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BEMHXM( > 0.05), HXEBERWANTERE(r = 0407) > HLEr = 0.283) > ZREEH( =
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Abstract

Analyze the direct and indirect effects and determination coefficients of the main agronomic traits
on yield traits of the high oil and large pod peanut variety Zhenghua 6, in order to optimize variety
layout and enrich the theory of high-quality and high-yield cultivation of peanuts. 22 peanut va-
rieties (lines) of Zhenghua 6 tested for two consecutive years were selected as experimental mate-
rials, and the high yield, stable yield and adaptability of the tested varieties were comprehensively
evaluated by using the gene-environment interaction biplot, and the representativeness and dis-
crimination of 18 pilot varieties were evaluated. The yield and agronomic traits of the new
high-oil large-pod peanut variety Zhenghua 6 were analyzed by using SPSS. The biplot results
showed that the variation range of PC1 + PC2 was 45.73%~67.28%. It was preliminarily confirmed
that Miyun, Qingdao, Heze, Puyang, Weifang and Anyang test sites had strong differentiation and
high representativeness for yield traits, and Zhenghua 6 had good yield stability, suitable for
large-scale promotion in Henan, Liaoning, Shandong, Hebei, Jiangsu, Anhui and other provinces.
The results of variation analysis showed that the variation coefficients of pod number per plant,
main stem height and lateral branch length were large, and the variation coefficients of rice yield
were the smallest, ranging from 3.89% to 21.72%. Correlation analysis showed that pod weight,
total branch number, kernel weight, pod branch number, pod number per plant were positively
correlated with pod yield, but there was no significant correlation (p > 0.05). The correlation was
as follows: 100 pod weight (r = 0.407) > 100 kernel weight (r = 0.283) > number of pod branches (r
= 0.244) > rice yield (r = 0.227) > total branch number (r = 0.189) > pod number per plant (r =
0.175). Main stem height(r = -0.104) and lateral branch length (r = -0.115) were negatively cor-
related with pod yield, but there was no significant correlation (p > 0.05). The results of diameter
analysis showed that main stem height (direct diameter coefficient = 1.163) had the greatest di-
rect effect on yield, followed by hundred pod weight (direct diameter coefficient = 0.945), pod
number per plant (direct diameter coefficient = 0.339) and pod yield (direct diameter coefficient =
0.305). Plant height, pod weight and pod number per plant are the main reference traits affecting
the yield of Zhenghua 6, which can be used as the index reference for the high yield characteristics
of Zhenghua 6, and can be selected together with the pod yield rate and the number of pod
branches. In the cultivation of Zhenghua 6, we should match suitable sowing date, select suitable
sowing density, establish reasonable population structure, strengthen late management and con-
trol plant height, so as to achieve high quality and efficient cultivation.
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1. 5l8

&/ (Arachis hypogaea L.)& 3 E EZ AL 5EY) . EMEVI[L], 1EAERE R m, $5 2020 44
AP A A 1661 TG, fERSFEMRARMIEY P AGR THEAE, B3 0. KRIJKR I H BTt
REIGW. CRIERL B E LG . TEA Wb B AR S IE BT S 7= B AR e PR R AR AR P& BT JR AHE T X K1)
JKHE, GGE (genotype + genotype-by-environment interaction) XUz B [2] [3] [4] 2T vz B A T 1 2K([5] [6]. 7K
FE[7]. /NFE[8]. SHE[9] [10]. KE[11]. #Mez2[12]. HRAE[L3]H A X ARG ¥ -4 . IR, K2k
WA BRI, ARE. HRE, ALHESR S 2% VI K[14] [15] [16] [17] [18], {HH
T fh FRE IR AR E, EAEAFRR SRS =B M X R AR 2. BN
AT F0 T DI RR 58 Pl $8 2 — 08 XN AR B b R A 7= B = e AN R SE B A b
SO P ) BRI E], JGHR T S R A AR P R R 5 AR BAR S5 7 S R R R A A A
IRIE TR o AR SCRI R GGE XUbR I 22 4 675 KIRAGAE it A (R)BEAT VAN, IR iz FHIEAR 7120 K48 6
S8 M EER SR SR B S0 [19]-[27], 35 R MR BRI R .
STV AL 6 TR L B RN ER, el K R AR IR F B SGR R AR R £ A
an PR R AL, R E A AR TR e AR B, AR TR A R R SRR 3G A iRk S % .

