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Nitrogen use efficiencies and their relationships with nitrogen nutritious
characteristics of naked oats with different genotypes
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(1. College of Agronomy and Biotechnology , China Agricultural University , Beijing 100193, China;
2. Cold Crops Research Institute of Hebei Province, Zhangbei, Heibei 076450, China)

Abstract: To evaluate the nitrogen use efficiencies (NUE) and their relationships with nitrogen nutritious character-
istics of naked oats with eight different genotypes, a field experiment was conducted. Samples were collected at different
growth stages and were then separated according to the tissue origins. After being dried, the samples were weighed and
the nitrogen concentration was determined using semi-micro Kjeldahl method. The main results showed that the genotypes
had significant effects on NUE ( CV 11.98% ~ 26.65% ) but not on NHI (CV 5.04% ) . Additionally, NFE, as an in-
tegrated index reflecting the differences of grain yield and nitrogen utilization among different oat varieties, was signifi-
cantly (P <0.05; P <0.01) correlated with NRE, NPP, indicating that it could be more useful in evaluating NUE.
Moreover, NFE could be improved by increasing N assimilation and translocation after anthesis to effectively increase the
N utilization in oat (r=0.7233" ", r=0.7053" " ). Also, it was found naked oat could endure soil impoverishment
(r=0.484" ). However, excessive nitrogen was harmful (r = —0.701" " ). This research indicated that top-dressing
nitrogen before anthesis could improve NUE effectively. At the same nitrogen levels, significant genotype effects of NRE
and NFE caused remarkable differences among varieties, providing a rich variation basis for oat breeding.
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Fig.1 Effective variations in precipitation and temperature

during experiment period
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Table 1 ~ Grain yield and protein content of naked oat
varieties( lines) tested in the experiments
Al (FR) i BT
Variety(line) Yield/ (kg*hm~?) Protein content/ %

WAz 15 Bayou 1 2345 16.41
ik 3 5 Bayou 3 3203 15.61
97045223 3914 12.74
WA 6 5 Bayou 6 2874 14.23
ik 9 5 Bayou 9 3247 13.38
HIKTK 45 Jizhangyou 4 1598 17.54
200233831 3500 16.39
200242255 3455 13.48

T - R PRI A 2 AR e R B A S B (e
[SE(E710/EIE 2t
Note: Data in the table was the average yield and protein content (sup-

ported by Cold Crops Research Institute of Hebei Province) .

1.2 RWHE

1.2.1 Xt BEEUHL I ¥ 5] | MR b,
KRBV H B, 3 WHEE /DX EN 3 mx 6
m=18 m’, KA Z [[17I1E N 0.8 m, M ¥R K&
4550 120 kg-hm =2, 17HE0 33 emo HEZ (LR
90 kg hm™2,60% JiCif , 40 % FHR B . £5/)
A IE (P,05) 75 kg hm =2, A4 AR , 4% wif LA FEAE
—UHERA o FEIE S P9 I 1 45 A IR R e
F&Ah e FEFIBS R A 5 H 22 H USRS E] 4351 8
H 20 H3 g 6 5)F19 A 10 H (A FI , HAtb
PR — R K H

1.2.2 #aubs  SrRlTEhbBEIE 18 I0] S0 A
BB, B/ N XAEBUCREAEEL 0.3 m, #ZH AR A
[ HBAE 73 85, 105°C A3 7, 80°CHE B IEFH I T4 .
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PRHL 156 N BB & x 100,

1.2.4 %itad R Excel 2007 HEF7T50E 5 5
FEITE2H], B SAS v9.2(SAS Institute, USA)%tit
B GIM #£ ¥ , Duncan’s Z 8 LR T 2 5 B %
P (P =0.05),

2 RS540
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) B B B 22 5, T XA AR bR 1 2 22 57 0
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SHRI4 AR AL # Kk, Hid NPPLNFE . NRE (975 5 R %
A3k E] 26.65% .26.17% .21.96% ., NPP.,NFE [
R (W& 6 5. 200233831) 43 Bl Ft 5% /)8 (H
(200233831 MUK 6 =) ik 2 5 LA |, 3R W] NPP 5
NFE Z [BIAF7E AR N 825 1 7 A0 6 OC 3R 5 NRE (135
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iz 65 ) —fi5 LA, ULHA JE PR A ) 25 A sk 22
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200242255 ) NRE(75.84% )% — NFE(56.10% ) %
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2 LR R T R A 1 P i R AR S T R
FAETR HACE.
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Table 2 Nitrogen use efficiency indexes of different naked oat varieties( lines)

iR (R) T AT R AL ) AR R AWK R
Variety(line) NPS/ (kg kg™ ') NPP/ (kg kg™") NRE/ % NFE/ % NHL/ %
HIAZ 15 Bayou 1 8.58b 13.87¢ 61.86ab 46.86bc 75.75a
WA 3 %5 Bayou 3 8.34h 15.26bc 54. 64bed 38.83cd 71.07ab
97045223 10.53a 15.67hc 67.23ab 49.33ab 73.37ab
ik 6 = Bayou 6 7.65b 20.41a 37.50d 26.43¢ 70.47ab
ik 9 5 Bayou 9 7.60b 18.14ab 42 .31cd 31.42de 74.29a
FIKAE 4 5 Jizhangyou 4 9.16ab 15.69bc 58.39abc 39.85cd 68.25hc
200233831 7.52b 8.43¢ 63.39ab 57.93a 63.99¢
200242255 8.18b 10.65¢ 75.84a 56.10ab 73.01ab

¥ Note: NPS - nitrogen productivity of soil; NPP — nitrogen productivity of plant; NRE — nitrogen recovery efficiency; NFE — nitrogen flow efficiency; NHI

- nitrogen harvest index. T[], The same below.

R3 FEEFVRAEEGHERRNTSR

Table 3 Genotypic variations in different nitrogen use efficiency indexes

HiH R ] PR ) RIWAER R ERVEIS
Item NPS/(kg-kg™") NPP/(kgkg™") NRE/ % NFE/ % NHL/ %
F-HI{H Mean 8.45 14.69 57.90 43.28 70.90
B KA Max. 10.53 20.41 76.84 57.93 75.75
Fe/MA Min. 7.52 8.43 37.50 26.43 63.99
CV/% 11.98 26.65 21.96 26.17 5.04
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Table 4  Correlations between different indexes of nitrogen use efficiency

WiH Ttems S 3 NHI

MR A 71 NPP

AL E NRE A NFE

FRREA 7 1) NPP 0.312
AIRIHE NRE 0.142

RIMAHE NFE -0.111
TIEAEE ) NPS 0.385

~0.790" "
~0.932""
0.093 0.435" 0.225

0.924" "

Weox x x 0IFRI65] 0.05.0.01 EKF, R,

Note: * and * * stand for 0.05 and 0.01 significant levels, respectively, the same below.
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Table 5 Correlations between nitrogen use efficiency and nitrogen nutrition characteristics

TiH RUCRIEE  MBRAEAET T AR AWmECE REAETS

Ttems NHI NPP NRE NFE NPS
FRLA & B Grain N content/ % -0.111 -0.932" " 0.924" " 0.999" " 0.225
HHRE & Plant N content/ % -0.435" -0.759"~ 0.324 0.541" -0.574"
TFAERT A [FfL R N assimilation before anthesis/(kg*hm~2) 0.015 -0.476" 0.484" 0.446" 0.001
FFEJE AL N assimilation after anthesis/(kg*hm™2) -0.539" -0.676" " 0.141 0.723" -0.701" "
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Fig.2 Relationships between grain N accumulations and assimilations (a) and N translocations (b) after anthesis
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