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Genetic Analysis of Pod and Kernel Characters by Major Gene Plus Polygene
Mixed Inheritance Model in Peanut
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(1. State Key Laboratory of Crop Biology Shandong Key Laboratory of Crop Biology Agronomy College
of Shandong Agricultural University Tai’an 271018 China; 2. Science and Technology Information
Engineering Center of Shandong Agricultural Science Academy Jinan 250100 China)

Abstract: A cross of 04D893 and 79266 in cultivated peanut was made and then selfed to construct a Fg., RIL
population which has 142 individuals. Genetic analysis was made by method of major gene plus polygene mixed in—
heritance model based on the RIL population. The single pod weight was controlled by two major genes in two envi—
ronments( E1 and E2) the main gene heritability was 45.97% ; The weight of per-kernel was controlled by three
major genes their heritability was about 67.54% ; The thickness of pod shell was controlled by three major genes
their heritability was about 63.24% ; Length of pod shell was controlled by three major genes their heritability was
about 81. 14% ; Width of pod shell was controlled by two major genes their heritability was about 59. 83% ; Total
pod weight per-plant was controlled by two major genes their heritability was lower about 21.76% . The results pro—

vided a valuable reference in selective breeding practices.
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Tab.1 Statistical analysis of the 6 yield traits in RIL and the parents in 2011
Parents RIL RIL population
9
fraits 7266 4Dy Min Max  SD Kurosis Skewness GV a
/g Weight of perkernel 1.054  1.512™  1.19 0.64 1.69 0.344  0.635 -0.050 19.22
/em Thickness of pod shell 0.194 0.266™  0.20 0.10 0.40 0.052  0.861 0.589 26.00
/g Single pod weight 2.930  3.608™  2.54 1.45 3.73 0.525 -0.538 0.091 20.67
/em Width of pod shell 1.727  2.023™  1.38 1.27 2.10 0.172 -0.212  -0.184 12.46
/em Length of pod shell 4.185 5.063  4.06 2.94 4.93 0.380 -0.069 -0.010 9.36
/g Total weight of pod per-plant 38.060 31.480°  29.28 5.43  51.07 8.444 -0.169 -0.137 29.84
o 5% 1% )
Note: Significance at the 5% 1% levels are indicated by” and™ respectively. The same as Tab. 2.
2.2 2
G3DH. exe ( 3). El
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Tab.2 Statistical analysis of the 6 yield traits in RIL and the parents in 2012
Parents RIL RIL population
e 1%
Fraits 79266 04D893 Mean Min Max SD Kurtosis ~ Skewness Ccv
/g Weight of perkernel 1.122 1.519* 1.06 0.59 1.57 0.193  -0.460 0.011 18.21
/em Thickness of pod shell 0.176 0282  0.23 0.10 0.37 0.053  -0.428 -0.178 23.04
/g Single pod weight 3.020 4.120™  2.78 1.48 3.95 0.521  -0.477 -0.243 18.74
/em Width of pod shell 1.669  1.999 1.72 1.20 2.33 0.201 0.494 -0.049 11.69
/em Length of pod shell 4.033 5.061™ 4.15 3.09 5.01 0.387  -0.447 -0.121 9.33
/g Total weight of pod perplant 48.560 26.940°  39.78 14.62  62.24 8.547 0.213  0.045 21.49
3 RIL
Tab.3 Determination of optimum models and compatibility test for weight of per-pod in peanut RILs
AlC 2 2 2 2
Condition Model Generation ~ AIC value U P U P Us P nW bn P
E4  2MG-Dominance | P1 236.2397 0.2204 0.6388 1.2708 0.2596 7.2420 0.0071 0.2343 0.0639 1.0000
P2 0.9130 0.3393 0.1952 0.658 6 3.7371 0.0532 0.2234 0.1382 0.9769
RIL 0.0242 0.8763 0.0675 0.7951 0.1903 0.6627 0.0579 0.0040 1.0000
2MG-Recessive | P1 236.2398 0.2202 0.6389 1.2700 0.2598 7.2371 0.007 1 0.2342 0.064 0 1.0000
P2 0.9117 0.3397 0.1945 0.6592 3.7398 0.0531 3.7398 0.1382 0.976 8
RIL 0.0242 0.8764 0.0674 0.7952 0.1901 0.6628 0.0579 0.0040 1.0000
3MG-PEA P1 236.2399 0.2198 0.6392 1.2720 0.2594 7.2655 0.0070 0.2346 0.0638 1.0000
P2 0.9257 0.3306 0.2022 0.6529 3.7162 0.0539 0.2243 0.1376 0.9777
RIL 0.0246 0.8755 0.0687 0.7932 0.1950 0.658 8 0.0580 0.0041 1.0000
E2  2MG-Recessive | P1 225.3059 0.0488 0.8252 0.1324 0.7160 0.3597 0.5487 0.0428 0.0799 1.0000
p2 0.3487 0.5549 0.3461 0.5564 0.0044 0.9472 0.1421 0.126 7 0.990 2
RIL 0.0014 0.9699 0.0004 0.9846 0.0048 0.9450 0.0334 0.0101 1.0000
2MG-Additive P1 225.3059 0.0488 0.8251 0.1324 0.7160 0.3598 0.5486 0.0428 0.0799 1.0000
P2 0.3485 0.5550 0.3459 0.5564 0.0044 0.9472 0.1421 0.126 7 0.990 2
RIL 0.0014 0.9700 0.0004 0.9847 0.0047 0.9451 0.0334 0.0101 1.0000
3MG-PEA P1 225.3059 0.0485 0.8256 0.1310 0.7174 0.3533 0.5522 0.0427 0.0797 1.0000
P2 0.3924 0.5301 0.3909 0.5318 0.0056 0.9404 0.1461 0.1247 0.9918
RIL 0.0031 0.9557 0.0009 0.9762 0.0092 0.9236 0.0343 0.0100 1.0000
1 P. (0.05); U12 \Uzz \U32. ; “Wz. Smirnov ; D, Kolmogorov o 4 ~8

