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Analysis of characteristics and stability of peanut yield in
different ecological regions of Shandong Province
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Abstract Variation and stability of pod yield and yield components were analyzed for six peanut varieties at 19 ecological regions
in Shandong Province. The results show significant effect of environment, variety and interaction of environment and variety on
pod yield variation and yield components in both spring and summer cultivation seasons. Among the factors, environment has the
most obviows effect, followed by crop variety. Crop variety has more obvious effect on pod number per kg and seed-to-pod ratio
than environment. “TLuhua 11” grown in spring has a stable pod number per plant. Also spring-planted “Fenghua 5” and “Huayu
23" and summer-planted “Huayu 22” , “Fenghua 5” and “Weihua 8” have stable seed-to-pod ratio. Yield and pod number of all
varieties exhibit great variations with location. Results suggest that “Huayu 22”7 and “Weihua 8” are the best spring varieties in
eastern Shandong Province and “Weihua 8”7, “Luhua 14”7, etc are the best summer and spring varieties in central and western
Shandong Province.
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Tab.1 Peanut yield comparison among different ecological regions in Shandong Province kge hm ™

FhAt 77 X Hh £ @A 11 Bk 145 FA 5 5 HEAE 8 Y5 “E 2% *“E23%5 ¥ fH
Planting mode Location Luhua 11 Luhua 14 Fenghua 5 Weihua 8 Huayu 22 Huayu 23 Average
B R L H Wendeng 3 608.5b 3 638.0b 3 808.2a 3774.5a 3970.9a 3 680.7b 3746.8
Planted in 1§ P Haiyang 3619.5b 3 700.8b 3 634.5b 3 842.8a 3905.5a 3611.0b 3719.0
spring at east of i 7% Qixia 3 474.0be 3 426.0c¢ 3 621.0b 3 817.5a 3976.5a 3229.5d 3590.8
Shandong VY Laixi 5 430.8b 5514.2b 5 875.3a 5 524.2b 5375.3b 4 805. 8¢ 5420.9
M Jiaozhou 4729.5hb 4 885.8hb 4 406.6¢ 5553.7a 5633.3a 4 798.8b 5001.3
B & Changyi 5468.5¢ 5 353.0¢ 5807.3b 5 947.8a 6 012.0a 5489.3¢c 5679.6
10 Longkou 5 330.0b 5 138.0b 4 818.0¢ 5 824.0a 5 652.0a 5712.0a 5412.3
YJ{H Average 4523.0 4522.2 4 567.3 4 897.8 4932.2 4 475.3 4 653.0
Gh BViERKE AU Donggang 4.320.0b 4 517.0ab 4 462.0b 4 719.5a 4 517.0ab 4 456.5b 4 498.7
Planted in 11 Lanshan 6 667.0c¢ 6 948.0b 6 233.5d 7 124.0a 7 034.0b 6 300.0d 6717.8
spring at T FH Ningyang 5137.8b 5 554.4a 5 487.8a 5 486.0a 5019.5b 5116.9b 5 300.4
middle and =Y Dongchangfu 6 125.0a 6 109.5ab 5 373.0be 6 255.0a 5 876.5b 4 681.0c¢ 5 736.7
west of Yr7K Yishui 3993.3b 4 402.0a 3437.8¢ 4 427.5a 3 873.3b 4 062.8b 4 032.8
Shandong Y Average 5248.6 5506.2 4 998.8 5602.4 5264.1 4923.4 5257.2
SN D R Y Yingnan 5 425.0a 4962.5h 5037.5b 4787.5¢ 5362.5¢ 4937.5b 5085.4
Planted in FE I X Xuechengqu 2 801.5b 3 145.5a 3013.0ab 3 115.5a 2 640.0a 2 874.5b 2931.7
summer at il B Qufu 4 669.0b 5018.5a 4 779.0b 4 873.0b 5013.0b 4 998.0b 4 891.8
middle and W I Wenshang 6 231.5¢ 6 101.0¢ 6 479.5b 7 031.5a 6 841.5a 6 738.5b 6 570.6
west of WNE X Daiyuequ 3294.5hb 3571.0a 3262.5b 3 412.0ab 3 169.5ab 3 567.0a 3379.4
Shandong i H. Caoxian 3 816.5a 3 985.0a 4 066.5a 4 398.0a 3 166.0a 3 932.5a 3894.1
5 B Guanxian 4 268.0b 4 485.5a 4 330.5b 4 642.0a 3704.5a 4019.0¢ 4241.6
YJ{H Average 4 358.0 4 467.0 4424.1 4 608.5 4271.0 4 438.1 4 427.8
BF Total average 4 653.2 4 760.8 4628.1 4976.6 4 1775.9 4579.5 4579.5
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Tab.2 Variance analysis of peanut yield in different ecological regions

F 464z Peanut planted in spring

H {EE Peanut planted in summer

5 52 K : :
Source of variation e r Foos Fo.or e i Fo o5 Foo1
Freedom degree  F value Freedom degree  F value

X 2l Section group 24 1.27 1.60 1.94 14 2.82 1.84 2.35
¥ 5 Environment 11 236.25 1.87 2.51 6 862.09 2.23 3.08
i Fl Variety 5 18.68 2.17 3.17 5 14.80 2.35 3.30
HAE Interaction 55 3.41 1.44 1.67 30 5.98 1.63 1.97

