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Identification and Evaluation Agronomic Characters and Late
Leaf Spot Resistance of 120 Peanut Germplasm Resources
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Abstract: To address the breeding needs of peanuts for higher yield and resistance to late leaf spot disease,
120 representative peanut germplasm resources were selected from the germplasm bank of Nanchong Academy
of Agricultural Sciences for identification and evaluation. A phenotypic survey was conducted on 16 traits, and
descriptive statistical results showed that the coefficients of variation of traits ranged from 7.40% to 47.65%. The
variation coefficient of branch number, full pod number per plant, pod number per plant and yield per plant is
larger, while the variation coefficient of the related traits of pod length, pod width, seed length and seed width
were is smaller. Correlation analysis showed that stem height and branch length were positively correlated, pod
number per plant, full pod number per plant were negatively correlated with hundred pod weight, pod length and
pod width , and late leaf spot grade was negatively correlated with branch length and branch number. Principal
component analysis categorized 16 traits into five principal components, with a cumulative contribution rate of
85.013%. The germplasm was divided into four groups by cluster analysis, the large pod group I and II, and the

small and medium pod group III and IV. A comprehensive score is constructed based on the contribution weights
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of five principal components, the top 10 germplasm resources with the highest comprehensive scores were

selected, including ICGV88938 , which exihibited high yield and resistance to late leaf spot disease, four

germplasm resources resistant to late spot disease were screened in a natural disease nursery. This study identified

and evaluated 16 traits across 120 germplasm resources, thus providing valuable breeding materials and a

theoretical foundation for future peanut variety improvement.
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Table 1 Names and sources of 120 germplasm resources
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25 1528 R AR PEF b 65 1CG397 B S| BEGE I
26 A2 L PEF 66 ICG12921 EE 5| HEFIE
27 BT ENEHIPR TEFT A 67 1CG3673 I GIFITAS
28 F75 1016 AR TEFT R 68 ICG6813 EEE GlFiRAe
29 NC-B1 o )1 HEH Al 69 1CG6892 E[EE Elbiidiel
30 A6 117-1 LRy EshiRlg TEH b 70 1CG297 E1) S 5| HEG I
31 45 rhE AL TEF A 71 ICG7181 i 2|
32 HEHEL S SREShE ] BEH 72 1CG4955 I Glbea el
33 AN SR ESkE TR )y b AR 73 1CG5221 Egs 2
34 LT ZH Pk H 7 74 ICG12672 B S| BEG I
35 B Ikl L 5 Al 75 ICGV01266 ElEE BT
36 INFBR rh [ A Hi R 76 ICGV89214 I GIFITAS
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Table 2 Descriptive statistics of agronomic traits and late leaf spot disease grade

PR i/ ME R ME B it 22 S FE(%)
Traits Min. Max. Mean SD cv
F 255 (cm)SH 26.60 92.80 56.02 13.84 24.70
Mz (cm)BL 37.10 102.20 73.46 14.68 19.98
IYFEBN 5.80 53.60 19.50 9.29 47.65
4E A H PBN 5.40 28.70 12.52 421 33.66
kA 71(g) YP 10.49 71.36 32.84 12.56 38.23
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F2(48)
PR f/IME KA ¥fH Bt 25 5 Z (%)
Traits Min. Max. Mean SD cv
HRRIEREL PPN 5.90 61.90 25.17 9.79 38.90
R FPPN 3.50 58.20 21.03 9.66 45.94
HHE (g HPW 92.56 277.78 186.30 39.98 21.46
JERK (mm)PL 23.02 43.19 33.72 421 12.47
RS (mm) PW 10.71 17.83 14.16 1.42 10.06
JERKFE L PLW 1.94 2.95 2.39 0.18 7.50
H{E(g)HSW 41.44 146.09 72.88 23.57 32.34
AR (mm)SL 12.07 23.56 16.63 2.73 16.41
FFRLTE (mm)SW 7.73 13.17 9.74 1.18 12.12
AR T L SLW 1.39 221 1.72 0.16 9.29
W BERG S5 4 LLS 4.00 9.00 6.65 0.98 14.67

