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Effect of Sample Sizes and Isolation Methods on Genetic Integrity
of Faba Bean( Vicia faba L.) Germplasm
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Abstract: The genetic integrity of nine faba bean landraces and their regeneration groups were studied to inves—
tigate the effects of sample sizes and isolation methods on the regeneration of faba bean ( Vicia faba L.) using AFLP
markers. Seeds stored in the national genebank were used as control. The results showed that: compared with those
of the control group the number of polymorphic loci percentage of polymorphic loci effective number of alleles per
locus Shannon index and genetic diversity index decreased in 50 and 20 plants groups but the decline was greater
in 20 plants group. Genetic similarity analysis and UPGMA cluster results showed that the genetic similarity be—
tween control and 50 plants group was higher than that between control and 20 plants group. Cages isolation can re—
duce pollen contamination but their genetic integrity was lower than that of the open pollination groups.
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1
R Table 1 Faba bean germplasm populations used in the study
AFLP .
N N DNA Population  Plants
" No.  Accession No. Variety ~ Origin o e
1 H0001182 50 47
0 Treuren 1 20 19
2 H0003911 50 40
8 20 15
AFLP SSR 3 H0001463 50 39
AFLP 20 16
o 4 H0002550 50 41
20%~40% '° AFLP 20 13
5 H0001605 50 50
o 4400 20 15
20-DP 12
20 . 6 H0000174 50 36
AFLP 20 20
20-DP 8
7 HO002544 50 44
20 10
° 20-DP 6
1 8 H0000148 50 25
20 10
L1 9 HO000147 50 44
9 ( Vicia faba L.) ( 1) 0 9
2008 ° 50: 50 £ 20: 20
50 20 ;20-DP: 20
° 50: 50 plants group in open—pollination; 20: 20 plants group in open—pol—
1. lination; 20-DP: 20 plants group in cages
. . 3 DNA 1% Agarose DNA o
0.1 xTE  DNA ( 100ng/ 1)
20 4% .
4C . 1.3 AFLP
( ) (CK) . AFLP Zong " o
1.2 DNA 64 EcoRI/Msel
70 8 AFLP o 8
2,
o 1.4
o 16h 25C; 8h 1
20°C 80% 0 9 10bp ladder marker
60 . GenAlEx 6. 41 " 30
DNA ( ) . POPGENE
DNA Uv-4802 ver. 1.32 .
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(P) . (Ae) . 1.
(H) () ? 2 8 EcoR I/Mse 1
SPSS (118.0) Table 2 Level of polymorphism revealed by the eight EcoR
I/Mse 1 primer pairs
( one-way ANOVA) . ()
(4
MEGA Nei’s ) ) No. of polymorphic Percentage of
( UPGM A) “WinBoot” Primer pairs No. of bands bands polymorphic bands
( boot—
. AGG/CAA 23 13 56.52
strap analysis) o
AGG/CTA 22 18 81.82
2 AGG/CTC 19 16 84.21
2.1 ACG/CTA 25 22 88. 00
8 AFLP 30 AGC/CTA 29 22 75. 82
192 AGC/CTT 28 21 75.00
19 ~29 24( 2) R ACT/CTC 24 20 83.33
AGC/CTA 50 AAG/CAG 22 11 50. 00
Marker:pBR322DNA/Msp |
——— (bp)
0
=44
E iﬂ
EM
—88
64
1 AGC/CTA 50
Fig. 1 Electrophoretic patterns of AFLP with primer combinations AGC/CTA in population Xiaolicandou
2.2 R
2.2.1 20 50
50 N o
20 ; 50 20
o o \50 \20
o o 9
2.2.2 9 50 .20
3 50 .20 20
N o 20 (P: 0.042 0.049)

