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Genetic Relationship Analysis among 89 Banana Ger mplasms Based
on SRAP Molecular Markers
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Abstract: Banana classification is a difficult problem, using morphological features to classify is unable to meet the
needs. Molecular marker technology has been gradually applied to population identification and classification, genetic
relationship analysis and genetic diversity research of banana varieties (lines). In this paper, SRAP molecular marker
technology was used to analyze the genetic relationship of 89 banana germplasm resources. Using 10 pairs of positive
and negative primers to form 100 pairs of primer combinations, and 13 pairs of SRAP primers with easy identification,
clear band type and high polymorphism were screened out. 170 identifiable bands were amplified by the 13 pairs of
primers, with an average of 13.08 bands per pair of primers, of which 140 bands showed polymorphism, with a poly-
morphism ratio of 79.00%. The similarity coefficient of 89 banana germplasm resources varied from 0.241 to 1.000, and
the genetic diversity was very rich. The similarity coefficient of the same type of wild banana from the same place or
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different places was high. When the similarity coefficient was 0.49, the 89 banana resources could be divided into six
groups. The first major category were AAA group Xiangyajiao, AA group Gongjiao, AAB group Longyajiao and AA
group wild banana (AAA, AA, AAB). The second major category were ABB group Fenjiao, ABB group Fendajiao and
BB group wild banana (ABB, BB). The third major category were Dajiao and a banana wild relative Musa itinerans. M
coccinea, Musella lasiocarpa, Heliconia belonged respectively to the fourth, fifth and sixth category. The results are
basically consistent with the current classical classification conclusion. Only some banana germplasm have different
classification status, indicating that it is feasible to use SRAP markers to classify banana germplasm resources. At the
same time, the cultivated Xiangya banana, Gongya banana and Longya banana have the same ancestry, and are close to
the wild banana of AA genotype, while the wild banana of BB genotype is close to the pink banana, the pink banana and
the wild banana of BB genotype, and the banana germplasm resources of different genomes are gathered together, which
showing that the origin of banana germplasm resources affects the genetic relationship of offspring, and a single classi-
fication method cannot completely distinguish the banana germplasm resources. In addition, the genetic relationship
between plantain and plantain is relatively close, but it is impossible to distinguish whether plantain contains A and B

genomes, so the genotype and genetic background of plantain need further study.

Keywords: banana; SRAP; cluster analysis; genetic relationship

DOI: 10.3969/5.issn.1000-2561.2024.04.006

AL H A b= R A5 5 i K KR
Z—, WREHAE | PG X B WL TR A
ey, FEREEN, SRET, WEN
B, GAANNTEE, HEERRIESE, Wi
IATHR S S8, RERFENE b —,
HAEFFMF BT, [FaEA KA S
S, HATE AR A SR A T
TURE MY AERICEE , X b g R IR AR f R0 ( Musa
acuminata Colla, A JEHF 4 ) FIK A ( Musa
balbisiana Colla, B F:[H 4] ) iXx 2 ANEFA: AP &
sk, Ye AR S AR . S ()
PO, hToRIE . M, FMTRENE,
ST () o A SRR IR A IR MG TS AT 2 . B fE—
HIFH SIMMONDSP! 4 4325 75 3 K R il Al 432
AE AR SR, (H 2R BT IR A R 5T 32
AFEBRER, XAMR— ., RKEESRER 7
5 1k L 2 TG T RN T R R O R RN A 2R
PSR IR R, B XR T O il — 2 A B,
N FE SRR B 20 2803 41 5 2 A A RS 5 42— 5K
W S AR A A, KL, 44
O FRRIC AR LS F R R . i HoE g ok
R L 2R R AR T T

[ A1 6 T3z F A FARC B AR B 98 & 45 b
FiH4RIEMZ, SSR. AFLP ., ISSR, RAPD, SRAP
S0 T AR A T B S A (R ) AR
B 502 B 2RSS 7. SRAP AR
JE—Fh LT PCR M4 TARCH AN, HATfRiE
P 5P TR 22 R B T AR

P E R T P 7B (= AN (L7 11 - AN
SRR Fof SR R S SR 0 R T s i
T P 2E ISR B SRAP FRIC XS 29 143 7 A5 A1 RHIEAT
THRHEAZBMHr, P 324 KT AT,
ZMEHRN 80.86%; FEHE SN H] SRAP 41
1EXF 21 0 F AR T 18 4L 2 BT (HX
SR B AR L /D 1 B O AR B9 B A A R g A
B, NUERGMA ., AR SRAP T
WA, DL 89 k= E NN F AR, WiFd
TR KAHE. TE. KE. MAERAFEZEAR
PGP EELRUNMRE, BTSSR S Fh
ZHEIBELG LR, NEEFM . PSS . B
SRR Bl S ) (O Ol Y K FLE

