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Abstract: In order to explore the evaluation methods and indicators of nitrogen efficiency at the maturi-
ty stage of spring wheat in Xinjiang and to screen high nitrogen-efficient germplasm resources, provi-
ding reference for breeding wheat varieties with high nitrogen-use efficiency, twenty spring wheat va-
rieties widely cultivated in Xinjiang were used as research materials, and four nitrogen fertilizer levels
were set up: 0 kg «+ hm *(NO0), 100 kg * hm *(N1), 200 kg * hm ?(N2), and 300 kg * hm *(N3).
Eleven traits were investigated under different nitrogen levels, such as stem dry weight, leaf dry
weight, weight per spike, grain number per spike, grain yield, plant height, and SPAD value of
wheat at maturity. Principal component analysis(PCA) and membership function were used to com-

prehensively evaluate wheat varieties and classifly nitrogen efficiency types. The results showed that,
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compared with N2 and N3 treatments, NO and N1 treatments significantly resulted in reduced plant
height during the wheat maturity stage, thinner stems and leaves, and lower grain yield; The coeffi-
cients of variation for most traits under NO and N1 treatments were higher than those under N2 and
N3. Correlation analysis showed that stem weight was significantly positively correlated with spike
weight and grain weight under the four nitrogen levels, and spike number per unit area was negatively
correlated with stem weight, spike weight, grain weight per spike, and 1 000-grain weight. Four
principal components were extracted under each nitrogen level across two years, with cumulative con-
tribution rates ranging from 75.63% to 82.20%. Based on the comprehensive nitrogen-use efficiency
index(G value), the tested wheat varieties were classified into four categories: nitrogen-efficient type,
nitrogen-inefficient type. low N fertilizer application nitrogen-efficient type, and high N fertilizer ap-
plication nitrogen-efficient type. Combining G value and grain yield, seven high-yield and nitrogen-ef-
ficient varieties were identified, including Hechun 137, Liangchun 1242, Liangchun 1354, Xinchun
38, Xinchun 47, Xinchun 48, and Xinchun 6.

Key words: Spring wheat; Nitrogen fertiliser levels; Variety selection; Comprehensive evaluation
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Table 1 Variation statistics of 11traits at maturity stage of 20 wheat varieties under different nitrogen levels

NO N1 N2 N3
Ay EEED
Year Index A8 S 1 B ERRE A8 S ¥ ERRE 78 3 B SR 78 5 B ERRE
Variation Mean CV/% Variation Mean CV/% Variation Mean CV/% Variation Mean CV/%
2023 SDW/g 0.33~1.03 0.67 21.77 0.44~0.94 0.71 17.56 0.54~1.22 0.83 19. 41 0.51~1.05 0.78 14. 70
LDW/g 0.02~0.23 0.12 33.76 0.03~0.22 0.13 36.52 0.07~0.21 0.13 29. 84 0.07~0.21 0. 14 27.25
WPS/g 1.11~2.93 2.31 16. 46 1.46~3.32 2.52 15.74 1.81~3.56 2.68 15. 26 1.95~3.47 2.66 13.74
GWPS/g 0.78~2.29 1.76 17.08 1. 14~2.60 1. 94 16. 46 1.23~2.66 2.01 15.52 1.34~2.88 2.05 17.29
GNPS 29~43 35.37 10. 06 32~54 42.45 12.70 34~57 45.13 12.85 36~60 47,92 11.42
TKW/g 31.63~49. 30 40. 84 10.01  35.17~51.78  43.64 8. 46 35.67~58.86  46.19 8. 87 39.83~55.88 48.20 7.78
EPNU/

313~457 367.93 9.17 330~470 392. 41 9.97 343~510 418. 84 10. 63 363~540 456. 30 10. 21

(spikes * m %)

(kg('}};; 2y 3818.7~6627.2 5446.7 12.81 6 067.1~9 117.2 7 339.7 9.13 6233.4~9870.0 7 845.5 10.45 6 916.4~10491.0 8 542.2 9. 88
PH/cm 54.80~77 65.98 8.20 60.08~77.9 68.61 6.31 63.50~82.14 72.23 6.54 62.46~86.00 73.73 6.28
SL/cm 5.50~8.96 7.37 11. 20 6.20~9.50 7.66 10. 06 6.52~10.46 8.52 10.12 6.60~9.64 7.92 8.63
SPAD 50.10~58. 61 53.61 3.90 50.28~60.22  55.58 3.85 51.03~59.76  55.63 4.14 50.85~59.82  56.43 3.79

2024 SDW/g 044123 0.79 20133 0.44~125  0.81 1985  0.66~136 0.8 1649  0.57~139  0.87  19.35
LDW/g 0.04~0. 22 0.13 30.61 0.07~0. 26 0.16 25.23 0.11~0. 31 0.20 22.21 0.08~0. 24 0.16 25.39
WPS/g 0.93~3.51 2.06 29.96 0.91~3.74 2.11 26. 31 1.64~3.19 2.22 17.50 1.50~3.25 2.31 19. 49
GWPS/g 0.69~2.53 1.50 31.82 0.64~2.86 1.52 29. 04 0.98~2.41 1.62 19.63 0.97~2.54 1.68 20.79
GNPS 20~32 25.35 11. 49 23~43 30. 65 15.52 27~48 35.98 16. 38 32~59 40.7 15.67
TKW/g 35.55~52.78 45,47 7.58 42.36~54.67  48.19 5.58 44.34~56.47  50.68 6.85 40.23~57.01  48.87 8. 11
EPNU/

