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Analysis of Yield—Related Traits in Peanut Germplasm Resources

ZHANG Wannian, NIU Hailong, WANG Wei, YANG Xiangyu, LIU Hongxin, LI Weitang, L.I Yufa*

(Peanut Research Institute, Jilin Academy of Agricultural Sciences(Northeast Agricultural Research Center of China),
Gongzhuling 136100, China)

Abstract: In this study, 160 peanut germplasm specimens cultivated and collected were used as research materials
to conduct trial planting, categorization, and screening of peanut germplasm resources in Jilin Province. Yield-
related traits were analyzed using variation analysis, correlation analysis, principal component analysis, and cluster
analysis. The results of variation analysis showed that the coefficients of variation for the number of single—plant
fruits, single—plant fruit weight, and main stem height were relatively high. Furthermore, correlation analysis indi-
cated a positive association between yield and fertility period, number of single—plant fruits, and single—plant fruit
weight. Conversely, a negative association was observed between yield and main stem height, lateral branch length,
and number of branches. Moreover, principal component analysis demonstrated that the cumulative contribution rate
of the first three principal components was 83.883%. The analysis indicated that the first three principal compo-
nents contained the majority of the information about peanut yield-related traits. Cluster analysis classified the 160
peanut accessions into three distinet groups. Ten elite germplasms were selected based on comprehensive scores.
These results provide material support for selecting peanut germplasm suitable for cultivation in Jilin Province and
breeding new high—yield peanut varieties.

Key words: Peanut; Agronomic trait; Variation analysis; Correlation analysis; Principal component analysis; Cluster
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Table 1 Name of test material

75 MR R 75 MR R ¥ MR FR 75 M FR 5 MR
No.  Name of material || No.  Name of material || No. ~ Name of material No.  Name of material || No. Name of material
1 mEdb2 5 33 E- IR 65 C—{E3%E 39 97 HiHIE13 129 BRAE9 S
2 BEfE 45 34 T 41 66 C-#£10-3 98 HEAE 1S 130 PeAk a5
3 [¥E] £E. 18 35 T 111 67 C-fh 16 99 PUCTRAR A 131 B2
4 .0608-31-4 || 36 TR 310 68 A kL 100 W15 132 L35
5 84 20 37 TR 71 69 HAEA: 101 WIES5 5 133 LS5
6 .9 390 38 F4< 96 70 HP 1016 102 W 75 134 NETE
7 L 002-2-9 39 RAE 104 71 1175308 103 NSt 4 135 et 1
8 #0211 40 R 4E 107 72 HBEIES 104 SEFEEA 136 A5 15
9 #02-6 41 #1618 73 HBEAE 8 105 ¥EF/IRILL 137 1T 48
10 HL0607-17 42 21 74 HBEAE9 106 #MI/NKRLT 138 16 60
11 7 18-155 43 WERLE 22 75 FIBEAE 10 107 ERAEA 139 1EH 959
12 #18-7-3-1 44 ERMES 5 76 KA PURELL 108 IR AEA: 140 TEHE 9515
13 #3-1-3 45 {51695 77 RALTE 109 i) R AE A 141 WAL=
14 #AE 10 46 {Fit 14 78 Wb 1% 110 V0410 142 ¥£10-5
15 W2 47 B®AE23 79 b2 111 V04-9 143 £ 10-6
16 FAET S 48 B4 80 HAE3 5 112 YY2013 144 FR10-8
17 HAL8 T 49 BAE15 81 AL 75 113 ZHI111 145 a1
18 HIE9S 50 BAE22 82 RACE 114 ZHI113 146 Bik12
19 FARAE 1S 51 L7 9102 83 FAE309 115 ZH1114 147 “ib14
20 BRAE 12 52 L% 9307 84 AL 807 116 FBAE10 148 “1s
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Table 1 Continued
75 MR FR Jrs B TR 75 MEHE TR 75 M TR 75 Mk R
No.  Name of material || No. Name of material No. Name of material No.  Name of material No. Name of material
21 sAE 21 53 LA 9847 85 /N 117 FiAE 35 149 B8
22 HLAAE 26 54 JiE13 86 i 16098-8 118 HRAE 10 150 BIE95
23 il 45 55 JATS 87 k15 119 BEAE 14 151 LA
24 365 56 JERHE 19 88 FHik25 120 HiAE 26 152 HiAE 27
25 HeAeAE 14 57 b4 89 Hk3S 121 Mg 27 153 FHT S
26 AL 25 58 4K 10 90 T3S 122 HRAE 32 154 TS
27 KAt 28 59 TEfE11 91 Hib4s 123 BAET S 155 TS
28 FiAE 11 60 JEAE 16 92 HiAE 55 124 A 12 156 5501
29 BiAE 12 61 Hefr) 2 93 H k56 125 15 157 5502
30 AL 12 62 Hefmar 94 A4S 126 wiEss 158 Hibas
31 LAE 14 63 c-13 95 HRIET S 127 LT LR 159 P AR
32 T3 64 c-17 96 WAL 85 128 B 160 B RAEE
1.2 RKiE

