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Abstract: This study used 29 "Jidan" hybrid maize varieties as materials and Xianyu335(low—nitrogen toler-
ance) as controls. Hydroponics tests were conducted at the seedling stage under normal and low—nitrogen levels, and
14 indexes related to root and biomass were determined. Correlation analysis, principal component analysis, cluster
analysis and regression analysis were used to identify and screen maize hybrids with low—nitrogen tolerance. The re-
sults showed that all indexes of maize hybrids at the seedling stage were significantly affected, but the degree of in-
fluence was different between self-hybrids and indexes. The 14 individual indexes were converted into 4 compre-
hensive indexes by principal component analysis. After comprehensive evaluation of low—nitrogen tolerance, the test-
ed maize hybrids were divided into 3 types by cluster analysis, among which 4 were low nitrogen tolerant, 14 were in-
termediate and 12 were low—nitrogen sensitive. The low nitrogen tolerance coefficients of chlorophyll content, plant
height, above ground fresh weight, below ground fresh weight, number of root tips and root to shoot ratio can be used
as the main indexes to identify the low nitrogen tolerance characteristics of maize inbred lines at the seedling stage.
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Table 1  Information on participating maize name
% = PR TR G = TP AL TR G RPN AA TR
No. Variety No. Variety No. Variety
1 LAV 11 FL432 21 663
2 T B436 12 T .462 22 .68
3 27 13 20 23 423
4 .30 14 452 24 926
5 W L49 15 T HL461 25 HHL941
6 T HL63 16 T HL433 26 T HL953
7 T HL649 17 T HL596 27 FHHL41T
8 L83 18 637 28 T HLO82
9 B 426 19 643 29 SEE 335
10 7 HL962 20 HHL418 30 535
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Table 2 Differences in seedling traits of maize inbred under the two treatments
IEHA it & [(RRiSEi¢
PE R Normal nitrogen Low—nitrogen Low—nitrogen tolerance coefficient
Trait T AR5 R H(%) T A5 RA%) T A5 RA%)
Mean (0% Mean (0% Mean (0%
M-4% 3Rl SPAD 37.87a 5.21 29.84 b 11.11 0.79 10.85
5 (cm) PH 22.03a 19.35 1620 b 20.32 0.74 30.39
o b T (g) SEW 279 a 39.54 1.14b 24.62 0.41 3551
o FEREE T (g) UFW 1.20 52.87 1.21 25.53 1.01 37.64
AR (em) TRL 255.88 52.75 277.19 35.87 1.08 49.74
HRARTH A (em?) TRSA 46.19 40.96 48.89 28.66 1.05 39.82
MR 2R E AR (mm) RAD 0.63 23.16 0.58 16.76 0.92 18.46
AR (em’) RV 0.70 39.90 0.71 28.86 1.01 40.19
HRAERT 539.42 66.24 506.82 41.66 0.94 57.85
B RE 1074.53 54.14 989.37 45.33 0.92 62.14
M b FTH (g) SDW 024 a 45.14 0.12h 38.61 0.50 35.66
H R E T (g) RDW 0.06 b 56.51 0.08 a 27.65 1.33 44.02
ST H (g TDW 0.30 a 45.40 0.20 b 32.09 0.67 32.67
e I RSR 0.24 b 34.26 0.79 a 47.93 3.29 36.50
T [AAT AN R ING SRR 22 573K P<0.05 B 5 7KF-
Notes: Different lowercase letters in same line indicate significant difference at P<0.05 level.
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Fig.1 Correlation analysis of low—nitrogen tolerance coefficient in maize seedling stage
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Table 3 Principal component analysis of the low—nitrogen resistance coefficient in maize inbred

Bzt FHG 1 Fsr2 FH5r3 FHr4

Index Componentl Component2 Component3 Component4
4% 22 % i SPAD 0.268 -0.523 0.341
W5 PH 0.041 0.458 -0.338 -0.474
Hb - S H SFW 0.124 0.535 -0.329 0.443
Hi R S UFW 0.493 0.465 -0.310 0.235
SR TRL 0.890 -0.355 -0.219 0.054
MR FITRSA 0.953 -0.068 0.043 0.075
PR R HAR RAD -0.230 0.596 0.004
HRAAFIRY 0.797 0.282 0.373 0.072
IELRT 0.804 -0.420 -0.162 -0.105
AP HERF 0.914 -0.268 -0.140 0.112
M AT SDW 0.801 0.307 0.061 -0.428
R H RDW 0.894 0.028 0.300 -0.026
STETDW 0.880 0.282 0.141 -0.279
HH L RSR 0.311 -0.152 0.510 0.563
FEIEA 6.514 2.104 1.556 1.208
TTHRR (%) 46.529 15.033 11.116 8.631
FiTiEk R (%) 46.529 61.562 72.678 81.309
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Fig.2 Clustering diagram of low nitrogen resistance coefficient in maize seedling stage
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Table 5 Low nitrogen tolerance coefficients and comprehensive evaluation values of different taxa

% R M- 28 5 1 B Mo L AREEE HN AREE SR RER CFERRER SRR
Taxon SPAD PH SFW UFW TRL TRSA RAD RV

I 0.833 0.595 0.495 1.483 a 2.173 A 1.984 A 0.974 1911 A

I 0.789 0.845 0.451 1316 a 1.384 B 1.324 B 0.982 1.283 B

I 0.773 0.732 0.429 0.861 b 0.861 C 0.755 C 0.917 0.681 C
Eaic: HRASEL (5372 5% G 0N e O o BT e L SRR
Taxon RT RF RDW SDW TDW RSR D

I 1.880 a 2210a 0.719 A 2.785a 1.022 A 3.984 a 0.672 A

I 1.435a 1.249b 0.606 A 2.110b 0.848 B 3777 a 0453 B

I 0.811b 0.628 ¢ 0.368 B 1.002 ¢ 0.500 C 2.793 ab 0.339 C

1 RPN KRS FhERR P<0.01 K-8 3, AR FVING 3R TE P<0.05 K- 5 3% .

Note: Different capital letters in the same column indicate significant at P<0.01 level, different lowercase letters indicate significant at P<0.05 level.
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