264~491 381.80 10.73 375~522 430.78 8.31 390~579 457.83 9.35 405~649 510.43 9.88

(spikes * m *)

3Y/
(kg (.J?;/“ N 3479.7~6 470.4 4 718.4 16.44 3838.8~7126.2 5582.1 14.62 5134.7~9465.5 6 487.5 14.22 5137.5~9454.7 6 800.7 12.79

PH/cm 60.48~79.92 70. 50 5.60  64.82~78.86 70.73 4.99 69.10~88.18  76.72 5.62 66.50~85.76  77.65 5.59

SL/cm 6.32~8.80 7. 80 7.28 6.90~10. 28 8.05 9.22 7.00~10.00 8.69 8.15 6.70~10.02 8.54 7.51

SPAD 42.90~54. 10 49. 37 5.90  42.80~55.30 49.52 5.89 46.10~55.90  51.06 4.74 48.00~59.50  53.61 5.01
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The upper left corner of each rectangle represents the correlation coefficient for 2023 and the lower right corner represents the corre-

lation coefficient for 2024.

B 1 ARERKETMNERBSEROEXES R

Fig. 1 Correlation analysis between wheat traits at maturity under different nitrogen levels
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Fig. 2 Cluster diagram of the comprehensive value G of each wheat cultivar under different nitrogen levels
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Fig. 3 Scatter plots of wheat grain yield under different nitrogen levels
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Table 3 Comprehensive classification of wheat nitrogen efficiency and grain yield
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Table 4 Differences in nitrogen accumulation and nitrogen use efficiency among different types of wheat
Ny - L A A » =
ST prappn  UERERRE e U
= Eyi] Grain nitrogen e 3% N T s e il 0% R E
Nitrogen : accumulation I H %% 5
Types accumulation/ . NAE/ ) NPE/ NHI/ %
levels (ke » hm~2) in the shoots/ (ke » ke~ 1) NUR/ % (ke » ke~ 1)
g hm (kg * hm™?%) g ke grxe
1R R e A
N1 r—JHYHNE 175.9348.79a 198.174+12. 37a 19.79£5.06a 69.75+12.98a 29.11+1.32a 88.91%1.17a
B R A (1T 25k )
WFQ@\I{E&%A 150. 02+ 15. 65a 163. 98+ 16. 6a 11.73£0.27a 35.11%1.53c 33.4642.23a 91.47+0.28a
A
1[(‘7:?1{'5{]%4‘ 156. 29434, 35a 176.344-34.97a 18.18+3.48a 55.86+5.98ab  32.442.75a 88.44=+1.94a

A
1&’I§§{§;?jb 152.72423.78a  170.32+27. 02a

P S A R st )
N2 Wﬂi;iﬁ;}ﬁgﬁb 197.5749. 37a 224.61+10. 76a

9 7 SR R
HYLNE
067 SR e 2 R
LYHNE
67 AR
LYLNE
9 7 L A
HYHNE
7 SR
HYLNE
07 SR iy 2
LYHNE
I AR
LYLNE

162.6749.93a 181.0749.09b

N3 217.18+£33. 3a 249.98+42. 24a
196.87+£28.14a  214.48427.12a
199.33+£28.73a  237.23440. 40a

196.014+50.83a  221.06£52. 27a

187.634+13.94a  211.84+17. 26ab

167.90£21.04a  190.82418. 82ab

11.04£1.88a 48.67£2.57bc  22.61+2.67b 89.6940.27a

11.36%1.85a 48.10£5.69a 23.9641.33b 88.06=£0.08a

9.1441.80a 26.09+4.53b 34.9340.86a 89.82+0.98a

12.36+4.24a 4

1921

.68E£11.84ab 26.75+2.33b  88.6+0.64a

7.8840.62a 34.5942.82ab  22.78£0.09b 87.87x£2.36a
8.9844.17a 40.52414.28a  21.44=%2.95a 87.00=%1.41ab
6.76+0.19a 28.5443.01b 23.8443.16a 91.69E1.53a
8.4840.25a 38.9240.19%a 21.78+0.53a 84.22£2.23b

7.10%2.86a 3

98

L 14429.27ab 21.03%2.75a  88.43%2.09ab

[7i) 310 B3 I AN [ B 7 T — it R0 T S ) 28 2 /N2 i) 22 5 8 25 (P <20, 05)

Different letters after the values within the same columns indicate significant differences among different types of wheat under the

same nitrogen level(P<C0. 05). HYHNE.: High yield and high nitrogen efficiency; HYLNE: High yield and low nitrogen efficiency;

LYHNE: Low yield and high nitrogen efficiency; LYLNE: Low yield and low nitrogen efficiency.
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