TLHARM 224 ( Jiangsu J.of Agr.Sci.) ,2022,38(3) :597-604
http: //jsnyxb.jaas.ac.cn 597

B, A, WEA A A A R GO R RS B R A BRI [ ] TSRO A4, 2022, 38(3) :597-604.
doi ;:10.3969/j.issn. 1000-4440.2022.03.003

BEEMRRBEFARESEFRmMmRERNSHEES

RO, G, WA, B4, BiAM, EN4E, IR, EXFE
CITHRHTH X A REBF 50T, T35 RIil 226541)

FEE . R TR B IR R R IR TR 0 2 R MR AT AN, Sy vl A T B B IR A R B R R
S XF 55 DA GFTEIRN 6 MRPRLR R MCR AN 6 A8 TR M TR AT AR SC M AT L TR AT MR IS 4y
Mo G5RTIR KPR R MRS 5 R EUCN2.44% ~ 32. 94% , it f% ZZREPEFS HR 1.861 ~ 2. 0463 5 F7 il T MR AR 57 R AL
H3.91% ~44. 22% , i5tfE ZAE VAR RO 1. 174 ~2. 038, FHOCHES BT A R F W APRLE 35 5l BTPRIR 5 R B IR 22 (Rl 47
P I A B N el R VA VA B K T T s B T 1 125 O3, o= R A S ARG A B R R Y T ot
R A RG4S BT BTN 78, 152% , Horp 5B 1 A B AR R R R R
FERLFES RLYE B R BT R SF IR DR B8 2 s B R S L B T R L 5 3 U R RTEM
A EYOE 5 4 ERO R R S BB QS e, @RS 5SS MEEES N S A
5 T BRI & i PRI & i AREF 2 & A hobibhRL ;28 T 288 = B (A B 2 /2 S B i & 2 i b
PRSFATRL ;28 T8 R e 50 7 B S ORI ) 5 28 IV 2SS = V8 b & i s ML A 4 5 i (R T & e ok
SERERL 2B V2B AR A & A /NREAE R

EEE. BE,; MR, RBRMR, ASEHEOT, R RO

FESES: S529 XHRFRIRAD: A TEHE:  1000-4440(2022)03-0597-08

Diversity analysis on seed phenotypic and nutrient quality traits in faba
bean germplasm resources

7ZHAO Na, MIAO Ya-mei, YAO Meng-nan, XUE Dong, GU Chun-yan, WANG Kai-hua, WANG Yong-
giang, WANG Xue-jun
(Jiangsu Yanjiang Institute of Agricultural Sciences, Nantong 226541, China)

Abstract: Genetic diversities of seed phenotypic traits and nutrient quality-related traits of faba bean germplasm re-
sources were evaluated to provide reference for the innovation of faba bean germplasm resources and quality breeding in Chi-
na. Correlation analysis, principal component analysis and cluster analysis of six seed phenotypic traits and six nutrient
quality-related traits of 55 faba bean germplasm resources were conducted. The results demonstrated that, the variable coef-
ficients of seed phenotypic traits were 2.44%—32.94% , and the genetic diversity indices were 1.861-2.046. The variable
coefficients of nutrient quality-related traits were 3.91%-44.22% , and the genetic diversity indices were 1.174-2.038. Re-

sults of correlation analysis showed that, relevance was

S B #1:2021-10-24 observed between seed nutrient quality-related phenotypic

ESTA . HFEHT AR #IET H (CARS-08-210) ; T traits and phenotypic traits. Seed protein content was in
BRI = AR 2 T H g TR R E significant positive correlation with seed width, seed per-

(MS22020032) imeter and seed surface area, while starch content was in
EER N WB(1986-) %, INARAE N Wi, BB oT I, 2% extremely significant negative correlation with seed length,
MNFEZRBEF R, (E-mail) zhaona5670@ 163.com seed width, seed perimeter, seed surface area and hun-

BIAEE : L4, (E-mail) wangxj4002@ sina.com dred-grain weight. Cumulative contribution rate of the front
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four main components was 78.152%. The first principal component was mainly determined by traits such as seed surface ar-

ea, seed length, seed perimeter, seed width and hundred-seed weight. The second principal component was mainly deter-

mined by length-width ratio and tannin content of seed. The third principal component was mainly determined by starch con-

tent and crude fibre content. The fourth principal component was mainly determined by fat content and protein content. 55

faba bean resources were divided into five groups by cluster analysis. Among them, group I belonged to moderate-sized

materials with low contents of starch, fat and crude fibre. Group I belonged to excellent large-sized materials with high

contents of protein and fat. Group Il belonged to special large-sized materials with high tannin content. Group IV belonged

to excellent middle-sized materials with high contents of starch and crude fibre, but with low content of tannin. Group V

belonged to small-sized materials with low moisture content.
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Table 2 Variational and genetic diversity analysis on seed phenotypic traits in tested materials

PR RRME R/ ME FHE brif 22 e 2 E2IN SR B( %) LSRR R
AL (mm) 31.53 15.61 24.96 4.30 15.92 FIAN 17.24 1.992
KLHE (mm) 21.87 11.04 17.87 2.95 10.83 A 16.52 1.921
FPRLKC 5 L 1.48 1.34 1.40 0.03 0.14 FPRLC S L 2.44 1.861
FFRLE A (mm) 90.93 44.93 72.89 12.49 46.01 R AR 17.13 1.923
FRLZR E A (mm? ) 537.10 137.85 366.98 112.22 399.24 A 2 1 A 30.58 2.046
HAHE(g) 249.08 57.67 166.75 54.94 191.40 HORL T 32.94 1.861
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Table 3 Variational and genetic diversity analysis on seed nutrient quality traits in tested materials

