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Genetic Analysis of Floral Characters in Soybean

LIANG Hui-zhen, YU Yong-liang, YANG Hong-qi, DONG Wei,ZHANG Si-ju, LI Cai-yun,ZHANG Hai-yang

(Henan Sesame Research Center,Henan Academy of Agricultural Sciences,Zhengzhou 450002 , Henan, China)

Abstract: Nine floral characters of 90 soybean materials( including 32 cultivated, 19 semi-wild and 39 wild soybean ) were de-
termined. The broad-sense heritability and the genetic coefficient of variation were calculated. The results showed that the esti-
mated broad-sense heritability of all the floral characters were high,while the genetic coefficient of variation were relative low
except for stigma exertion length. The average length of all nine floral characters showed a tendency that cultivated soybean >
semi-wild soybean > wild soybean,while the coefficient of variation showed a tendency that wild soybean > cultivated soybean >
semi-wild soybean. The genetic coefficient of variation of the stigma length had little difference among wild soybean , semi-wild
soybean and cultivated soybeans,but the value was relatively higher,which suggests that this character has a good selective po-
tential. The genetic coefficient of variation value of styles length of wild soybean was higher than that of cultivated and semi-
wild soybean, suggesting that wild soybean has a wider range of variation. Soybean materials derived from different geographical

region could be organized into the same cluster, suggesting that geographical difference does not affect floral characters signifi-

cantly as evolutionary type.
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K (calyx lobe length, CLL) . #¢ ¥ | B ( petal
length , PeL.) | £ i #p & < (length of petal coming
out sepal , LPS)  fE4+ K J&F (styles length, Styl.) f+:3k
K& (stigma length, StiL) . 6+ + # 3k K BF ( pistil
length , Pil.) \4£ 8} EL4% (pollen grain diameter, PGD)
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Table 1 Name or source of materials
e SRR Aa=s SRR ha=s AR
No. Name or Source No. Name or Source No. Name or Source
| /§F5Z554 5 Hainan yaoheidou 31 1 01-75( %) You 01-75( Xia) 61 R4 10 Henan wild soybean 10
2 JEKZHMT Yanda yaoheidou 32 [ 1814590 Danbaimei 1814590 62 JAIEGEFAE T 11 Henan wild soybean 11
3 ¥4 Zhu meijin 33 %+ 2 Shengeai giyueban 63 JA[E§¥FA: T 12 Henan wild soybean 12
4 ¥3E 9197 Zhengjiao 9197 34 % FE TR Runan pingdingshi 64  JAIRGEFAE T 13 Henan wild soybean 3
5 ¥3Z 9103 Zhengjiao 9103 35 @M1 Mianchi yangbaipi 65 TP 14 Henan wild soybean 14
6  ¥B8917-0-5-0-2 Zheng 8917-0-5-0-2 36 Z8)Il/NAK T Luanchuan xiaobaidadou 66 JA[RGHFAE T 15 Henan wild soybean 15
7 EEZEFEA Meiguo jingginben 37 PR AT Jiyuan dabaidou 67 WG4 T 16 Henan wild soybean 16
8 I1 2 5 Zhudou No.2 38  Hi# kK Xinan dadou 68  JA[RGHFAE T 17 Henan wild soybean 17
9 J& D9402 Zhou D9402 39 FiHEEJR Nanzhao huangshulang 69 A EF4E T 18 Henan wild soybean 18
10 A 91(7)-1 Zhou 91(7)-1 40 PR ESETRF Shengiu pingdingshi 70 JAEFEF4E T 19 Henan wild soybean 19
11 #9027 Fu 9027 41 PrHELEFEE T Xinxian lvkedouzi 71 RGP T 20 Henan wild soybean 20
12 Ilfi 747 Lin 747 42 PRI Siping pingdingshigingdou 72 {4 T 21 Henan wild soybean 21
13 FASKE 5 5 Nannong caidou No. 5 43 &K% /N T Dongming xiaogingdou 73 WA T 22 Henan wild soybean 22
14 FHIMSETHT Fengxian sunlou zihuang 44  FFHE4LH T Nanzhao honghuangdou 74 JE§¥FA: T 23 Henan wild soybean 23
15 %5 19 Jindou 19 45 Z8)I|# 5. Luanchuan huaidou 75 {Eg¥FA:E 24 Henan wild soybean 24
16 RN9 46 FPHHE T Yiyang heidou 76 R EF4E T 25 Henan wild soybean 25
17 #5943 Jidou No.9 47 JHEIEE B T Tanghe caoheidou 77 JF§EF4E T 26 Henan wild soybean 26
18 #8340 You 8340 48 B KA Tangyin daziheidou 78  JAE§EFAE 57 27 Henan wild soybean 27
19 14 NKP4-ITI Zhongzuo NKP4-ITI 49 FEECREWEHF Lushi zhuyaogi 79 RGP T 28 Henan wild soybean 28
20 1fE 95-MY05 Zhongzuo 95-MY05 50 2% Z5M T Lankao yaoheidou 80  JA[FFMFA: T 29 Henan wild soybean 29
21 hfE 92-tiTB-69 Zhongzuo 92-tiTB-69 51 /N T Shengiu xiaoziheidou 81  JAFg%F4: T 30 Henan wild soybean 30
22 WiJi4 A% Zhewuming zizhai 52 JiRE¥F4: 5 1 Henan wild soybean 1 82  JA[R§HF4: T 31 Henan wild soybean 31
23 PI540554 53 JiRG¥FA: 5 2 Henan wild soybean 2 83  JA[RFMFAE T 32 Henan wild soybean 32
24 57 Lifeng 54 ¥4 & 3 Henan wild soybean 3 84  JAEGEFA: 7 33 Henan wild soybean 33
25 32413 Meng 413 55 ¥4 5 4 Henan wild soybean 4 85  JAFFEFA: T 34 Henan wild soybean 34
26 JH 97669 Zhou 97669 56 JAIEFEF4E &5 Henan wild soybean 5 86  JAIEFEF4: T 35 Henan wild soybean 35
27 J# 99661 Zhou 9961 57 JAIEG¥4: . 6 Henan wild soybean 6 87  JAIFF¥FA: . 36 Henan wild soybean 36
28 J# 0060-1-3 Zhou0060-1-3 58 JMRG¥FA: 5 7 Henan wild soybean 7 88  JA[FFMFA: T 37 Henan wild soybean 37
29 B Zhu B 59 JMRG¥F4: 5 8 Henan wild soybean 8 89  JA[FFMFA: T 38 Henan wild soybean 38
30 M044 60 ¥4 5 9 Henan wild soybean 9 90  JA[RGHFAE T 39 Henan wild soybean 39
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Table 2 Average, variations coefficient and broad-sense heritability of floral characters