Note: P. Significance level( 0.05) ; U;> U,? U;2. Mean uniformity test statistic; , W2. Mean Smirnow test statistic; D, . Mean Kolmogorov test statistic.
The same as Tab.4 —8.

4 RIL
Tab.4 Determination of optimum models and compatibility test for weight of per-kernel in peanut RILs
AIC 2 2 2
Condition Model Generation  AIC value U s U s Us P nW* bn P

E4 2MGAI P1 126.611  0.4175 0.5182 0.5247 0.4689 0.1559 0.6929 0.1664 0.0532 1.0000
P2 0.1856 0.666 6 1.2434 0.2648 7.7927 0.0052 0.3791 0.0490 1.0000

RIL 0.0006 0.9801 0.0002 0.9896 0.0020 0.9647 0.0337 0.0095 1.0000

3MGA P1 126.055 0.4709 0.4926 0.6577 0.4174 0.3438 0.5576 0.1728 0.0469 1.0000

P2 0.2628 0.6082 1.3607 0.2434 7.1856 0.0073 0.3667 0.0493 1.0000

RIL 0.0000 0.9965 0.0002 0.9902 0.0011 0.9740 0.0339 0.0097 1.0000

3MG-EPA P1 125.415  0.3891 0.5328 0.5214 0.4703 0.2230 0.6367 0.1612 0.0506 1.0000

P2 1.1291 0.2880 2.6824 0.1015 5.9336 0.0149 0.4662 0.0488 1.0000

RIL 0.0150 0.9025 0.0023 0.9616 0.4449 0.5048 0.0579 0.0081 1.0000

E2 3MG-AIL P1 -124.696 0.0403 0.8409 0.0058 0.9393 0.2236 0.6363 0.0652 0.0926 0.999 9
P2 0.1333 0.7150 0.0812 0.7757 0.0753 0.7838 0.0815 0.1550 0.9407