RIS AR T 2022-2024 4F % 22 3 4F R 7
WA Ll B2 B A6 A A 58 BT i 55 M (124718,
43°11'N) , BFAE 5 1 A i AR5 A6 A Bl 5t 5 5 2
WS WOR o RS A RIS 347, 47K 4 m AT
B 60 cm BREE 14 cm , & K [B] 57 H# . W0 E 1 =
AR AR I RS A Atk
BH CPRREC PR E CRK R TR
P 796 B2 B MR R, R E
AR AR HE S 25 (6 A B o 5% 54 3R B3 RN 808 A
HEN"

1.3 MBS

¥ H Excel 2016 . DPS v2.3.3 ¢ 4: i 47 54 b
PR 5400, A SPSS 21.0 R 4748 540 A AR Stk
GIAT ST BT RIS AT

2 HR 55
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X160 17 A A= i 5T 9 U5 9 13 /> 32 2877 5 A ¢
PR AE AT 0 2, BCHE B 3 AR -3, 5 R g 2
TN o A5 MR Z ) AR S R AR, AR S R B A
2.54%~82.10% , H: SR 45 S A bR AL 5 &
Em AR REK, 50N 79.86% . 82.10% .
50.82% , Ui FH B RRZ5 8 bR AR E S E X E A
AERMBERRE . R ORERAEE Y
R RBEAN, R RSN 12.18%.
11.98% . 2.54% , it B 3 JL A4~ P 4R B9 38t 4% 7 1F H
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Table 2 Variation in yield—related traits in peanut germplasm resources

LEN BRME R/ME FEE i 22 A 5 R HU % il Z MR AL
Trait Max. Min. Mean SD H'
A F 126.00 118.00 12221 3.10 2.54 1.104
HbREE REUA 65.00 10.00 37.83 30.21 79.86 4.355
HRRR /g 105.00 20.00 61.17 50.22 82.10 3.647
bR 146.00 40.00 74.00 16.24 21.95 2.548
R g 61.95 38.92 49.76 231 14.64 3.495
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Table 2 Continued
LETN BRME R/ME FEE il 22 A8 5 R EU % il Z MR AL
Trait Max. Min. Mean SD cv H'
R /mm 50.40 22.88 34.25 5.20 12.18 1.934
58 /mm 16.74 8.30 12.86 1.54 11.98 2.542
B /mm 27.12 10.09 15.44 2.39 15.48 2.457
B %% /mm 11.67 6.91 8.10 1.11 13.70 1.987
F 25 /em 41.50 10.10 23.04 11.71 50.82 1.541
Fi— MK /em 42.60 12.30 2451 6.18 25.21 1.452
IR 11.00 3.00 5.94 1.81 30.47 1.741
P /kg-hm™ 4998.75 1784.21 3357.89 504.17 15.01 2.547