RN I R REVC WL buidciigiy AR A2 P

Traits Average LR GVC FIR PVC BSH/% GA RGA
FEAY B 4% PGD 28.52 0.04 0.05 69.36 2.14 0.07
K Sel, 7.38 0.10 0.11 74.34 1.27 0.18
A SyL 3.66 0.18 0.20 60.32 0.61 0.17
TR FE CLL 3.72 0.17 0.20 70.37 1.07 0.29
TEMKE Pel. 7.43 0.07 0.08 78.54 0.96 0.13
HEHA1FZ LPS 0.15 4.68 4.96 70.99 1.09 7.27
TERE K StyL. 2.15 0.13 1.45 76.70 0.49 0.23
FEL KB Sl 1.71 0.18 0.20 80.16 0.57 0.33
HERE + FE 3k PIL 3.86 0.08 0.09 77.45 0.55 0. 14

VC = Variations coefficient; GVC = Genotype variation coefficient; PVC = Phenotype variation coefficient ; BSH = Broad-sense heritability ; GA = Genet-

ic advance ; RGA = Relative genetic advance
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Table 3 comparison analysis of variation coefficient of floral characters in different soybean type

PRI SEHME Average A5 S Z %4 Variation coefficient

Traits HAEKE C EEERES  BEKEW HHKE C PBPERT S WERE W
£k HAZ PGD 28.5 27.2 26.4 0.04 0.05 0.04
HF K Sell 7.25 6.48 4.56 0.11 0.12 0.15
AERKE SyL 3.65 3.04 2.11 0.12 0.10 0.13
VARl K CLL 3.60 3.44 2.44 0.19 0.17 0.21
AEIHC FE Pell 7.40 6.77 5.74 0.08 0.07 0.10
A4 EE LPS 0.15 0.28 1.19 3.94 2.28 0.35
K SyL 2.17 1.93 1.38 0.13 0.11 0.21
Sk K B Sl 1.67 1.53 1.63 0.20 0.20 0.17
AEAE + H:3k PIL 3.84 3.46 3.01 0.08 0.08 0.11

C = Cultivated soybean;S = Semi-wild soybean; W = Wild soybean
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Table 4 Phenotype, genotype andenvironment correlation coefficient of floral characters

R B S AE M B SR R B AR + HESR R JE DY
U/ ETE oy P SNITESRI S (N Y S TE i - P
AEIEA JEE S AR SRR A + AR S R
FIAERY A SAR 3 8 35 TE A G B R S
Sk AR JEE A 2 G O 5 AEATE IR AR S R R 8
SAERE + AL KRR B IEA G, BREH G
Pras e S B 2 RS B E A G R

