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Effects of Natural Selection of Several Quantitative Traits of
Soybean RIL Populations Derived from the Combinations of Peking
X 7605 and RN-9X 7605 Under Two Ecological Sites
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Abstract: [Objective] The study was conducted to reveal whether there are differences in genetic structure between two RIL
populations derived from the same soybean hybrid combination under two ecological sites. [Method] Four RIL populations were
tested in this experiment. Populations NJ (RN) P7 and JN (RN) P7were derived respectively from crosses between Peking (as female)
and 7605 (as male parent) in Nanjing and Jinan. And populations NJ (RN) R7 and JN (RN) R7 were derived respectively from
crosses between RN-9 (as female) and 7605 (as male parent) in Nanjing and Jinan. Effects of natural selection on several soybean
quantitative traits were distinguished under different environments by comparing the difference of its phenotype derived from the
same cross. [Results] When these four RIL populations were planted in Nanjing and Jinan, significant differences were detected in
plant height and branches in the two populations derived from cross Peking X 7605; so did the branches, availability pods, seeds per
plant, 100-seeds-weight in the other two populations derived from cross RN-9X7605. [Conclusion] There are obvious natural
selection effects on traits described hereinbefore. It can be explained that there are true differences between two populations derived
from the same cross. True quantitative traits differences were confirmed by analyzing variation of phenotype.
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Table 1 Performance and significant difference in plant height of four populations derived from the same cross and planted in
Nanjing and Jinan, respectively

Hikey TR EEN SR IN A5 7 SEHIH ez BREN Wt 5 i SRA
Combination Location Population Range Mean SD CV% DM t value Parent
Peking X 7605 [Zhn NI(RN)P7 14.0~75.8 36.07 13.97 38.73 426 3.754% % 34.15(9)
Nanjing IN(RN)P7 11.2~66.4 31.81 9.81 30.84 23.40(3)
o NI(RN)P7 15.4~100.3 52.25 16.01 30.64 5.45 3.98% * 4333(9)
Jinan IN(RN)P7 19.4~91.6 46.80 13.02 27.82 35.40(3)
RN-9 X 7605 2 NI(RN)R7 13.5~74.1 35.09 12.36 3522 -1.26 1.029 38.70(Q)
Nanjing IN(RN)R7 14.3~79.9 36.35 12.69 34.91 26.30(3)
o NI(RN)R7 18.0~96.0 49,51 15.83 31.97 2.12 1.464 54.58(9)
Jinan IN(RN)R7 24~105.3 51.63 13.63 26.40 36.90(3)

**  Represents significance at P =0.01
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Table 2 Performance and significant difference in nodes per plant of four populations derived from the same cross and planted in
Nanjing and Jinan, respectively

ik B A5 E RN BRE T Wi BREN HER 1 A
Combination Location Population Range Mean SD CV% DM t value Parent
Peking X 7605 B NI(RN)P7 6.8~19.2 12.00 2.96 24.67 0.34 1.364 11.45(9)
Nanjing IN(RN)P7 5.6~17.8 11.66 241 20.67 9.85(3)
e NI(RN)P7 7.1~24.8 15.09 3.06 20.28 0.13 0.505 13.91(9)
Jinan IN(RN)P7 8.6~20.6 14.96 2.40 16.04 13.28(3)
RN-9 X 7605 B NI(RN)R7 49~192 11.60 2.64 22.76 -0.37 1.412 12.25(9)
Nanjing INRN)R7 6.8~19.6 11.97 259 21.64 11.75(3)
e NI(RN)R7 92~21.0 14.68 2.58 17.57 -0.55 2.259% 16.35(9)
Jinan IN(RN)R7 9.3~26.2 15.23 228 14.97 15.15(3)