SH: Stem height; BL: Branch length; BN: Branch number; PBN: The number of branches with pods; YP: Yield per plant; PPN: Pod number
per plant; FPPN: Full pod number per plant; HPW: Hundred pod weight; PL: Pod length; PW: Pod width; PLW: Pod length-width ratio; HSW:
Hundred seed weight; SL: Seed length; SW: Seed width; SLW: Seed length-width ratio; LLS: Late leaf spot; The same as below
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Table 3 Comparison of agronomic traits and late leaf spot disease grade among germplasm from different sources

LR Ho 7 F ST
Mok Cultivated Landrace Introduced
Traits ¥iE 5 Z (%) ¥IE 5 (%) ¥iH 5 (%)
Mean cv Mean cv Mean cv
F = (em)SH 51.54 30.07 65.80 23.77 78.87 26.47
MiFEK: (cm)BL 68.92 26.26 86.33 17.26 98.70 19.07
STEBN 17.11 432 22.19 49.77 19.99 53.64
F R PBN 12.10 37.21 13.84 47.27 10.76 36.75
Bk 41 (g) YP 4428 39.54 34.24 48.48 33.58 41.67
FRRIER S PPN 29.31 51.49 28.97 51.26 29.69 38.43
PRI FPPN 24.61 58.99 24.11 59.95 25.20 42.49
HAE (g) HPW 227.49 24.07 179.97 28.52 168.31 33.95
JERK (mm)PL 35.73 12.82 32.64 17.51 30.34 17.80
JEH e (mm) PW 15.49 10.37 14.11 14.12 13.48 14.20
JERAKTE L PLW 231 7.06 2.32 9.71 225 10.51
F{ E(g)HSW 98.47 2261 72.74 28.85 68.54 32.07
FER S (mm)SL 18.95 12.00 16.78 16.32 15.78 15.02
APRLTE (mm)SW 10.99 9.40 9.71 11.65 9.52 11.60
FPREA 58 SLW 1.73 7.63 1.73 8.66 1.66 7.74

Wi B S5 2% LLS 7.38 9.16 6.54 8.71 6.36 17.86
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Fig.1 Correlation analysis of agronomic traits and late leaf spot grade
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The number of germplasm resources is the same as table 1
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Fig. 2 Cluster analysis of 120 peanut germplasm resources
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Table 4 Phenotypes data of agronomic traits and late leaf spot grade of four groups

PEgR 251¥ Group

Traits 1 11 1 v
F 25 (em)SH 46.59 61.29 61.56 59.16
A (em) BL 62.10 81.83 79.78 76.54
SrE BN 17.70 31.77 19.12 16.04
25 W5 PBN 12.79 16.53 11.57 11.91
HkkA 11 (g)YP 40.47 31.21 24.79 40.01
FRRIER L PPN 26.72 18.08 22.15 37.00
BARRIL S FPPN 2226 12.39 18.65 32.90
HARE(g)HPW 214.84 218.91 170.02 136.76
JER K (mm)PL 36.35 36.80 32.57 28.15
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Ptk 28 Group

Traits I i m v
JERTE (mm) PW 15.11 15.44 13.63 1237
FRAKFE L PLW 2.41 2.41 2.40 2.28
B EH (g HSW 87.65 104.55 56.86 58.14
KR (mm)SL 18.13 20.71 14.88 14.80
R FE (mm) SW 10.47 11.16 8.92 9.15
FERLAC TE L SLW 1.75 1.87 1.68 1.63
MBI % LLS 7.33 6.27 6.30 6.39
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Table 5 Principal component analysis of agronomic traits and late leaf spot grade