(2N HREKE  AERE O WMRKE  RKE BRI ERRE HSKE JER + Rk B EE
Traits SelL SyL CLL PeL. LPS StyL. StiL, PiL PGD
HRKE 0.60**™ 0.8""* 0.58** -0.74* " 0.15 0.40* * 0.54** 0.25*
SeLL 0.62**%  0.87*" 0.60"* -0.73*" 0.15 0.42%* 0.56** 0.26*
AHERE 0.48 0.10 0.61** -0.22 0.55** -0.01 0.49** 0.27*
SyL 0.15 0.65" " -0.21 0.63** -0.02 0.54** 0.32*
VK B 0.74 -0.23 0.33** -0.78**  -0.16 0.50** 0.35** 13
CLL 0.34** -0.79** -0.20 0.54*" 0.37** .13
K 0.46 0.40 0.21 0.11 0.46** 0.33*" 0.75** 0.30*
PeL. 0.11 0.50** 0.34** 0.79** 0.32*
iz N -0.80 -0.27 -0.68 0.16 .19 -0.21 -0.04 -0.05
LPS 0.23 -0.23 -0.03 -0.05
WK E 0.19 0.037 0.19 0.11 014 —0.45** 0.45** .17
StyL ' ~0.45% 7 0.44%" 18
FESL KB 0.13 0.127 0.07 0.20 -0.02 -0.41 0.60** -0.02
StilL 0.60** -0.04
AEAE + H3k 0.30 0.147 0.24 0.29 -0.15 0.53 0.55 .13
PiL .12
ey HAE PGD 0.15 0.01 0.17 0.11 -0.09 0.10 0.13 0.22
P 1G rE 435I R B O R B GRS R BRI R AL " R R WA, T RN R ML W

P, G, rE represent phenotype, genotype and enviroment correlation coefficient respectively. *

significant difference, * * highly significant difference.
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Table 5 Features of main floral characters in 3 type by cluster analysis

5128 Part |

5 M2 Part 11 M2 Part 1T

Traits SEA41E Average A% i Range SEX{E Average 7% i Range SEH4{E Average A% i Range
2 PR JE Sel, 7.59 6.779.44 6.34 5.26-7.75 4.40 3.44-5.89
AHE K Syl 3.73 2.354.44 3.12 2.504.00 2.05 1.492.78
VAR B CLL 3.86 3.06-5.00 3.23 2.334.50 2.35 1.50-3. 64
TEIFK B Pel, 7.56 6.61-8.54 6.78 5.60-7.86 5.64 4.776.96
TEMRSME LPS -0.03 -1.220.87 0.44 -0.90-1.55 1.24 0.332.07
AR BE Syl 2.20 1.49-3.20 1.96 1.39-2.28 1.30 1.00-1.84
FESL A 32 St 1.72 1.01-2.16 1.54 1.01-2.01 1.63 1.132.00
AEHE + 413k PiL 3.92 3.264.27 3.50 2.93-3.99 2.94 2.54-3.58
1EH A% PGD 28.74 27.6-30.5 27.90 25.7-30.3 26.06 23.428.8
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and wild soybean

HPA: SRR RIS R ZBAEA IR 8%
AR S BN RN ) SCB AR TR, e
REZINTEENAEY N R B BIPE | 8 BT E
Phs A + AL R EOC R B S A MR I B, Horr
B RPEXHEAE + Ak A JEE Y BT RRA G SR R EEAY
AR S BB A SR AR R i ] 22 AN R
EEARXT T E AR UL, HAEARR R, HA
BERRIE T o AEAE R AL 2 S R RO W] 22 52 0
FERPHER PR E IO, R W] B A SR HAT H 92 1
ARG, MBI 0 22 5t AE SR PRI W/, BEAL LA
AR AES AR

S 3Lk

[1] Morrison M J, Voldrng H D, Cober E R. Physiological changes
from 58 years of genetic improvement of short -season soybean cul-
tivars in Canada[ J]. Agronomy Journal 1999 ,91 :685-689.

[2] Saratha K, Hume D J, Godfrey C. Genetic improvement in short
season soybeans: | . Dry matter accumulation, partitioning, and
leaf area duration[ J]. Crop science,2001,41:391-398.

[3] k2R, Hgus, kae S, 55 B SC L& T AE S IR Yt 1%
ML) WA 24R 1994 ,6 (4) :222-225. (Shen S Q, Yan
J Q,Zhang N Y, et al. Genetic salsas for some floral character in
hybridization between indicia and japonica rice[ J]. Acta Agricul-
turae Zhejiangensis, 1994 ,6(4) .222-225.)