1 #MR5FE
1.1 ##

HEiX 89 My AR A AR SE T AR ML Bl 2= B 5T
SO A A A B DR IR RTURR TR S 00 3 b, 89 1 5 #E
oI5 VA i 114 35 PR BRI R U UL 3% 1, SRAP 514
JPA i S (L) RO A RAR A,
DL2000 DNA marker, dNTPs. Taq DNA %4 /i,
10xBuffer 20 3 TranGene A7) o
12 Fik
1.2.1 AZAFAZ DNA #RBRA&EN  BFEE
LT, SRR B CTAB 4R H DNA,
2R BRI I DNA R 5465, M
0.8% Tt JIF B E I FL UK AR T DNA i fe, I )5 %
DNA Fi B¢ 28 0T 75 W B 1 F—20 COKFRIN 4745 H o



55 4 1) JAMEIAE 89 (3 AL AN BT BT IR SRAP 43 FARiC R4 & R 40 HT 705
x1 HiKEEWH
Tab. 1 Banana material for experiment
B /AL I3 S /AL 3T
Cultivar Species/Subspecies Origin Cultivar Species/Subspecies Origin
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Tab. 2 Primers and their sequences used in SRAP primer screening

ElR/Equ SIS (5-3") el FIYFS) (5-3")
Primer name Primer sequence (5'-3") Primer name Primer sequence (5'-3")
eml GACTGCGTACGAATTCAA mel TGAGTCCAAACCGGATA
em2 GACTGCGTACGAATTAAT me2 TGAGTCCAAACCGGAAG
em3 GACTGCGTACGAATTGAC me3 TGAGTCCAAACCGGACC
em4 GACTGCGTACGAATTCGA me4 TGAGTCCAAACCGGTAG
em5 GACTGCGTACGAATTAAC me5 TGAGTCCAAACCGGTGC
em6 GACTGCGTACGAATTGCA me6 TGAGTCCAAACCGGAGA
em7 GACTGCGTACGAATTGAG me7 TGAGTCCAAACCGGGAC
em8 GACTGCGTACGAATTGCC me8 TGAGTCCAAACCGGGTA
em9 GACTGCGTACGAATTTCA me9 TGAGTCCAAACCGGAAC
eml0 GACTGCGTACGAATTCAT mel0 TGAGTCCAAACCGGAAT
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Fig. 1 Amplification of 23 banana samples by em10-me9 primer
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Fig. 2 Amplification of 23 banana samples by em4-me4 primer
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Tab.3 SRAP primer combination and amplification results

S E MR 2B SRR
Primer Total number Polymorphic Polymorphic band
combination of stripes bands percentage/%
eml-me6 17 14 82.4
em2-mel 11 9 81.8
em2-me2 11 8 72.7
em2-me4 14 13 92.9
em2-me7 15 12 80.0
em2-me8 14 10 71.4
em4-me4 16 13 81.3
emS5-me9 13 10 76.9
em7-me3 10 9 90.0
em7-me5 14 9 64.3
em§8-mel 12 8 66.7
em§8-me6 16 13 81.3
em10-me9 14 12 85.7
At 170 140 79.0

ZBAAE 0.900 LA E,3X 3 N5 FR Y BB 2R BFEE
G RBIT, A5 1 SIS 2 S AR
2800 0.983, HAgIL 3 S 5HIRIL 1 SHI2 S

FEALPE R BT BEAR, 40502 0.81 F11 0.828, 2%
G RWILET, AfEI 15, AiEh 2 S REA
T8 1l 3 SRR A I e L EE L AS [R] M SR AR
mh, PR BT TE ARSI AR A L AT LK B T P R )
WG 2R £ , FEMBERIENELE LR
WELR, MIARR R TITRR,
24 FEBXRBESW

K NTSYSpe 2.10 t /%t SRAP #Ric G it
J& B 25 A S5 AT B 3 A, ST RPIRIE (1B 3 ),
TEFRIPE R BN 0.49 WF, AT LUK 89 0 7 A& i o
P RS KRIERE S

WK FEMUEESE. s BT
BEOAA BUEFEE ) SLRAI TN AAA B AAB
RUFT AA B, 3633 (5 Fp BT U6, ZEARRUME: R Bk
0.65 AbAT LK BL K R K, 5 — WA
& G30, NK4-1, 57, i, W ORF (54l
). RAFE . 1442, WL 25| L 8-2, 1443,
8818, P, REHE, RES . ZTH, FHE.
BALPT 1 5, FETIAE . catasl, . LF, &
W(KIE-25), BE 15 catas5, 445 . B
SV WA, a2 5; B REET



708 o AE A F AR

H45%

%ﬁ I, T,
LaLE AL AA K
R R 2

i

(%}
off

—

Rt Sesla e ERy
izt it
&

ESREES W= R NS e I Sk

i
bz

MR, B,
BB HFAIEF AR

BENE T
B
e

¥ =

f=

gt

I
fid

b
B

Mﬁﬁ'ﬁmﬂﬂ B OB TR OB
b

(B R IS B (B o B BRI ST 2 T

|

KA, FTois
REFE, B

U R
%

Ed

PEIRIEORIRIEN- A EEET BRI R

B E TR SN R mknrar SRS

Coofficient

0.25 0.40 0.55 0.70

E 3 89 MEEMAEIE SRAP H FHRiE AT BERBHXE

Fig. 3 Clustering dendrogram of 89 banana varieties by SRAP molecular marker analysis
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