* Represents significance at P = 0.05
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Table 3 Performance and significant difference in branches of four populations derived from the same cross and planted in Nanjing

and Jinan, respectively

Zikes TRTH PSRN A5 5 RESL G 7R B FS s Wt 5 i SRA
Combination Location Population Range Mean SD CV% DM t value Parent
Peking X 7605 [z NI(RN)P7 03~9.5 3.11 1.62 52.09 0.36 2.804**  575(9)
Nanjing IN(RN)P7 0~7.4 275 1.04 37.82 1.85(d)
e NI(RN)P7 03~9.7 3.44 1.66 48.26 0.30 2.206* 4.54(9)
Jinan IN(RN)P7 0.5~7.5 3.14 121 38.54 2.09(3)
RN-9 X 7605 2 NI(RN)R7 0.2~9.0 251 1.38 54.98 -0.30 2.423% 4.75(9)
Nanjing IN(RN)R7 0.5~64 2381 1.08 38.43 1.85(d)
e NI(RN)R7 0~78 222 1.32 59.46 -0.70 5.568%*  439(9)
Jinan IN(RN)R7 0~6.6 2.92 1.24 4247 1.50(3)

*and * * Represent significance at P = 0.05 and 0.01, respectively. The same as below
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Table 4 Performance and significant difference in viable pods of four populations derived from the same cross and planted in

Nanjing and Jinan, respectively

Yitr U ASGE P bR ERRN WEER A
Combination Location Population Range Mean SD CV% DM t value Parent
Peking X 7605 2P NJ(RN)P7 11.0~72.4 28.61 10.70 37.40 -0.76 0.818 44.55(9)
Nanjing IN(RN)P7 2.6~62.5 29.37 8.96 30.51 23.30(3)
7idte) NJ(RN)P7 6.0~140.8 37.55 16.69 44.45 2.69 1.990% 41.74(9)
Jinan IN(RN)P7 12.4~73.9 34.86 11.49 32.96 31.72(3)
RN-9 X 7605 2P NJ(RN)R7 8.9~55.3 26.27 8.94 34.03 -4.93 5.658% % 44.10(%)
Nanjing IN(RN)R7 13.4~76.1 31.20 8.88 28.46 18.85(3)
7idte) NJ(RN)R7 3.2~92.8 29.13 15.33 52.63 -6.76 4.534% % 2924(9)
Jinan IN(RN)R7 8.8~104.7 35.89 14.88 41.46 28.95(%)
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Table 5 Performance and significant difference in sterile pods of
Nanjing and Jinan, respectively

four populations derived from the same cross and planted in

44 TR A SRR A S P bRERE TERAY BHESR t{e RA
Combination Location Population Range Mean SD CV% DM t value Parent
Peking X 7605 [ NI(RN)P7 0.2~14.8 2.98 2.50 83.89 0.19 0.887 8.25(9)
Nanjing IN(RN)P7 0~12.2 2.79 1.99 71.33 1.30(3)
e NI(RN)P7 0.1~53.9 4.97 6.23 125.35 1.12 2.412% 3.08(%)
Jinan IN(RN)P7 0.2~19.5 3.85 2.88 74.81 0.55(3)
RN-9X7605 P L NJ(RN)R7 0~14.1 3.15 2.30 73.02 -0.66 2.579* 2.80(%)
Nanjing IN(RN)R7 0.3~19.0 3.81 2.96 77.69 0.75(3)
tia] NI(RN)R7 0~17.6 3.27 3.08 94.19 -0.29 1.032 4.43(9)
Jinan IN(RN)R7 0.2~17.5 3.56 2.68 75.28 2.65(3)

F6 MIMRRESEMMBITERRHAD A MEL R R EARNERRASES

Table 6 Performance and significant difference in seeds per plant of four populations derived from the same cross and planted in