R, A e e 1 st A% Z AR 2, Ui 160 1346
A B IR LA T R BIRR v kR e e A
RS WS R LD TN ART R Pk E iy Ea v
22 TEMREBEFEHEXERBXESHT
X160 4~ 238 48 A= i 5T B8R 1Y 13 477 540 O
PER AT AH OC M 43T, B0 3 A 44, 45 R
FIPR o SERFI MR 0] A7 76 A [A) A5 B 1) AH
Kbk, H, 54 F W AR a R kR

IR, 5EER B MK Bk R
IS AN L NI RO 1E EPSERE SN SR RS R
PRORE BB B IE G R RS M1
KO SE R IEA G, “H S B2 m A
KRG ; FUpR R 5 SRR A5 R B SRR %
AR EBIEMG EEXGSH MK 2 EH
Ko g bR 2 2R R TR A7 A — 2 A e
AT TR f MO T IR AT B X R

RS HEMRRRERTEMXERBXES

Table 3 Correlation analysis of yield—related traits in peanut germplasm resources

GP PPN PPW PNS PPY FW SL SW MSH LB BN

PPN 0.47
PPW 0.45 0.73

PNS 0.70%* 0.47 0.55
PPY 0.45 0.39%* 0.50 0.63*

FL -0.56* -0.17 -0.49 -0.59* -0.33

FW -0.21 -0.26 -0.29 -0.33 -0.19 0.64*

SL -0.43 -0.46 -0.63* -0.46 -0.10 0.81%*%%  0.67*

SW -0.60* -0.55 -0.61* =0.77%* -0.37 0.62%* 0.51 0.55%
MSH  -0.08 0.03 0.06 0.39 0.30  -0.48 -0.65% -0.32 -0.49

LB 0.25 —-0.05 -0.16 0.31 0.05 -0.59% -0.75%%  -0.40 -0.49 0.66*

BN -0.05 -0.46 -0.53 -0.27 0.18 0.23 -0.03 0.43 0.47 -0.04 0.08

PY 0.44 0.60* 0.80***  0.31 0.10 -0.48 -0.17 -0.66* -0.34 -0.21 -0.23 -0.60*

TE %7 IR P<0.05; %7 FIR P<O.0L; “#5+” F IRk P<0.001. GP: 4 77 ] ; PPN : Bk 45 540 PPW . S bk B & 5 PNS: SR Bk 1405
PPY : SRR E S FL 2R FW e R T8 5 SL: il 7 1C s SW 2 b 7 58 ; MSH : 2578 5 LB - S — A K5 BN 20 B8 PY - 77 ik
Note: * indicates P<0.05, ** indicates P<0.01, and *** indicates P<0.001. GP: growth period; PPN: per plant number of pod; PPW: per

plant weight; PNS: per plant number of seed; PPY: per plant yield; FL: fruit length; FW: fruit width; SL: seed long; SW: seed width;

MSH: main stem height; LB: length of first branches; BN: branches number; PY: plant yield.
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Table 4 Principal component analysis of yield—related traits in peanut germplasm resources

[E2N FHI 1 F 2 F 53
Trait PC1 PC2 PC3

HHH 0.512 0.547 0.017
HUBRZE AL 0.705 0.325 -0.205
R 0.921 0.485 -0.354
HbRAEL 0.841 0.475 -0.241
ok 0.702 0.405 -0.274
SIS 0.413 0.605 0.102
R 0.424 0.578 0.305
LIRS 0.485 0.615 0.104
P58 0.467 0.725 0.105
FE 0.125 -0.254 0.625
H— Mk 0.285 -0.245 0.504
IR 0.367 0.147 0.403
s 0.425 0.478 0.158
FEIE(E 4516 1.987 1.021
TR 1% 52.147 21.478 10.258
ES eI 52.147 73.625 83.883
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Fig.1 Cluster analysis of yield—related traits in peanut
germplasm resources
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