 9.11

W MHME = REBETERTE/ EFH#EEKTE,
Note: Relative value = total dry weight under low N supply/total dry weight under normal N supply.
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Table 3 Genotypic difference in grain yield and N efficiency of 12 genotypes in field trail at different N supply
MEHNBRRRE g N %% it TH&E 0
o N accum. in shoot Relative NUE Relative Grain yield Relative
Cultivar (kg/hm?) value (%) value (kg/hm®) value
T1 T2 T2 Ti T2
% 31 Jinmai 31 94.80 153.60 0.617 d 33.23 29.45 1.128 b 3150.30 4523.50 0.696 d
B # 54 Jinmai 54 135.26 175.25 0.772 b 37.54 33,98 1.105b 5078.10 5955.80  0.853 ab
B & 60 Jinmai 60 130.21 170.21 0.765 b 37.36 34.41 1.086 be 4865.00 5857.80  0.831 be
EF 71 Jinmai 71 131.90 178.37 0.739 be  35.55 31.75 1.120b  4689.30 5663.40 0.828 be
¥ 2 72 Jinmai 72 110.58 165.85 0.667 bc  37.92 32.27 1.175b  4192.80 5351.30 0.784 ¢
& ¥+ 5064 Linfen 5064 111.88 150.23 0.745 be¢  31.49 29.45 1.069 ¢ 3523.20 4423.70 0.79 c
YFEF 17 Jinan 17 124.16 163.21 0.761 b 33.06 31.64 1.045¢c 4104.70 5164.50 0.795 ¢
I % 2039 Linxuan 2039 132.18 206.30 0.641 ¢cd  32.45 27.34 1.187 b  4289.90 5639.90 0.761 c
5 3% 2098 Linxuan 2098 153.83 164.85 0.933 a 35.60 33.30 1.069 ¢ 5476.10 5483.60 0.998 a
5 ¥r 138 Linfen 138 148.32 157.65 0.941 a 33.00 31.66 1.042 ¢ 4894.20 4990.70 0.981 a
% = 615 Linfeng 615 138.97 204.40 0.680 bc  38.70 29.30 1.321a  5378.20 5989.80 0.898 ab
Bk 225 Shanyou 225 125.26 189.62 0.661 be  35.72 32.56 1.097 be 4474.20 6173.90 0.725d
F-3{H Average 128.11 173.30 0.743 35.14 31.43 1.120 4509.67 5435.24 0.83
TREHF CV(%) 12.84 10.66 14.04 6.91 6.80 6.95 15.61 10.43 11.18

I ARRHE = SR (T &M T HRE/E ¥ SR (T2) £ 4T HRE,

Note: Relative value = trait value under minus N(T1)/trait value under plus N (T2).
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Table 4 Correlation analysis between the relative values of wheat traits

PR AR A E AT HR R AR AR 5 L AT R 2R MMEETE MHYEEREER
Relative value Relative Relative Relative N Relative Relative N
of trait plant height shoot-root ratio concen. total DW uptake

HXTRE .

Relative shoot~root ratio -0.593

*EXET?}E%%% -0.080 -0.405

Relative N concen.

HYHEKRTE .

Relative total DW 0.708 -0.166 -0.357

AN EERAR « .

Relative N uptake 0.698 -0.337 0.0558 0.909

ARXE AR AR 0.642" -0.0186 ~0.612* 0.953" * 0.741* *

Relative NUE

P (Note): *Fl* » [HRRERIKS %M1 %BEKF, TR *and* * Mean significant at 5% and 1% level, respectively, same as follows,

12 ¢
r=0.77"*
1.0 .
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Fig 2 Correlation between relative total dry weight of

wheat grown in solution culture experiment and relative

grain yield of wheat grown in field trail
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