RIL 0.0006 0.9811 0.0006 0.9808 0.0000 0.9965 0.0104 0.0048 1.0000

3MGA P1 -129.007 0.0810 0.776 0 0.009 8 0.9212 0.499 1 0.4799 0.0882 0.084 9 1.000 0

P2 0.0132 0.9086 0.1175 0.7317 0.8584 0.3542 0.0720 0.2200 0.6418

RIL 0.0092 0.9234 0.0063 0.9368 0.0030 0.9560 0.0180 0.0063 1.0000

MX3-CEAA P1 -125.438 0.0741 0.7854 0.0094 0.9226 0.4434 0.5055 0.0839 0.086 6 1.0000

P2 0.1277 0.7208 0.0339 0.8540 0.4200 0.5169 0.0889 0.176 7 0.862 6

RIL 0.0009 0.976 1 0.0074 0.9314 0.0521 0.8195 0.0241 0.0045 1.0000
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Tab.5 Determination of optimum models and compatibility test for thickness of pod shell in peanut RILs
AlC
Condition Model Generation  AIC value U’ P U’ P U32 P nW* bn P
E4 2MG-EA P1 -502.947 0.0019 0.9649 0.0162 0.8988 0.1144 0.7351 0.0370 0.0595 1.0000
P2 0.076 0 0.7828 0.0083 0.9276 0.4952 0.4816 0.0738 0.0805 1.0000
RIL 0.0077 0.9299 0.0116 0.9143 0.008 1 0.9283 0.0507 0.0053 1.0000
3MG-CEA P1 -503.229 0.0405 0.8406 0.0077 0.9301 0.1835 0.6684 0.0469 0.0522 1.000 0
P2 0.1134 0.7363 0.0224 0.881 0.4977 0.4805 0.0762 0.0816 1.0000
RIL 0.004 4 0.9473 0.0043 0.9474 0.0001 0.9936 0.0466 0.0054 1.0000
3MG-PEA P1 -503.031 0.1511 0.6975 0.0114 0.9151 1.1644 0.2805 0.076 1 0.068 5 1.000 0
P2 0.1037 0.7474 0.1051 0.7458 0.0025 0.9604 0.0824 0.0856 1.0000
RIL 0.0010 0.9749 0.0032 0.9547 0.0111 0.9161 0.0325 0.0052 1.0000
E2 PGA P1 -525.637 0.0313 0.8596 0.0057 0.9401 0.1476 0.7008 0.0618 0.0925 0.999 9
P2 0.0304 0.8617 0.0009 0.9759 0.6331 0.4262 0.0555 0.1082 0.998 6
RIL 0.0000 0.9969 0.0152 0.9019 0.2583 0.6113 0.0615 0.0038 1.0000
MX2-AA P1 -528.837 0.0247 0.8752 0.0601 0.8064 0.1383 0.7100 0.0607 0.0903 0.999 9
P2 0.0346 0.8525 0.1481 0.7003 0.6715 0.4125 0.0539 0.1284 0.988 8
RIL 0.0001 0.9943 0.0000 0.9945 0.0031 0.9559 0.0217 0.0065 1.0000
3MG-PEA P1 -529.825 0.0038 0.9512 0.0236 0.8780 0.1420 0.7063 0.0583 0.0911 0.999 9
P2 0.006 8 0.9344 0.0793 0.7783 0.6524 0.4193 0.0517 0.1217 0.993 8
RIL 0.0028 0.9576 0.0203 0.8866 0.1328 0.7155 0.0307 0.006 6 1.0000
6 RIL
Tab.6 Determination of optimum models and compatibility test for length of pod shell in peanut RILs
AIC
Condition Model Generation ~ AIC value 3 P U’ P U’ P W bn P
E4  MX2-Duplicate-A P1 117.277  0.0934 0.7599 0.0898 0.7644 5.6757 0.0172 0.2172 0.0833 1.0000
P2 0.0008 0.9774 0.1865 0.6658 3.3755 0.0662 0.1159 0.176 8 0.862 1
RIL 0.0118 0.9134 0.0087 0.9259 0.0024 0.9608 0.0514 0.0068 1.0000
3MGA P1 115.739  0.0429 0.8359 0.1003 0.7514 4.2817 0.0385 0.1876 0.0806 1.0000
P2 0.0000 0.9962 0.2433 0.6218 3.8201 0.0506 0.1277 0.1895 0.8036
RIL 0.0003 0.9857 0.0025 0.960 1 0.017 0.8963 0.0273 0.0045 1.0000
MX3-CEAA P1 117.051  0.0907 0.7633 0.0916 0.7621 5.6506 0.0174 0.2165 0.0833 1.0000
P2 0.0013 0.9716 0.1805 0.6709 3.3770 0.0661 0.1160 0.176 4 0.864 0
RIL 0.0001 0.9907 0.0009 0.976 0.0271 0.8692 0.0390 0.007 1 1.0000
E2  MX2AH P1 102.657 0.0428 0.8362 0.3603 0.5483 2.5608 0.1095 0.1033 0.069 1 1.0000
P2 0.0039 0.9501 0.0558 0.8132 1.4104 0.2350 0.0706 0.1250 0.9915
RIL 0.0004 0.9833 0.0008 0.9780 0.0009 0.976 7 0.0160 0.0115 1.0000
MX2AA P1 102.595  0.0389 0.8436 0.3486 0.5549 2.5522 0.1101 0.1027 0.068 9 1.0000
P2 0.0024 0.9610 0.0623 0.8029 1.4118 0.2348 0.0704 0.1257 0.9910
RIL 0.0104 0.9189 0.0083 0.9273 0.0009 0.976 6 0.0203 0.0158 1.0000
3MGA P1 100.549  0.0025 0.9603 0.0269 0.8697 0.2147 0.643 1 0.0479 0.0710 1.0000
P2 0.0052 0.9425 0.1555 0.6933 3.4474 0.0633 0.1186 0.1758 0.866 4