50 o

(P:0.059 ~0.877) .
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3

Table 3 Genetic structure of the tested faba bean germplasm population

Variety Population K P Ae ! H
CK 49 25.52 1.1774 £0. 0243 0. 1455 +0. 0187 0.0995 +0. 0131
50 45 23.44 1.1643 +£0. 0235 0. 1350 0. 0183 0.0924 +0. 0127
20 44 22.92 1. 1500 £0. 0224 0.1254 +0.0176 0.0853 +0.0122
CK 58 30. 21 1.2062 +0. 0257 0.1678 0. 0197 0. 1150 £0. 0138
50 55 28. 65 1.2082 +£0. 0263 0. 1660 +0.0199 0.1145 +0. 0140
20 53 27. 60 1.1967 +£0. 0253 0. 1599 +0.0195 0. 1098 +0. 0136
CK 58 30. 21 1. 1887 £0. 0242 0.1597 +0.0189 0.1078 +0.0132
50 58 30.21 1. 1739 £0. 0223 0.1553 +£0.0182 0.1032 +0.0125
20 57 29. 69 1. 1915 +£0. 0239 0.1624 +0.0192 0.1102 +0.0133
CK 48 25.00 1. 1722 £0. 0236 0. 1435 +0. 0185 0.0978 +0.0129
50 41 21.35 1. 1329 +0. 0209 0.1139 +0.0168 0.0769 +0.0116
20 41 21.35 1. 1293 +0. 0200 0.1145 +0.0165 0.0765 +0.0113
CK 64 33.33 1. 1900 +0. 0235 0.1672 0. 0187 0.1113 +£0.0129
50 58 30. 21 1. 1835 £0. 0240 0. 1555 +0.0187 0. 1046 +0. 0130
20 56 29.17 1. 1638 +0. 0219 0. 1462 +0.0179 0.0971 +0.0123
20-DP 54 28.13 1. 1509 £0. 0210 0.1368 +0.0173 0.0903 +£0.0118
CK 60 31.25 1.2118 +0. 0259 0.1732 0. 0199 0.1185 +0.0139
50 55 28. 65 1. 1859 +0. 0239 0. 1577 0. 0189 0.1068 +0. 0131
20 49 25.52 1. 1764 +0. 0237 0.1474 0. 0187 0. 1005 +0. 0130
20-DP 49 25.52 1. 1660 0. 0232 0.1399 +0.0182 0. 0948 +0.0126
CK 59 30.73 1.2061 +0. 0253 0. 1705 +0. 0197 0.1164 +0.0137
50 50 26. 04 1. 1641 £0. 0227 0.1391 +0.0182 0.0943 0. 0126
20 48 25.00 1.1745 +0. 0235 0.1448 +0.0188 0.0993 +0. 0130
20-DP 48 25.00 1. 1677 £0. 0230 0.1410 +0.0184 0. 0961 +0.0127
CK 58 30.21 1.2131 £0. 0256 0. 1750 +0. 0200 0. 1200 +0.0139
50 54 29.17 1. 1951 £0. 0244 0.1648 +0.0192 0.1118 +0.0133
20 50 28.13 1. 2064 +0. 0260 0.1661 +£0.0198 0.1144 +0.0139
CK 51 26.56 1. 1878 £0. 0248 0. 1527 0. 0192 0.1049 +0.0134
50 50 26. 04 1. 1845 £0.0248 0. 1489 +0.0191 0.1025 +0.0134
20 49 25.52 1. 1900 +0. 0257 0. 1488 0. 0194 0.1035 +0.0137
K: D P i Ae: S T H:

K: No. of polymorphic loci; P: percentage of polymorphic loci; Ae: effective No. of alleles per locus; I: Shannon’s information index; H: index of ge—

netic diversity

2.2.3 4 50 0.9914 20
20 o 0.9714. 20 50
50 o
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Table 4 Genetic similarity coefficient between the regenerated and the original population
Original Populations
Regenerated
populations
50 0.9834 0. 9894 0.9730 0. 9809 0.9914 0. 9850 0.9752 0.9781 0. 9830
20 0.9819 0. 9858 0.9714 0. 9800 0.9818 0.9810 0.9759 0.9762 0.9757
20-Dp - - - - 0.9817 0. 9801 0.9774 - -
2.2.4 UPGMA 5 .
( 2) 30 9
Table 5 AMOVA for Vicia Faba among variety popula—
tion and individual
o 50
20 (%)
Variance Proportion
20 50 Source df SS P
components of variation
° ° AV 9 13797.856 8.597 53
100 —— MFHECK AP 23 1041. 183 0.739 5
— = 47441 xgr 50
()0, 5520
L e e 1605  10456. 681 6. 831 42
#4-7Hi20-DP AI/WP
XSED 1100 :ﬁ/]\*u fhCK
: _7<J 77{‘ ﬂﬁ:{:*:;gl:gg AV: Among Varieties; AP: Among Populations; AI/WP: Among Indi-
‘ L 10— #ECK viduals/ Within Populations
’ g gl .50
15.20
— 100 | ”’**}ﬁ 5.CK 2.4
s ML S I— HRE&EES0
| | 0T W &20
\ 100 | — PP E.CK
————  198_ EZRALES0 o
; - l"i"ll'/"()
| LI oy WE4CK
Bl L— WJE2450
; — WEA20
L 100 = \*\'/j_(gg T.CK
TaEa RS {100 /BB .50 N
\ 77 1 MR 520
L/NKi % 5.20-DP ( 3),
‘1 100 l--;igcx
TR T~ £ 94¥50
Aw44 EREE ) 20
‘ 00 — H#=ECK R
AR 10QL fng\'}W
=520 N
. ﬁf,\ 7.20-DP (
Sk} aalys — 0.9818: 0.9817.0.9810: 0. 9801 .
0.05 0.04 0.03 0.02 () ()l () 0.9759: 0. 9774 4 MeD 19
2 UPGMA . :0. ) ( ) o cDermott

Fig.2 UPGMA dendrogram of the tested Vicia Faba N, = 0.5 (1 -Gst) /Gst
germplasm population. N., 0. 6067
0. 5927
Integers above the line are bootstrap values >50% from
a maximum parsimony analysis .
2.3
AMOVA( Analysis of molecular variance) 3
0 3.1
3 N
o 5
(53%) (5%) o . N
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27 28 .
24 200 o Crossa
29
o 19% ~52% * .
2 ~4 10
89 ~ 100 o
o Marshall % 50 ~ 100 .
95% ( 0.05) .
Breese °
25 ~50 o
( ICARDA) .
3.3
150 20 ~30 T
50 20
. 50 )
20 50
20 o Ham-
S0 20 ilon 100
° 0.05 0. 00035
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