2. MRFAEE
2.1, KR

P 2012~2013 44 [ A6 T7 B A8 AR R A X 00 Hd vkt Sl A 1, 2012 AR5 0N
E1~E16, 2013 fFik5 sy E1~E18 (% 2).

Table 1. Information of peanut varieties tested

=1 BREERMER
2012 EZ A RIS 2012 ESEAA S 2013 ESRALA U 2013 ES A U

1190 L2 Gl K % 606 G9 e 15 5 gl HE195 99
1190 L3 G2 1€ U101 G10 e 8 5 g2 Bt 415 g10
P10-2 G3 HE19 5 G11 XBE LS g3 ke 13 5 g1l
P10-8 G4 HE 435 G12 IF 19-2 g4 it 65 g12
3 0607-19 G5 1% 18 5 G13 TF4 0306 g5
X LS G6 it 65 G14 235 g6
JF 19-2 G7 A 13 5 G15 BIL 65 g7
B 65 G8 1 7 5 G16 AL 37 5 98
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Table 2. Information of test site
F2 RERER

RIS (M T A5G Mz
Kt El HEIH E10
ARE E2 i) E1l
o8 E3 & A E12
PN E4 TBERH E13
GL] E5 I El4
Ha E6 M E15
Y E7 fi] £ E16
T E8 J v EL7
TP E9 2 E18
2.2. BIESHT

FIH Excel Xf ZARX b MR ZVOIREFE TG00, SPSS17.0 FRAFKTHIAE 6 5 1 BR ZMIRIEAH IS Hr A
AL T, Genstat-biplot 2 H[2] [3] [ATXASFIR AR ASE S EAEXUR B M =F 77 A 1 Al AR M

3. HERENH
3.1. ¥81 6 SR~ EIEM

PIAEZ fURIRIE 34 SV, HE 6 5 2012 4EFH & 5420.11 kg/hm?, EELXFHERG ™ 6.20%, 16 MK
f 13 T, 2013 4T B 4901.92 kglhm?, 377 9.40%, 18 sk 17 s . Bi4ET-14 77 & 5161.02
kglhm?, 34 A Sk 30 AN Sk A AN FIFERE 47, fe s 11 A 23.98% (E13') (14 1).
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Figure 1. Yield performance of Zhenghua 6 in two years multi-site experiment. Note: Horizontal coordinates E1~E16 represent
2012 pilot, E1'~E18' represent 2013 pilot, and vertical coordinates represent output

B 1. A 6 SERFZRRED~ERI. . H%HF E1~E16 K3k 2012 FFid =, EI-~E18'H%k 2013 ik ;
PRIERRTE

3.2. MIERETF
& 2 SRS A W, E4. E5. E9 (2012)F1 E7. E13. E18 (2013)ik i 5 JF s 2 18] () 77 2= 1) B i
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RFE 2012 FHE . FEHMMBEZAIRROGE EACETZ B, 2013 . Y. 2=/ NAEE

FrERIE.
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Figure 2. Identification and representativeness of test sites. Note: The horizontal axis PC1 represents the first principal com-
ponent, and the vertical axis PC2 represents the second principal component. The same applies to 2012 (left) and 2013 (right)
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33. FERHNSMERB S

3 & Sk Rl /N B AR T 3RS, PR BN R B B ) S RO R R R B . 2012 SRR E AR E
B ELE 6 5. XA 15, P10-2. P10-8. 11 il L3. Fk'k 606, AL AL NIT 19-2; 2013 4E/~ = E
FEMARIL 6 5. 235, ML 415, RMERAAIF 19-2. 2012 FF1 2013 F G14 F1 g12 (Kt 6
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Figure 3. Analysis of high and stable yield
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34. ZEHRA