EXN RRME f/MAE FHIE b2 V&S LGN TS FRE(%) 8k 2R
KGR (%) 13.33 10.36 12.05 0.47 2.97 KAy 3.91 1.816
BB (%) 30.60 23.00 27.38 1.77 7.60 EHES = 6.47 2.038
TR AR (%) 43.70 36.00 40.05 2.04 7.70 TEH 5.09 1.969
BRI & (%) 1.20 0.90 1.02 0.08 0.30 Ry £ 7.92 1.174
AL S (%) 8.72 1.00 4.97 2.16 7.72 HHLF 4 5 i 43.54 1.988
TSR (%) 0.89 0.09 0.44 0.20 0.80 Ly 44.22 2.006
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Table 4 Analysis on correlation between seed phenotypic traits and nutrient quality traits

Koy EAK WM L]

HLET 4

T Kk i kAL KL

HEAR &R AR AR AR AR AR B g i ORCRETR
BHBE & 0.194 1.000

TEH -0.185  -0.469™  1.000

J 17 5 0.017 0.015 0.024 1.000

A4 5 0.136  -0.093 0.352* -0.059 1.000

BT 0.025  -0.051 0.061 0.061  -0.118 1.000

Hi 0.144 0256 -0.380™ -0.019 -0.217 0.153 1.000

LG 0.184 0.286* -0.383" -0.003  -0.195 0.125 0.989*  1.000

FPRL B8 L -0.235 -0.111  -0.133  -0.082 -0.268* 0.216 0.252 0.111 1.000

PR K 0.154 0267 -0.382* -0.017 -0.210  0.142  0.998* 0.995* 0.203 1.000

Kz T X 0.157 0.284* -0.394™ -0.009 -0.202 0.161 0.997*  0.990**  0.219 0.997 ** 1.000
TR 0.160 0257 -0.363** 0.026 -0.244  0.176 0982 0.982* 0.179 0.983 ** 0.985

= 4y BB RAE 0.05 A1 0.01 /K A,
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Table 5 Principal component analysis on seed phenotypic traits and

nutrient quality traits in tested materials

Tt H BB 2 BT 3 BT 4 Uy
hi 0.985 0.056 0.116 -0.087
b oA 0.979 -0.047 0.150 -0.064
FPRLIC 58 L 0.237 0.696 -0.289 -0.091
Fbi A K 0.985 0.021 0.126 -0.082
FFRLZR H AR 0.987 0.023 0.120 -0.069
[EpoAsis:s 0.977 0.034 0.148 -0.026
Koy 0.193 -0.619 0.167 0.115
BRIy 0.360 -0.519 -0.374 0.346
TEM i -0.499 0.262 0.689 -0.073
i -0.028 0.066 0.472 0.778
HLAF 45 5 -0.297 -0.375 0.525 -0.462
Wi 0.177 0.437 0.197 0.261
FHIEE 5.421 1.549 1.352 1.056

1 A BB 2 B 3 AT B 4 R 1Y SRR A
45.178% 12.908% 11.266% .8.800% , Rt STlk 24351 4y 45.178% .
58.086% .69.352% .78.152%
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Fig.1 Cluster result of seed phenotypic traits and nutrient

quality traits in tested materials
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BT 20. 00% , A8 S % B 5 ey, L BT 46 A 1 AR
SRBINT 10.00%, BT IEN & wAh, 45 5 R
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Table 6 Average of the nutrient quality traits in five faba bean groups
Koy HEAR ER BelG Mg e Bk g5 ok FPRL FPRL AL
pS i G G Gl R g o - o e Ak R Jo
%) (o) (%) (0 (m) (e o ) RERL ey ()
I 11.96 27.29 38.71 0.99 3.10 0.45 25.61 18.44 1.40 75.01 381.97 177.21
I 12.36 29.11 39.44 1.05 5.74 0.42 27.78 20.10 1.38 81.49 446.71 205.66
i} 11.92 26.91 39.79 1.01 4.11 0.62 30.07 20.53 1.47 86.52 494.14 224.36
Y 12.05 25.74 42.54 1.04 6.84 0.36 22.43 16.38 1.38 65.95 296.88 134.15
\Y 11.83 26.88 41.08 1.01 5.88 0.42 17.97 12.81 1.41 52.09 187.50 75.46
RT ST BELHZERNERRY
Table 7 Variation of the traits in five faba bean groups
R (%)
Kk mOR mB RN MR RT o L. BE O HE REER AR
i Gy Ry Ry s i S S A AN § S [ ikt
I 3.17 5.34 3.91 6.84 50.52 48.29 9.52 8.97 1.94 9.43 17.20 16.34
I 3.18 4.68 4.81 4.94 29.27 40.86 6.05 5.44 1.25 5.61 10.96 12.12
m 3.70 2.98 4.26 6.80 50.25 20.63 4.28 4.15 0.47 4.35 7.85 8.22
\Y 2.55 6.07 2.18 9.71 13.58 52.51 8.27 8.60 1.53 8.21 15.99 22.21
\Y 5.91 5.96 3.76 11.54 37.01 47.24 12.26 11.90 1.47 12.55 24.72 23.03
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