2 Error 120 70

BE 5 General variation 215
R3 FRESXEEFEREES T
Tab.3  Stability analysis of peanut yield in different ecological regions
# f£ 4= Peanut planted in spring K A6 Peanut planted in summer

it SRl 3 EEEEY 5 [ 5 2 2% K1 A B EEEEES4 [\l ) 25 2%
Variety Freedom Regression Regression Freedom Regression Regression
degree coefficient deviation degree coefficient deviation
F4E 5 % Fenghua$ 10 0.96 110 546.98 5 0.91 18 412.02
H 22 % Huayu 22 10 1.03 41 411.53 5 1.16 92 985.63
1 H 23 % Huayu 23 10 0.85 80 382.80 5 1.10 10 792.12
&1k 11 %5 Luhua 11 10 1.05 4 054.57 5 0.93 19 650.22
216 14 5 Luhua 14 10 1.02 33 787.85 5 0.87 35 296.78
HEAE 8 5 Weihua 8 10 1.10 180.03 5 1.03 31 135.85
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Tab. 4 Variance analysis of peanut yield components in different ecological regions

% S ok IR Fl i

F 58 F value

Source of variation Freedom degree B B R B o5 T RA oK R Fo.0s Fo.on

Pod number per plant Pod number per kg~ Seed-to-pod ratio
A ¥ 5 Environment 9 20.33 167.56 60. 16 2.99 1.97
Peanut planted i Fl Variety 5 3.09 810.98 112.40 2.59 2.19
in spring HAE Interaction 45 2.13 4.43 2.25 1.76 1.49
HAE: ¥ Environment 5 1.657.35 386.95 122.16 2.37 3.34
Peanut planted i Fll Variety 5 40.46 994.81 28.14 2.37 3.34
in summer HAE Interaction 25 23.56 33.79 5.36 1.69 2.09
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Tab.5  Stability analysis of peanut yield components in different ecological regions

B B SRR o8 T RAL 1 oK %
b A H Pod number per plant Pod number per kg Seed-to-pod ratio
28]
Freedom [EYSES [m] I 5 2 [CNEE¥ [l 5 3 2 [CNEE¥ [l 5 3 2
Variety

’ degree Regression Regression Regression Regression Regression Regression

coefficient deviation coefficient deviation coefficient deviation
FALAE FALS5 5 Fenghua 5 8 1.16 6.73 1.12 -0.98 0.99 0.000 01
Peanut f£H 22 5 Huayu 22 8 1.06 0.86 0.87 29.91 1.17 0.000 02
planted f£F 23 5 Huayu 23 8 1.25 6.98 0.73 270.42 0.36 0.000 02
in spring 1€ 11 % Luhua 11 8 0.65 -0.99 0.94 15.72 1.11 -0.000 01
# 1k 14 %5 Luhua 14 8 1.12 4.69 1.17 33.33 1.11 0.000 02
HETE 8 5 Weihua 8 8 0.76 1.57 1.18 24.06 1.25 0.000 01

B $£465 %5 Fenghua 5 8 1.31 1.69 0.69 26.65 0.91 0.000 02
Peanut fEH 22 5 Huayu 22 8 0.99 2.24 0.43 847.01 0.84 0.000 34
planted f£F 23 5 Huayu 23 8 0.74 3.98 1.98 554.42 1.14 0.000 00
in summer & 16 11 %5 Luhuall 8 0.81 2.02 1.34 137.71 1.24 -0.000 18
446 14 %5 Luhua 14 8 1.27 13.49 0.88 87.16 1.30 0.000 10

Hi 4L 8 5 Weihua 8 8 0.89 6.38 0.68 117.98 0.58 0.000 22
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Tab.6 Variance analysis of peanut agronomy characters in different ecological regions

F 8 F value

A 5ok IR FI F p -

. B I3 BRL (B 0.05 0.01
Source of variation Freedom degree
Plant height Branch No. Full-filled pod rate

HEE Envi 3 . . . . .
£ A 1% Environment 9 149.27 51.46 44.57 1.97 2.59
Peanut planted i Fl Variety 5 7.65 6.82 4.41 2.19 3.21
1 Sprng H{E Interaction 45 2.70 2.10 2.18 1.49 1.76

3% Environment . .63 . . .
B Wi E 6 696. 89 518.63 57.43 2.23 3.08
Peanut planted i Fl Variety 5 19.54 44.78 12.19 2.35 3.30
in summer H AF Interaction 30 9.89 8.94 3.48 1.63 1.97
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Tab.7  Stability analysis of peanut agronomy characters in different ecological regions
R = 53 BOER TR R
G i g Plant height Branch No. Full-filled pod rate

i B Variety Freedom EEEES 9 5 2% EFEES ol 19 55 22 EFEES ol 19 55 22

degree Regression Regression Regression Regression Regression Regression

coefficient deviation coefficient deviation coefficient deviation
FALAE  FAE 55 Fenghua 5 5 .11 1.58 1.06 -0.10 0.72 68.56
Peanut {£F 22 5 Huayu 22 5 1.22 0.66 111 0.44 1.15 13.30
planted £F 23 5 Huayu 23 5 0.83 1.18 0.98 0.10 0.84 -8.40
in spring 4L 11 %5 Luhua 11 5 0.77 1.20 0.92 0.40 1.05 13.03
£ 4€ 14 Luhua 14 5 1.21 -1.56 1.15 0.64 1.23 -2.51
HAL 8 5 Weihua 8 5 0.86 3.78 0.79 0.54 1.01 -6.58
HAkH FAI 55 Fenghua s 5 0.83 19.09 1.26 0.24 1.31 20.48
Peanut {£F 22 5 Huayu 22 5 1.10 11.98 1.15 0.09 1.22 5.60
planted £F 23 5 Huayu 23 5 0.86 8.73 1.08 1.04 0.30 8.02
in summer & 46 11 %5 Luhua 11 5 0.93 9.54 1.00 0.13 1.15 2.36
1k 14 %5 Luhua 14 5 1.20 37.92 0.51 0.19 1.09 6.56
HAL 8 5 Weihua 8 5 1.07 6.50 1.00 0.41 0.93 7.15
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