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Abstract: [Objective] To characterize the response of different peanut cultivars to nitrogen. [ Method] A
total of 81 peanut cultivars from all over China were used as materials, and two field treatments of normal
nitrogen application and low nitrogen application were set up. Nineteen indexes, including chlorophyll content at
the seedling stage as well as yield, dry matter accumulation and agronomic traits at the harvest stage, were
measured in 81 peanut cultivars. The nitrogen response coefficients of the measured 19 indicators were used as

the basis for principal component analysis, six new independent composite indicators were screened out, and the
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D values for comprehensive evaluation of peanut nitrogen sensitivity were obtained by calculating their
affiliation function values and the weights of each composite indicator. The peanut cultivars were classified by
cluster analysis. The correlations between nitrogen response coefficients and indicators of different types of
peanut cultivars were further analyzed. [Result] The 81 peanut cultivars were divided into nitrogen-sensitive
(13), intermediate (33) and nitrogen-insensitive (35) cultivars. Under normal nitrogen application treatments, the
response of nitrogen-insensitive peanut cultivars did not differ significantly in agronomic traits, but the increase
in yield and dry matter accumulation of nitrogen-sensitive and intermediate peanut cultivars were significantly
higher than those of nitrogen-insensitive cultivars. Correlation analysis of different traits showed that nitrogen
application mainly affected peanut yield formation by influencing peanut dry matter accumulation and
distribution and plant structure. [ Conclusion] Chlorophyll content at seedling stage, single plant productivity
and dry matter accumulation at harvest stage can be used as screening indicators for peanut nitrogen-sensitive

cultivars, and the results of the study can provide a basis for screening and breeding of nitrogen-efficient

cultivars of peanut.
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Table 1 Contribution rate and eigenvector of each composite index

& Px Ttem C1 2 C3 C4 C5 C6
4% #a & Chlorophyll a content —0.435 0.756 -0.295 -0.082 -0.069 0.040
4% b & i Chlorophyll b content —0.404 0.705 -0.143 0.170 0.225 0.009
M4 2% &5 Total chlorophyll content —0.488 0.800 -0.277 -0.026 0.003 0.032
Fl 4 N FE A i Carotenoid content -0.462 0.738 -0.307 -0.031 -0.004 -0.028
T R F i 100-pod weight -0.056 0.427 0.704 -0.229 -0.350 0.101
T4 J5ihE 100-kernel weight -0.216 0.136 0.635 0.022 —0.042 0.299
T HAJFiE 100-fruit kernel weight -0.035 0.471 0.681 -0.258 -0.316 0.083
FARE 3 No. of fruits per plant 0.783 0.321 —0.125 —-0.364 0.013 -0.034
FbkA )y Yield per plant 0.848 0.398 0.023 —0.224 0.080 —0.046
HF 5 & Fruit dry weight 0.846 0.416 0.023 -0.206 0.092 —0.046
HRT 5t i Root dry weight 0.367 0.002 -0.361 -0.099 -0.006 0.384
25T JFi i Stem dry weight 0.449 0.161 0.004 0.684 -0.256 -0.170
T Jfi & Leaf dry weight 0.105 -0.063 -0.143 0.327 -0.241 0.624
T Fi & Total dry weight 0.636 0.431 0.046 0.460 -0.189 0.054
F 2% Main stem height —0.041 0.196 0.299 0.646 -0.090 -0.216
F 2554 Number of main stem nodes -0.096 0.225 0.454 0.063 0.573 0.057
il Lateral branch length 0.132 0.093 0.405 0.160 0.667 —0.142
43 H% Number of branches 0.317 0.498 -0.275 0.124 0.182 0.027
F ZH Main stem diameter 0.079 -0.078 0.040 0.159 0.432 0.556
FEAEAE Eigenvalue 3.791 3.678 2.349 1.666 1.455 1.063
TR %/% Contribution rate 19.955 19.358 12.361 8.767 7.656 5.596
Z 5Tk #/% Cumulative contribution rate 19.955 39.313 51.674 60.442 68.098 73.694

1) C1~C6% %) 4 5 1~6 %

1) C1-C6 are the first to sixth principal components, respectively
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Table 2 Nitrogen sensitivity level and classification of peanut cultivars under test
s it RIS (EH)
Culticar number Nitrogen sensitivity type (Grade) uxy) ux)
HN (1,11,45,47,49,58,92,116,122,123,127,162,166) AHURTY(T) 0.519a  0.677a
Nitrogen-sensitive type
HN (2,4,7,9,16,43,53,55,61,62,69,80,84,86,88,90,91,93,102,110, R 0.165b  0.36%9b
115,128,130,133,134,135,147,148,152,153,158,160,164) Intermediate type
HN (12,14,15,18,19,26,27,29,31,32,34,44,46,48,65,72,77,79,85, AR () 0.10lc  0.216¢c

8798,104,106,113,114,118,121,125,132,136,143,144,151,161,165) Nitrogen-insensitive type

1) RIFHAE)G 09 R B B 8 A T R B RAUR A 16 A S Ak £ 5+ 23 (P < 0.05,LSDi%)

1) Different lowercase letters of the same column indicate significant differences among peanut cultivars of different nitrogen-sensitive

types (P < 0.05, LSD method)
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Different lowercase letters indicate significant differences in nitrogen response coefficient at 0.05 level among groups;

Nitrogen sensitivity type
ARG FBER R AL W N REAE 0.05 AKFEFRE; “*” LRENAILHTE 0.05 KFZ 57 2F (LSD %)

el

represents significant differences

at 0.05 level between nitrogen application treatments (LSD method)
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Fig.1 Effect of nitrogen application on agronomic traits, yield and composition factors of peanut cultivars with different
nitrogen sensitivities
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Different lowercase letters indicate significant differences in nitrogen response coefficient at 0.05 level among groups; “*” represents significant differences

at 0.05 level between nitrogen application treatments (LSD method)
2
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Fig.2 Effect of nitrogen application on dry matter accumulation and seedling photosynthetic pigment contents of peanut

cultivars with different nitrogen sensitivities
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