PLET Sk A A O E SRR S B, SR RO SR s A HES AR, FE RS, 2012 EEFARRE
BIFHIA P10-2. HF 19-2, JEfL 6 %5, 1L 6 SHEXSE 6; 2013 FFEF2Rar= MR I & P10-8, 1L 6 =5
HEA 5 2 (K] 4).
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Figure 4. GGE double label chart analysis comprehensive ranking

& 4. GGE MrE D irEAHER

3.5. mMUERME S

GGE XUbr B mT LA T A5 A5 PR Y AR EL@E B, 2k i A [R)— AN PITEE DX 38 Ak B i B A A
K5 PR, 2012 SERIE. YRS B R GE BELAME A BEOATRIE 6 SR AE 135, AKE. 8. WE.
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Figure 5. Adaptability analysis of peanut varieties and classification of test sites based on GGE double plot
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FEIN S HERHR S BOE P AP P10-2, EEILFEOME S (F 5. WE B FRE SR . [EE1)
& B AMFONTT 19-2, 78 6 SE SR X E X, & aiiE EMMEEE 43 5. 2013 S48 6 =
FFF 19-2 ZEEES REZHERK ACKE. Fo. T WE MY, B, mEE. 8. B, 5. ZRH)
HR BT .
3.6. At 6 SHIFEHIRK
36.1. FEREMRHNTRMES

3, AL 6 5 EER IR F AR B, TR mE. MIBK AR REU K (20.36~21.72%),
5 2R . KR AS S R B /N (3.89%), SZIREERLMAEL /N . HAB MR (138 5 REAE 7.50~17.41%
a8

Table 3. Analysis of variation of main agronomic traits in Zhenghua 6
3. FBIE 6 SEERZHRNT MR

PR ITON:1 R/ME BIE HEZE BRFRHE% BRIEE
FZFlem 62.70 34.60 44.20 9.11 20.60 28.10
A K/em 64.00 35.70 47.60 9.69 20.36 28.30

ISSANs 2 TE S 9.40 7.10 9.00 0.68 7.50 2.30
g5 R % 9.00 5.10 7.30 1.13 15.48 3.90
FRRES A 23.00 10.85 17.30 3.76 21.72 12.15
R kg 289.50 143.00 227.70 39.63 17.41 146.50
[EE 127.00 70.05 104.00 16.04 15.42 56.95
oK 1% 76.18 67.30 74.16 2.89 3.89 8.88
Je gt B kg/hm? 7005.00 4355.03 5420.11 766.43 14.14 2649.97

3.6.2. ERFTEBEREHRNEXSTH

40 WIER RS HAD 8 MR E AR A KRFEE[14] [15] [16] [L72 EHRE > HAE > 4554
o> HKE > MoRE > BREE > FEE > EK, HPEaEE. GOE. SR BC
. ORREEL HRESIEERNIEME, WEK., FEEE5FREAMEX, FERESUHEK 2R
FIER, MESRRES. FRE. ALERAMG ARE. FEZMHEE EHXP < 0.01),
HK RN G RS B BOEUE 2 IR K (p < 0.05). Ui B Fi 28w S OB il e B bR R, R E
AEAE M5, S5 RO B O KR A B, o RAT — MoIR I TR R H KR

Table 4. Correlation analysis between pod yield and main agronomic traits of Zhengzhou Flower 6

F 4. KL 6 SHERTESETERZMMIRMEX S

LIPS
X1 X, X3 X4 Xs Xs X7 X Y

PER

X4 1.000
X, 0.958™ 1.000

X3 0.390 0.453 1.000
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X4 —0.224 0.459 0.509" 1.000 - - - - -
Xs -0.295  -0.224 0.250 0.131 1.000 - - - -
Xg -0.287  -0.228 0.007 -0.201 —0.063 1.000 - - -
X5 -0.270 -0.259 0.020 -0.270 0.069 0.809™ 1.000 - -
Xg 0.090 0.099 0.625™ 0.368 0.042 0.085 0.336 1.000 -
Y -0.104  -0.115 0.189 0.244 0.175 0.407 0.283 0.227 1.000

e p < 0.05; " p <00l X, EZ&; Xo MEK; Xs BAHEG X, SRFEG Xs, BHRREEG X6 H
WHE;, Xy, AHE; Xg HAKE, Y, FER~E. #5[H.