(4] mhe, 53, WIrhosr, S5 RAERIEESE DH BEA LSR5 1%
3Bl )] O ) 2 05T, 2003, 21 (6) : 459463, (Yu T,
Zhang L,Hu Z L, et al. Genetic analysis of floral characters in a
DH population derived from an indica/japonica cross of rice[ J].
Journal of Wuhan Botanical Research,2003,21(6) :459463. )

[5] BR&AF, B BRSPS, T AL UK I 3 18 de Mk 57
PRI T[] b E R EY 2 41, 1998,20(2) :31-
32. (Zhang D Q,Zhao J Y,Chen M L, et al. Correlation analysis in
flower morphology and yield composition in single low and double
low rapeseed[ J]. Chinese Journal of Oil Crop Sciences,1998,20
(2):31-32.)

[6] K&, BRAME, B R, 4. SGAEAEAOIR I IR S IR s 1L
i T]. R RR2,2010,43 (14) :2953-2961. ( Zhang F,
Chen F D,Fang W M, et al. Heterosis and mixed genetic analysis
of inflorescence traits of chrysanthemum/[ J]. Scientia Agricultura
Sinica,2010,43(14) :2953-2961. )

(7] BRAEME, & P46, SRYEW]. NGAERS A THEIRAE FL AR
[J]. 22 H%,2003,30(2) :175-182. (Chen F D, Jiang J F,
Guo W M. Heredity of several flower characters in dendranthema
grandiflora with small inflorescences[ J]. Acta Horticulturae Sini-
ca,2003,30(2) :175-182.)

[8] Ghimiray T S, Sarkar I, Roy A. Variability studies in chrysanthe-
mum grown over two environments[ J]. Research on Crops,2005,

6(3):514-516.
(TF#% 706 W)



706 x =5 B

534

1o A R R R, 2 BB 2 B E A B
B o P ATETT REHT i Bl 26 7 I, ATl aod i 60k o
FR A e R [ 42 08 7 LB AR A it ol oy T b v )
S AL AR, R 81, T% , R BIAEF R R i bk
o A B RE A R RS A AR A ALY

S 3Lk

(1] HERB002E, B ISR, 45 A )R 58 i X 3R 4317
[J]. P E 2238 42 ,2006,22 (4) :163. (Tian B M, Yang G S,
Cao G Q,et al. The performent of lodging and root cause for lodg-
ing resistance in crops[ J]. Chinese Agricultural Science Bulletin,
2006,22(4) :163.)

[2] EBEW]. RGERBER GRS EHERT]. KGR, 2009
(1):7. (Wang S M. The problem of soybean lodging should be
paid attention[ J]. Soybean Science & Technology,2009(1) :7. )

[3]  JA%, BB, skbedn, 55, Kb B R B PF o Jr ik F o
[J]. K& RF2£,2007,26 (4) :484-489. (Zhou R, Wang X Z,
Zhang X ], et al. Evaluation method of lodging resistance in soy-
bean germplasm|[ J]. Soybean Science,2007,26(4) :484-489. )

(4] BIATZh, BAN, EHOG, 55, KBRS RAR M IRAN = 5 19 %
[J]. RER£,1993,12(1) :81-85. ( Xie F T,Dong Z, Wang X
G, et al. Effect of lodging on soybean yield formation[ J]. Soybean
Science,1993,12(1) :81-85. )

(5] JH%, Wse , v 2 Ao 55, R Ao (B R 14 ) 2 B AR G Ak
AR )] KGR ,2007,26(1) :4144. (Zhou R, Tu G
Y,Sha A H, et al. Analysis of lodging and some related agronomic
characters in soybean germplasm[ J]. Soybean Science,2007,26
(1).4144.)

(6] WImyh, Bl , sk B0H % RS A3 5 AR AR EMR 54
MR IC R [J]. KEARF,2009,28(5) :795-800. (Xie F T,
Cao H C,Zhang H ], et al. Relationship between lodging and agro-

nomic traits of soybean progenies from distant pedigree[ J]. Soy-

(8]

(9]

[10]

(1]

[12]

[13]

bean Science,2009,28(5) :795-800. )

JEI%E, TR BRI, 25 L ABIR M B AR SCHER Y QTL 43
HrlT]. V¥ 4 ,2009,35 (1) :57-65. (Zhou R, Wang X Z,
Chen H F,et al. QTL analysis of lodging and related traits in soy-
bean[ J]. Acta Agronomic Sinica,2009,35(1) :57-65.)

