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Genetic Variation of the Protein Content and Correlation between
Protein Content and Main Agronomic Characters of Soybean

ZHANG Jin-wei ,HAN Fen-xia,SUN Jun-ming, YU Fu-kuan,MA Lei,
CHEN Ming-yang,ZHANG Jing-ying, YAN Shu-rong, YANG Hua
( The National Key Facility for Crop Gene Resources and Genetic Improvement/ Institute of Crop Sciences,
Chinese Academy of Agricultural Sciences , Beijing 100081)

Abstract: Backcrossing was an effective way to breeding high-protein soybean lines. In this study Zhonghuang
13 popularized in Yellow-Huai-Hai Valley with super synthetic characters was choose to be the recurrent parent of
four crosses. Zhonghuang 20 and Dongshan 69 which were lower significantly than recurrent parent and Chihuang-
dou-1 and Taixingniumaohuangyi which were higher significantly than recurrent parent on protein content were
screened from soybean mini core collection to be the donor parents. The RP,DP,F,,BC,F, and BC,F, of four cros-
ses were conducted to evaluate the genetic variation of protein content and correlation between protein content and
main agronomic characters. The results show that the level of recurrent parent and donor parent on protein content
would notably affected the performance of hybrid and backcross lines. The mean protein content and the ratio of
transgress individuals of hybrid and backcross lines were superior in the cross which recurrent parent and donor par-
ent were both rich in protein. The genetic variation of populations would decrease with backcrossing,in this study
variation coefficient of protein content in F, \BC,F, and BC,F, descended in turn. The mean protein content and vari-
ation coefficient of BC,F, were both closed to recurrent parent. The protein content of F, populations obedient to

normal distribution,the BC, F, populations of two crosses which donor parents were significantly higher than recur-
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rent parent obedient to skewed distribution,but it recovered normal distribution in BC,F,. F, was positively correla-

ted with donor parent significantly on main agronomic characters such as protein content, oil content, plant height,

height of 1st pod, No. of stem node, effective branch number, pod No. per plant, seed No. per plant, 100 seed

weight. BC,F, and BC,F, were positively correlated with donor parents significantly on protein content, oil content,

plant height,pod No. per plant,seed No. per plant,100 seed weight.

Key words: Soybean; Protein content; Genetic variation; Correlation
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M,
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Atk A4 9145 8 3 AN EE 3L 90 AR EI TR, F A
Bruker MPA IEZL5F i AT NI R KE FREH
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SAS G it ot AT H7 o

2 #R55H
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BXERABEARFYSERT. TR, EFR
BEOARSRM TEABEFIEORATEERE
A BT HRMEIR,

%1 FAEAHREERFHIEN Duncan’s ERES BB
Table 1 Duncan’s Multiple Range test for mean protein

content at different generations

oy

R ik | A4l Hel #H#E4NV
Generation Cross [ Cross II Cross Il Cross V
RP 45.36 Aa 45.36 Aa  45.36 Cc 45.36 Dd
pP 42.01 Cc  43.13 Cc  47.89 Aa 49.92 Aa
MPV 43.68 Bb 44.25 Bb 46.62 Bb 47. 64 Bb
F, 44.54 ABab 44.25 Bb 45.81 BCc 46.55 BCe
BC,F, 44.67 ABab 45.30ABa 46.49 Bb 46.44 CDc
BC,F, 45.37 Aa  45.62 Aa 45.99 BCbe 46. 06 CDcd

BFENEFH RS BER , KEFHI1%BEHE. TR
Value within rows followed by different small or capital letters are signifi-

cantly different at 5% or 1% level respectively. The same as below

2.1.2 FAEEAAEARSEBNER YNARR4
EHEAREHYSBHATHFESN SR BR,DP
BEARVFHEREINEARERBBE FEY
284.59" ;F,M BC,F, A A M ERBEE, FHER
Bk 6.42° f17.21°;BC,F,AE5HMEBELR,
MEHAEBEAR SR HFT Duncan's TR L EH
B.ER0%2, AR2AL,ERLF A6 181
WEAREHIEXBEER AT ANEE
EER AQGNINHAANBEETAS I E
BC.F,d A1 MIXKEBEEFER AAMMN
MEARSEXEELER 44 0MNVHEAR
SEBEBEERTHASIAMI;RHEREARSY
BEERTREERAMSEMRENSEERLRFMNT
RERE#Z 2ARAEXI1IANEARSE. &
BC,F,9 4 MM AREBEARESEXLEEER, X7
R FEAMEBENBERT . 28T 1 KEX,
2REZM2KERZ,BCF,BERKETREFEE
AR REER HEARFYSRSHRE
FEALRBEEXR(R) BT EHEELEA
REREMK EZRNXHRFEHEALTHHANHEA
BEEBBETREERA XEEFHNENARE S
MER, BAEMABRZRABREAR S &N,
MEBUBRRHEFDERAZERZ, UERM
AREEREARSE.