Note: ™: p < 0.05; o p < 0.01. X;, main stem height; X, lateral branch length; X3, total branching number; X,, number of
branches with pods;Xs, pod number of per plant;Xg, weight of 100 pods; X, weight of 100 seeds; Xg, shelling percentage; Y,
pod yield. The same of Table 5.

3.6.3. FEREHRNBER T

XA SR REGHAT AR T, 72 5 RIPIX 8 MR MR R BN ERBR R : 25 > H
RE > AR > HOKE > AREH > SR > HOE > K. Kb FEZmEmnEEEe /58
AR, N 1163, RN 6 S m R KRR, RIEREEE RN R, 2B ERE, Bk
PR HORE BRI IERES, Ao EAE, MK SOk B e R e . HIE
PERTF ORI ML E, P 3 2 Xt SR R R K. R E X R B R A R K,
N 0.945, BUEMXTE R, HRE. HOE. HORRIERE, oEEE. WK SRR Btk
FH SRR B IR T R YR 2R 2 R BARS 2RI OC R, LRI SR

Table 5. Path analysis of main agronomic traits on pod yield of Zhenghua 6

5. B 6 SEERZIERMER~EMNBEDH

EESTERES4
PRIR ERER R
X1 Xz X3 Xy Xs Xe Xy Xs
X1 1.163 - 1.1142 0.4536  —0.2605 -0.3431 —0.3338 —0.3140  0.1047
X, -1.165 1.1161 - 0.5277 0.5347  -0.2610 -0.2656 —0.3017  0.1153
X3 —0.162 0.0632 0.0734 - 0.0825 0.0405 0.0011 0.0032 0.1013
X4 0.303 -0.0679  0.1391 0.1542 - 0.0397  -0.0609 -0.0818  0.1115
Xs 0.339 —-0.1000 —-0.0759  0.0848 0.0444 - -0.0214  0.0234 0.0142
Xs 0.945 -0.2712 -0.2155 0.0066  -0.1899 -0.0595  0.9450 0.7645 0.0803
Xz -0.510 -0.1377 -0.1321  0.0102  -0.1377  0.0352 0.4126 - 0.1714
Xg 0.305 0.0275 0.0302 0.1906 0.1122 0.0128 0.0259 0.1025 -

4. @BRMER

ANV BB IR R 1] o B WS 6 I O I (R 6)4E SRR, K 6 SHEN S E 22.32%, TR
& 41.55%, WIlMRS & 36.25%, WWIEEL 1.15, PRSI & & 55.74%, #EidFEFEA BT & & 55%
FIAR AR, i e A A T
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Table 6. The quality performance of Zhenghua 6
7 6. ®k 6 SHIMmEFRM

Sl a7 5 Bi% R RI% S £ /% I 1% I
2012 56.94 21.98 41.30 36.90 1.12
2013 5454 22.65 41.80 35.60 1.17
S35 55.74 22.32 41.55 36.25 1.15

5. ¥ig

5.1. BERBSEE(FHNMEE RMFESR R RE

WA 2 RIS R Z L . 2 MBCAIRLE, AFEM MR R AR, &S MO A
L SRR R R AR E . AWFFAL AR S R R, BRI BRBE AR AN o S 1) 45.73%~67.28%
RAE =BG GGE 0T, AL 6 SAEKE. B T WG Y. Frr . Wde. WEEH. V8. 400,
2P EEEAERS SUE R, BNEEAEL T Wby AR, W YLOR . RS HE FiE . 2012
FEAE 16 M S R EEL P AR B3R 5 R N P10-2. T 19-2; 2013 4R 7E 18 MR s Hh B2 BEAR 1 2 fh & v P10-8.
A6 5. BONHMMIRSANE S FH. WE. BEEMMEEY . B, AR R0 .