B AP, P 2, MR, A R AR T A A 4 B
QTL 437 [ J]. VE¥y 244 ,2008 ,34 (4) :605-611. (Huang Z W,
Zhao T J,Yu D Y, et al. Lodging resistance indices and related
QTLs in soybean [ J ]. Acta Agronomic Sinica, 2008, 34 (4)
605-611. )

IR ITY IR NS Uil 8 [ By YIRS €7 A AR = 4
T FRE Al A, 2006. (Qiu L J, Chang R Z. Descriptors
and data standard for soybean ( Glycine spp. ) [ M]. Beijing: China
Agriculture Press,2006. )

E5 AR, TR A AN DU RIMER A PR 2O A 2 R A
FAIH[T]. PG 4R, 1998 ,18(4) :514-520. (Wang Y, Li
S S,Qi Z J,et al. Gene effects and heterosis of lodging resistance
traits in wheat [ J ]. Acta Botanica Boreali-occidentalia Sinica,
1998,18(4)514-520. )

WO, -7 AR , 45 ANE SRR RS 12 S 5 25 AT
FRERARSC AT [T ]. /EY 2742, 2011,37 (3 ) 452458, (Yao J
B,Zhang P P,Ren L ], et al. Inheritance of lodging resistance in-
dex and its correlations with culm traits in wheat[ J]. Acta Agro-
nomica Sinica,2001,37(3) :452-458.)

Mavi G S,Nanda G S,Sohu V S, et al. Gene action and combining
ability estimates for lodging resistance in bread wheat ( Triticum
aestivum L. ) [ J]. Crop Improvement,2003,30;58-64.

GERRE , BT, TUGAC, 55 HED TR x B4R T AR RN K 25
FEHUEI AR O S ms i [ T] . A g el K2 22 4, 2000, 29
(1):12-17. (Liang K J, Wang X R, Zhang Q Q, et al. Effect of
genotype X environment interaction on heterosis for lodging resist-
ance of the culm in rice[ J . Journal of Fujian Agricultural Univer-

sity ,2000,29(1) :12-17.)

(k3% 702 W)

[9] Pal P,George S V. Genelic variability and correlation studies in
chrysanthemum[ J ] . Horticultural Journal ,2002,15(2) ;75-81.

[10] Sirohi P S,Behera T K. Genetic variability in chrysanthemum|[ J].
Journal of Ornamental Horticulture ( New Series) ,2000,3 (1) :
34-36.

[11] 5R7%, B R, Mok, 4. 35 AE MR RS & 1 Hr (0] 1l
2.%41,2010,37(4) :589-596. ( Zhang F,Fang W M,Chen F D,
et al. Combining ability analysis on ornamental characters of chrys-
anthemum [ J ]. Acta Horticulturae Sinica, 2010, 37 (4 )
589-596. )

[12] BEB FIR. KEHRIMNE AR L HB A T]. K2
Bl ,2005,24 (4) :256-259. (Liang H Z,Li W D. Exserted stig-
ma of twin stylus and its genetic basis of heterogeneity in soybean
[J]. Soybean Science,2005,24(4) :256-259. )

[13] #gile, REE, 2 UK, 5. REAR S EIERERIPTIR
[J]. KGR}2%,2007,26(3) :322-326. (Cao Y N, Liang H Z,Li
W D, et al. correlation analysis between yield component and floral

characters in soybean [ J ]. Soybean Science, 2007, 26 (3):

[14]

[15]

[16]

[17]

(18]

322-326. )

R R 2B A AN A R GRS ER 1 35t 15 BARSCETE
[D]. 47 : PG A MR K% ,2007. (Cao Y N. Research on
genetic and correlation in cultivated , semi-cultivated and wild soy-
bean[ D ]. Yangling: Northwest Agriculture and Forestry Universi-
ty,2007. )

FEJA S M. ST B SO DPS Ba sk R ST [ M.
dt5t Rkt Bkt , 2002 :4349. (Tang Q Y, Feng M G. DPS’ da-
ta processing system for practical statistics[ M ]. Beijing; Science
Press, 2002 :4349. )

Virmani S S, Athwal D S. Genetic variability in floral characters in-
fluencing out crossing in Oryza sativa L. [ J]. Crop Science,1973,
13.:66-67.

Hyde H A, Adams K F. An atlas of air borne pollen grains[ M].
Oxford ; Macmillan , 1958 :56-57 ,74-75.

Bahadur B,Laxmi S B,Swamy N R. Pollen morphology and hetero-
styly. A systematic and critical account[ J]. Advances in Pollen-

Spore Research,1984,7 .45-78.