RIL 0.0013 0.9708 0.002 0.9645 0.0013 0.9709 0.0176 0.0058 1.0000
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Tab.7 Determination of optimum models and compatibility test for width of pod shell in peanut RILs
AlC
Condition Model Generation ~ AIC value U’ P Uy’ P U32 P nW* bn P
E4  2MG-AI P1 -128.676 0.0246 0.8753 0.0203 0.8866 0.0014 0.9702 0.0231 0.0859 1.000 0
P2 0.0708 0.790 1 0.1049 0.7460 0.0703 0.7909 0.0272 0.0658 1.0000
RIL 0.0010 0.9752 0.0007 0.9786 0.0002 0.9893 0.0327 0.0044 1.0000
2MG-Dominance T P1 -128.179 0.0913 0.7625 0.0455 0.8311 0.1006 0.7511 0.0282 0.084 1 1.000 0
P2 0.1115 0.7385 0.1234 0.7253 0.0126 0.9106 0.0275 0.0690 1.0000
RIL 0.0000 0.9957 0.0018 0.9659 0.0226 0.8805 0.0320 0.0094 1.0000
2MG-Recessive | P1 -128.179 0.0912 0.7626 0.0454 0.8312 0.1007 0.7510 0.0282 0.084 1 1.0000
P2 0.1113 0.7387 0.1233 0.7255 0.0127 0.9104 0.0274 0.0690 1.0000
RIL 0.0000 0.9958 0.0018 0.9659 0.0227 0.8802 0.0320 0.0094 1.0000
2MG-Additive P1 -128.179 0.0914 0.7624 0.0455 0.8310 0.1006 0.7511 0.0282 0.084 1 1.000 0
P2 0.1112 0.7388 0.1232 0.7256 0.0126 0.9106 0.0274 0.0690 1.0000
RIL 0.0000 0.9958 0.0018 0.9659 0.0227 0.8802 0.0320 0.0094 1.0000
E2  MX2-AIA P1 -134.631 0.0588 0.8084 0.0021 0.9630 1.2643 0.2608 0.104 1 0.080 1 1.000 0
P2 0.0088 0.9254 0.0302 0.8621 1.1181 0.2903 0.0849 0.176 7 0.8626
RIL 0.0001 0.9938 0.0009 0.9757 0.0085 0.9267 0.0139 0.006 6 1.0000
MX2-Additive-A P1 -136.483 0.0282 0.8666 0.0136 0.9071 1.2481 0.2639 0.1015 0.0814 1.000 0
P2 0.0360 0.8495 0.0051 0.9432 1.0404 0.3077 0.0893 0.1696 0.8919
RIL 0.0102 0.9194 0.007 1 0.9327 0.0029 0.9569 0.0189 0.0055 1.0000
MX3-CEAA P1 -132.254 0.3621 0.5474 0.0963 0.7563 1.1861 0.276 1 0.1248 0.0704 1.000 0
P2 0.1457 0.7027 0.4488 0.5029 1.4433 0.2296 0.0932 0.2180 0.6527
RIL 1.2508 0.2634 1.4674 0.2258 0.2641 0.607 3 0.2447 0.0055 1.0000
8 RIL
Tab.8 Determination of optimum models and compatibility test for total pod weight per-plant in peanut RILs
AIC
Condition Model Generation  AIC value U’ P U’ P U* P nW bn P
E4 2MGEA P1 1074.979 0.3388 0.5605 0.0068 0.9341 3.7007 0.0544 0.1859 0.2607 0.809 9
P2 0.0162 0.8986 0.2936 0.5879 2.8023 0.0941 0.1263 0.1217 1.0000
RIL 0.0028 0.9577 0.0529 0.8181 0.5103 0.4750 0.0673 0.0046 1.0000
3MG-CEA P1 1075.071 0.6473 0.4211 0.1153 0.7341 3.0891 0.078 8 0.208 8 0.2309 0.902 9
P2 0.0511 0.8212 0.4831 0.4870 3.6282 0.0568 0.1441 0.1364 0.999 6
RIL 0.0008 0.9775 0.0343 0.8530 0.3991 0.5275 0.0636 0.0048 1.0000
3MG-PEA P1 1075.280 0.0722 0.7882 0.0391 0.8432 3.3558 0.0670 0.1211 0.2600 0.8124
P2 0.0959 0.756 8 0.9534 0.3288 7.3250 0.0680 0.2007 0.1664 0.9940
RIL 0.0009 0.976 7 0.0029 0.9573 0.0102 0.9194 0.0510 0.0044 1.0000
E2 2MG-EA P1 1120.628 0.0043 0.9476 0.0000 0.9997 0.0642 0.8000 0.0490 0.1126 1.000 0
P2 1.0622 0.3027 0.6082 0.4355 0.7604 0.3832 0.1472 0.108 0 1.000 0O
RIL 0.0001 0.9920 0.0178 0.8938 0.3278 0.5670 0.0482 0.0051 1.0000
3MG-CEA P1 1120.817 0.6473 0.4211 0.1153 0.7341 3.0891 0.078 8 0.208 8 0.2309 0.902 9
P2 0.051'1 0.8212 0.4831 0.4870 3.6282 0.0568 0.1441 0.1364 0.999 6
RIL 0.0008 0.9775 0.0343 0.8530 0.3991 0.5275 0.0636 0.0048 1.0000
3MG-PEA P1 1120.722 0.0300 0.8626 0.1367 0.7116 0.6541 0.4187 0.0687 0.1554 0.997 3
P2 0.2451 0.6205 0.0584 0.8090 0.9038 0.3418 0.0722 0.1632 0.9952
RIL 0.0165 0.8977 0.0239 0.8770 0.0146 0.9039 0.0356 0.0043 1.0000
2.3 2 3
3MG-A( F2)
o El 3
( 9. 0.4097 -0.044 3 0.146 2
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Tab.9 The optimum models and estimates of genetic parameters on 6 yield traits in RIL population