%2 FARAAEARFHEAN Duncan’s TR EEILY
Table 2 Duncan’s Multiple Range test for mean protein

content at different crosses

HAE ErETFHSE(%) Mean protein content
BCF, BC,F,

Cross DP F,

Cross] 42.01 Dd 44.54 Bbc 44.67 Bc 45.37 Aa

-

CrossI 43.13 Cc 44.25 Be 45.30 Bb  45.62 Aa

Crossll 47.89 Bb 45.81 ABab 46.49 Aa 45.99 Aa

CrosslV  49.92 Aa  46.55 Aa  46.44 Aa " 46.06 Aa

2.1.3 F,.BC,F,fiBC,F,BEAFEARIMBER
T 4414 A/7%F, . BC F, il BC,F,%E#&k+P
ERESEBIREZEAMMENO AR LI, &
R3Inm A4 NMNK F, BC,F,l BC,F,F ik
HHBREERNMOKABRERTHASIMI;
#H4E 1 #0HF, BCF, BC,F,# kR HFEL)
EHARKES, 450 MIVE BC,F,#kp B
Bk AAME W HIMEF F, .BC,F,, HAXIREALMR
SEREEREEERSRAMEZERBEESTEEE
FAMMEHAFESREAERANEARSBRETR
EIZEA, 7T LUF) H E k88 E R P EEAN &
A,

23 BOREBREIBROEEMELH

Table 3  Ratio of individuals superior to recurrent parent
on protein content
B RAEA KL (%)

4R Ratio of individuals superior to recurrent parent
Generation g 1 | 441 4am 48N

Cross 1 Cross [ Cross 1 CrossIV
F, 33.33 28.24 73.49 80. 00
BC,F, 40.26 48.31 79.75 78.18
BC,F, 54.44 67.03 65. 48 71.43

2.1.4 AEAHREARFEFHESRBEERBHL
B RAPIHHORAFHARBEARSENBREE
RSB, ATUEHA441IMINBCFLEEERESR
WERBERTHAANAN, RANEEARSRE
BEATEEEEZ 1 REARSENERER;
HE& T8 F, BCFAMBCF,EARSENTREAY
MERBEYBTTFAST. 44 N8 F, BC,F, M
BC,F,EHRSRNERZABFNTREEY®E T4
A, AHER—-4ARFRP  REARAITEER
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Table 4 Genetic parameters of protein content at
different generations
a4 AR EREE(%) THE(%) ZREX
Cross Generation  Variation range Mean (% )CV
wal RP 40.00 ~48.16 45.36+1.23  2.71
Cross] DP 38.24 ~44.75 42.01 +£1.36 3.24
F, 38.26~49.22 44.5411.93 4.35
BC,F, 40.09 ~47.70 44.67 +1.65 3.69
BC,F, 40.76 ~48.33 45.37 x1.51 3.33
A&l RP 40.00 ~48.16 45.36£1.23  2.71
Cross]l DP 37.16 ~45.87 43.13 £1.69 3.92
F, 40.67 ~47.82 44.25 +1.80 4.07
BC,F, 41.35~48.15 45.30+1.37 3.02
BC,F, 42.27 ~48.21 45.62 +1.25 2.73
HEN RP 40.00 ~48.16 45.36 +1.23 2.7
Cross[l DP 44.09 ~50.64 47.891.49 3.13
F, 42.31 ~48.31 45.81 +1.50 3.25
BC,F, 42.14 ~50.47 46.49 £1.47 3.16
BC,F, 42.34 ~49.10 45.99 +1.39 3.02
#HAAN RP 40.00 ~48.16 45.36 £1.23 2.71
CrosslV DP 46.30 ~52.57 49. 95 +1.90 3.80
F, 42.29 ~51.26 46.55+1.78 3.82
BC,F, 42.37 -51.60 46.44 +1.58 3.40
BC,F, 42.72 -50.85 46.06 +1.46 3.18