52. HEMMEERZUHRNZERM, BXMIH

ANTA] i Pl R IR A A B AR 2R 22 R BRI T A5 [1515%F 59 4 RARA: SR 11 ANk 2R T A8
ST, AR 4.83~38.61%, /NN HIKE, BUKKINE B SRR, SRR R 2. v
FERNE[16] 0 T4 82 1) 9 MR MR K FER = AT T 00T, R REURARFIN A 4.17%), B
NS, 45 B oA 4R, WIREL. SCRITE 6 S 8 MR MR AN R B A R
FEN 3.89~21.72%, & AR 7 RECH KRB/ N AR RA. F2Em . WK, BRE, 2505
FACE., SRR BRI KRS RS R 2 R K AR R R 500 B 21.72%. 20.60%.
20.36%, FHIZHEIMIFEMIR, HKFRL R REE NN 3.80%, ZIAEMME/N, X570 FE[15]
KT HAKECV, 4.83%). 45RHE(CV, 15.48%). Hipk4: RE(CV, 20.86%). HEHE(CV, 15.10%).
HAZHE(CV, 13.96%), Mo AIZE[25]5¢ T HKZK(CV, 4.17%). F1-HE(CV, 14.85%). L= (CV, 17.53%).
ZERH(CV, 19.45%) M T s FAHIT, HARRZWIRIVE R REEREK, TR SR R T
FIRFIEAEEAA G Bk, SR E S R ER 2R, B 2 AR P Ak %

KV JEACE S MM E VIR JUAE ) R e — 5 SO 2 3R e, 2023 4 Hp e — 5 SRR HH A R ]
R A HARE S AU “Ptamy e ” , sy el g, HmEs. PR ed b
(25 G R IR, AT A R AE A2 SRR AL 6 59, X H = A B R AT 1 40 W
xR AR AR 6 5 8 MR MR G P B M AR DGR AT 0 b, AHOCRRE R DN R E > 5
o> SR > HORE > B > RS > 22 > EK; FES IIBKERER &
A, FEEEMRKREEZFEEMAX, WESHERAS. aRE. ACEE0MMG BRENELE
REIEMK, BoBHEE KRS, SRNEEE EMG, X550 AR 4R —5[15] [16] [17] [18]. &KW
B s B AR P R E MR R 4 RO S A, R R e R A K I

AR ZEm A E R E AL 6 SRR ERER, HAME SR Hr 45 R A
FEA—H. X5 XCAN[26]55 IR 45 RARL . IR Z R AE SR Z M, NL&Hm SR = E R
SO o TRIHTE 2R 77 51 i o AR A L AR 1) el PR A, TR A 7 P R 3 B e LA B o S R (R B 7T 7
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6. it
6.1. #B1k 6 SRS RIR I KR

AL 6 SAEKE. Fa. B WE. Y. FFr . wE. B BRI R 2R, B
RAEFRPER, EEAAL T WALy IR, W LI ZREEROAERET . o, T W,
BERH . HEDT . 2B R AR S b

6.2. 3 6 SEEMHRER

AL 6 T RMRER(ARE, A E, 4R HOKR, BB, PR %. E2Em. Mk
KOS SR BRI A A B 22 5, b, 2w, ARE, PHREUER ML 6 - B 1%
Rz, ATEMENIRAE 6 5 R LR IR 2% .

6.3. EHEE mMIBIE 6 SETH

TEAAE 6 SR P NG E EHRY, FREEHMERE, @B AHEBRGEN, nosfE e, fHlk
11, HE S AR ARG . e 6 S RIS A 3 54.54~56.94%, JE AL AET AT, AL 6
A A AR SRR R B NS T R E AR AR I S At ThRE P S BE A SR ALOREE, HESHAEAE LR R FE

e HE

TR B KB (% AHT[2015]141100110600); 717 e AL 35 ARF R b = BHR SZ AT BRI H = fE i
LA = Be e T 5B AUHE S A& R 3 15£(20230202002) s KN T RHS BB THRITTH = AR AR08 i L HL AL
FE LA iR H AR R N (2023KIHMO0042) .

&E ik
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