Traits SPW WPK TPS LPS WPS PW
Environment El E2 El E2 El E2 El E2 El E2 El E2
Code B14 B45 k4 F2 F3 F3 F2 F2 B44 E46 B43 B43
2MG 2MG 3MG 3MG 3MG 3MG 3MG 3MG 2MG MX2 2MG 2MG
Model Dominance I Recessive | £PA A -CEA CEA A A Al AdditiveA KA XA

st . |
1™order genetic parameters

3.0407 3.0778 1.1036 1.2962 0.2277 0.2297 4.0365 3.9529 1.7741 1.8002 32.4185 38.7179

m
d, 0.5655 0.1120 0.2447 0.2554 0.0127 0.0278 0.4097 0.4174 0.1905 0.1911 -2.9194 -5.798 5
d, -0.3660 0.9302 0.2447 -0.1775 0.0127 0.0278 -0.0443 -0.0493 -0.0389 - -2.9194 -5.798'5
d, - - -0.4685 0.1160 0.0127 0.0278 0.1462 0.1489 - - - -
Ly, - - - - - - - - 0.0973 0.0355 - -

d - - - - - - - - - -0.2172 - -

2" order genetic parameters
0,2, 0.26008 0.2445 0.1301 0.0333 0.0028 0.0027 0.1423 0.1385 0.0298 0.0328 71.5206 97.574
(rlzng 0.1332  0.099 0.0627 0.0289 0.002 0.0023 0.1149 0.1129 0.0200 0.0172 10.248 9 28.47121
T - - - - -0 - - - 0.001 7 - -
o 0.1276 0.1446 0.0090 0.0044 0.0016 0.0004 0.0274 0.0256 0.0098 0.0039 61.2946 69.101 9
h,zug/% 51.08 40. 86 43.19 86. 88 42.45 84.02 80.73 81.54 67.22 52.44 14.33 29.18
h? 1% - - - - - - - - - 35.67 - -
(Tfng/(rlz, 0.51 0.41 0.48 0.87 0.43 0.85 0.81 0.82 0.67 0.52 0.14 0.29
O'i/()']z, 0.49 0.59 0.52 0.13 0.57 0.15 0.19 0.18 0.33 0.12 0.86 0.71
‘m. pd. pod . Jon O PO ol Thl
; ,z,g- ;()'i,g/c]z,. ;(,3/0-?).

2
mg*

Major gene heritability, hﬁg. Polygene heritability; o2, /a2 . Proportion of major gene variance and

mg P

Note: m. Population mean; d. Additive effect of the major gene d . Additive effect of poly-genes; 0"2,. Phenotypic variance; o
2

mg*

Major-gene variance;
2 . N . .
Opge Poly-gene variance; Uﬁ. Environmental variance; h

phenotypic variance; o'i / 0']2). Proportion of environmental variance and phenotypic variance.

2
3MG-CEA( F3) 3 o
o El El E2
3 0.0127 2MG-Dominance I( B44) 2MG-Recessive 1
42.45% 2 3 (B45) 2
0.027 8 84.02% o El 2
3 0.5655 -0.3660

63.24% 2 51.08% ; E2 2
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E2 3 0.255 4 2 3
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o El 2
-2.919 4 14.33%
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