IEZIN = 4> Principal component

Traits 1 2 3 4 5
F255 SH 0.908 0.002 0.191 -0.033 -0.047
ik BL 0.890 0.112 0.114 -0.230 0.075
4B BN 0.807 0.176 0.093 -0.376 0.084
S5 PBN 0.807 -0.151 -0.284 -0.003 0.363
Wbk T YP 0.782 -0.142 -0.218 -0.103 0.339
R PPN 0.771 -0.289 -0.285 0.353 0.184
BRI 5 FPPN 0.543 -0.211 0.214 0.462 -0.233
TR E HPW -0.252 0.860 0.198 0.268 0.245
FERK PL -0.341 0.836 0.122 0.273 0.261
JERTE PW 0.336 0.808 0.150 0.100 0.305
JERAKFE L PLW -0.481 -0.585 0.218 0.123 0.524
H{ T HSW -0.482 -0.569 0.081 0.077 0.530
FERi SL 0.290 -0.205 0.875 0.001 -0.017
FARLIE SW 0.406 0.036 0.786 0.183 -0.094
FPRL 58 L SLW 0.299 0.433 -0.614 0.159 -0.077
Me B S5 9 LLS 0.274 -0.305 -0.186 0.728 -0.162
Bk (%) Contribution rate 34.945 20.594 13.993 8.187 7.294
ZT 510k % (% ) Cumulative contribution rate 34.945 55.539 69.532 77.719 85.013
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y, ==0.204x, — 0.203x, + 0.123x, + 0.172x, +
0.142x, - 0.107x, — 0.144x, + 0.341x, +
0.326x, + 0.331x,, + 0.116x,, + 0.376x,, +
0.384x,; + 0.341x,, + 0.230x; + 0.126x,,
y, ==0.313x, - 0.322x, — 0.113x, + 0.020x, +
0.445x; + 0.474x, + 0.461x, — 0.083x, —
0.159x, — 0.078x,, — 0.168x,, + 0.062x,, +
0.001x,; + 0.097x,, — 0.116x,, + 0.239x,,
y, = 0.054x, + 0.146x, + 0.585x, + 0.525x, +

0.100x; + 0.132x, + 0.082x, — 0.190x, —

0.190x, — 0.146x,, — 0.124x,, + 0.076x,, +

0.128x,; + 0.062x, + 0.143x,5 — 0.410x,
v, =0.067x, + 0.107x, + 0.001x; + 0.160x, +

0.087x, + 0.234x, + 0.239x, — 0.003x, +
0.308x, — 0.090x,, + 0.636x,, — 0.201x,, —
0.029x,; — 0.329x,, + 0.404x,, + 0.139x,,
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ys = 0.491x, + 0.485x, — 0.016x; — 0.087x, +

0.282x, + 0.227x, + 0.242x, + 0.336x, +
0.170x, + 0.314x,, — 0.150x,, + 0.069x,, -
0.044x,; + 0.078x,, — 0.216x,; — 0.07Lx,,

y = 0411y, + 0.242y, + 0.165y, + 0.096y, +

0.086y,
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Table 6 The top 10 peanut germplasm with comprehensive score were screened
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17 MEFT/NTEE 484 61.5 37.0 229 41.0 219 13.3 2187 113.1 6
53 Geogia 323 439 152 132 714 413 33.4 228.0 97.7 8
24 17 36.0 49.5 25.4 19.8 35.7 212 12.6 2752 104.1 7.5
45 91077-2 61.9 75.8 20.3 12.7 45.6 15.7 112 277.8 146.1 7
5 RE 55 39.8 51.7 21.9 17.5 63.6 31.0 21.7 225.8 102.5 6.5
32 RHELS 420 60.8 21.9 17.6 48.2 25.7 22.0 205.3 113.6 8
9  Bit15E 445 52.5 8.6 8.1 55.7 27.3 242 2472 129.8 7.5
4 K105 46.6 55.8 27.5 23.3 68.8 61.9 58.2 116.6 67.0 7.5
8 B 44.9 59.1 33.8 24.6 58.4 473 36.0 158.9 73.8 6
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