Nanjing and Jinan, respectively

ikey BRI Hh RN oR HEIN A S Y8 WEZE ARRN W zs t i SRA
Combination Location Population Range Mean SD CV% DM t value Parent
Peking X 7605 Mt NJ(RN)P7 20.8~152.6 54.62 21.58 39.51 -1.29 0.715 82.70(9)
Nanjing IN(RN)P7 3.8~113.1 55.91 16.81 30.07 42.75(3)
] NJ(RN)P7 8.7~166.1 68.32 29.18 42.71 5.03 2.037* 72.16(Q)
Jinan IN(RN)P7 22.7~149.1 63.29 23.06 36.44 71.16(3)
RN-9 X 7605 Mt NJ(RN)R7 17.1~121.9 50.56 17.39 34.39 -9.98 5.730% %  85.50(%)
Nanjing IN(RN)R7 24.8~146.7 60.54 18.20 30.06 38.05(3)
] NJ(RN)R7 4.2~186.0 55.61 33.45 60.15 -11.76 3.789% % 5031(%)
Jinan IN(RN)R7 14.1~199.2 67.37 29.09 43.18 62.55(3)

F5 o LIRAEF HUE TR, RN-9X 7605 4G AT
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Table 7 Performance and significant difference in 100-seeds-weight of four populations derived from the same cross and planted in

Nanjing and Jinan, respectively

4l TR I BRIEHE TR hEE B S W25 1 KA
Combination Location Population Range Mean SD CV% DM t value Parent
Peking X 7605 FI5C NIJ(RN)P7 6.7~172  10.62 1.64 15.44 0.27 1.796 9.05(2)
Nanjing JN(RN)P7 6.3~18.1 10.35 1.60 15.46 13.38(3)
sl NIJ(RN)P7 6.9~19.1  11.52 2.20 19.10 -0.38 1.953 12.20(2)
Jinan IN(RN)P7 6.5~204  11.90 1.87 15.71 15.10(3)
RN-9 X 7605 [ NJ(RN)R7 6.5~20.0  10.99 1.89 17.20 -0.38 2.024% 10.33(Q)
Nanjing JN(RN)R7 73~18.1 11.37 1.97 17.33 14.55(3)
sl NJ(RN)R7 6.9~214  11.83 2.43 20.54 -0.96 3.897% * 13.28(2)
Jinan JN(RN)R7 6.8~21.5 1279 2.57 20.09 12.78(3)
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Table 8 Performance and significant difference in days to mature of four populations derived from the same cross and planted in

Nanjing and Jinan, respectively

Me A6 b EESEHELN AR ey il PRI bRk % TREH  HEER tfH SRR
Combination Location Population Range Mean SD CV% DM t value Parent
Peking X 7605 IS NJ(RN)P7 75.0~110.0 94.46 7.57 8.01 1.52 2.515% 98.75(%)
Nanjing IN(RN)P7 76.0~106.5 92.94 4.93 530 91.00(3)
wi NJ(RN)P7 81.0~119.5 103.79 10.68 10.29 -1.62 1.938 107.25(9)
Jinan IN(RN)P7 81.5~115.0 105.41 6.45 6.12 101.50()
RN-9 X 7605 5 NJ(RN)R7 79.0~115.0 94.06 5.11 5.43 0.77 1.683 101.25(2)
Nanjing IN(RN)R7 83.5~108.5 94.83 425 448 92.00(3)
v NJ(RN)R7 80.5~119.0 103.57 8.28 7.99 2.63 3.744% % 109.75(2)
Jinan IN(RN)R7 80.5~116.5 106.20 5.80 5.46 102.75()
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F9 NJRN)PT, INRN)P7 BHAEZHEMERERRMFERANKSHESH
Table 9 Variance analysis of major quantitative characters in NJ(RN)P7 and JN(RN)P7 population in Nanjing and Jinan

AR AR FE# Plant height 21740 Nodes per plant 43k %0 Branches R FEEL Viable pods
Source of variation BiMS  FEF  BA4MS  FEF  ¥4MS  FEF HiMs FIi F
1A Population 5444.46 30.91% * 13.10 1.78 25.36 13.07* * 215.43 1.45
£5E Environment 56033.55 318.07* *  2347.86 319.38* * 30.86 15.90* * 12000.34 80.91* *
FEAR X 3135 Population X environment 80.33 0.46 2.66 0.36 0.20 0.10 684.39 4.62%
W7 Error 176.17 7.35 1.94 148.31