F,.BC,F, 1 BC,F, EAR & BHNER RBHK
W&, B F, .BC,F,¥J & F X%, BC.F. AR FE
|l %A, {B{KF F,.BC,F,, i8] F,f1 BC,F, 38"
. hAAEEFENEEESR,HBC,FAEERRE
FE(f, M FREEA,

2.2 EARSEBSTERZHRNEXESH
2.2.1 #XROZEREIERZRARUREH
#ikEixpAxXE #EgEs5HEREMHR#
REMHEXRBUEKRS, ARSTH, FLHNERR
FERBHWEER S REIE. EENVH B
VR EHRREBEMBEBNESSHEELEREE
EHX, AR SHEREAE R EFFEMER; HXZ
1.2 BC,F,MBC,F,HEAKRSR.EHTE &
BVERER AR ERES S AEERE
WMEBEFEMHE;F,MBCF,MEAKRNESHEEE
XREMRX,HE BC,F,HEKKNE SHtERERZ
BEEMX;BCF,HNAMNSBSHEEALAERE
ERMEX,BC,FL,NARIHESHEEEEREE
FEHX, tEEES5HEREZHAHERELABE
X MEESE FEXTHEMARSESEHER
ERZ2ASHEERHEXERE,BE2 MR
HARFN 5tk AR EHXE, RAERE
EEAERT X BPHEEFANTFEAR
SHBHER BNEFZHUERNEWNENE
EEHAABRKRESE FEXNTHEMERSENE
XAK BMBEEMERED , BRVTESHE K
E BREH—-BHR.

%5 #XROAXFRFERTEAFEURSHAKTANEAXRY

Table 5 Correlation coefficient between donor parents and different generations on main agromomic an quality traits

/Y- 3T AR BB E(g) EH&R -4=0d
%) FEWH BHRENR  SHBER BANE(g)

(em) (cm) No. of (%) ERB(%)
Gene- No. of Pod No. Seed No. 100 seed

Plant Height of Effective weight 0il Protein .
ration stem node per plant per plant weight

height 1st pod branch per plant content content
F, 0.4629*  0.2240"  0.3674"  0.1196°  0.3348"  0.2788"  0.0437  0.1531**  0.4335"  0.4702*
BC,F, 0.3801* 0. 0203 0. 0247 —-0.0508 0. 1647 0. 1508 ** 0. 1091 0.4719* 0. 5901 ** 0.4345"
BC,F, 0.2611" 0.0972 0. 0994 0. 0629 0. 1450 0.1821* 0.1328" 0.2814 " 0.3252* 0.1790 **

P M FHRRSPMI%BEKYE . TH

2.2.2 F-HRIEARSBEHMEREERD
Xt FEARSTESHMAKRZEROMIEAKL
F6, MF6 WM, XA F, BC,F,f1 BC,F,EH
BEERS5EANENERERBEZFAML, KA H
MEARSBRESHEKR . EXZWER. BRI AK

* and ** represent significance at 5% and 1% probability level, respectively. The same as below

XY BB BEERBEEEMX, SENEERS
ERHR, SEBNES R ERMEXFAKNED
RERESRFZEVHANORNESZRBEEMX, 5
BEHREREBFEMX;BCRL,EARNEARS R
SEKREREEMX;BCFLERNEARTR
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Table 6 Correlation coefficient between protein content and other agronomic characters

#HRBAK

217 4 EE. &g
EB(%) W (om) (om) FEWH Effecti BN RHRE RKREE(y) TRE(s) BEAR
em cm ective
Protein content No. of Pod No. Seed No. Seed weight 100 seed (%)
Plant height  Height of branch
at different stem node per plant per plant per plant weight 0il content
1st pod number
generation
Parents 0.3727 ** 0. 0405 0.2075* 0.3260 ** 0. 3837 ** 0.2280* -0.1136+ -0.2904* -0.9121"*
o
F, 0. 0606 0.0216 0.1517* 0. 0976 0.1429 = 0. 0691 0. 0865 0.2034* -0.7679*
BC,F, 0.1147 = -0.1052 0. 0632 0.0313 0. 0883 0. 0568 0. 0730 0. 1042 -0.7996 **
BC,F, 0.1017 ~0.0854 0.1912"" 0. 0847 0.2306 ** 0.1612** 0.2720" 0.3046* -0.5571*
3 ifip EEXFSH BREHKEEARS BRI
4
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