A R U ANH FHHL Sterile pods

FpR AL Seeds per plant

[ RLEE 100 seeds weight  “EH ] Days to mature

Source of variation #1775 MS F{H F 7 MS F{H F HJ7 MS F{H F Y75 MS F{H F
HA Population 97.99 7.09% * 802.97 1.53 0.61 0.18 0.58 0.01
¥15% Environment 536.57 38.86% *  25646.36 48.91* * 345.25 101.62* *  27388.67 475.40% *
FEAR X 3135 Population X environment 49.59 3.59 2308.27 4.40%* 24.09 7.09% * 566.73 9.84* *
W7 Error 13.81 524.37 3.39 57.61

RN-9X 7605 ZH-& A7 AR G IR 1R /e 5id
SV ME, NIRN)R7 BRI L1 8 AR
RIPET INRN)RT FEAA . BRANE IEER R 4L,
FLABEIR NIRN)RT FEAAAT F 5ORIGE e 1738 5 BE AR
- IN(RN)R7 #E4A, RN-9 X 7605 415 KTAERI P4 RIL
HEAATC IR AT P O E D R LR B A REs. bk
RLACR R RIS 22 57 B2, AR AN E YR
Wz, RO W R —f A
TEPIHBI PR RIKRE , BRAE S NIRN)RT,
IN(RN)R7 FEAR 5 PEARTE B 52 18T 1) e AT~ HO0)
I PEARTE DS e AR I

NJ(RN)R7. IN(RN)R7 FEAA 32 SE IR A g 0t
HGF R I T 223 A1 T3 100 B8 AEE

BACREARIE) 22 5 W2, 0B ARes. PR
FORLE ., AEE IR A 22 e A B B2, B
ARG AL G A LS 2 5, WO LRI 93 W AT
AHEA AP, A EH] RN-9 X 7605 41414 W
ANHEAATE RN p A L o e 2 A s, bk
PEECRI BRI (R 2 e B3, & AR ) st A &5
FAAFAE BLSL 22 ST I o A3 W BCLE AR RN B 35 A )
ZERRE, BAE RN LRI E 7] 22 ik
BB IR, BEWIFREE S AT X AT R H AT
ER, IXFFGHEMERRI B AL . A2 E AR AR
WEEHARR 225 3, U MRS AR B N
FI 22 0 I TR IR B2 BB A Joi 1 5 R R R A5G
AR A TR T 5

F 10 NJRN)R7. INRNR7 A EEZHEHREMRTIFERMNKEFEDN
Table 10  Variance analysis of major quantitative characters in NJ(RN)R7 and IN(RN)R7 populations in Nanjing and Jinan

AR SRR Kk Plant height K40 Nodes per plant 4% Branches HRUFEHL Viable pods
Source of variation ¥IirMs  FiiF WirMs  FF  HiMS Fli F i Ms FfiF
FE4K Population 594.95 3.19 42.65 6.67* 51.78 32.59* *  7079.29 46.22% *
3% Environment 45799.61 245.38* *  2088.17 326.69* * 1.62 1.02 2959.48 19.32% *
T4 X 31355 Population X environment 39.03 0.21 1.76 0.28 8.63 5.43* 172.86 1.13
%7 Error 186.65 6.39 1.59 153.16

AR S SRR ANEH IR Sterile pods R Seeds perplant LT 100 seeds weight  ZE7 ] Days to mature
Source of variation 177 MS Ff F ¥ MS Ff F 77 MS Ff{ F 77 MS Fii F
FEfK Population 47.84 6.21%* 24496.26 38.03* * 94.16 18.76* * 607.85 16.73* *
3% Environment 0.86 0.11 7306.48 11.34* * 266.18 53.02* * 2282343 628.30* *
T4 X 31355 Population X environment 7.19 0.93 164.39 0.26 17.44 3.47 180.17 4.96*

%7 Error 7.71 644.09

5.02 36.33
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