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Genetic diversity of ancient tea gardens and tableland tea gar-
dens from Yunnan Province as revealed by AFLP marker
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Abstract: This study was conducted to evaluate the genetic diversity within and among the plants of four ancient tea gar-
dens and two tableland tea gardens form Yunnan Province, China by AFLP technique. The percentage of polymorphic loci
(P) of the plants from six tea gardens was 92.31%. The genetic diversity within the six gardens demonstrated by Nei’s ge-
netic diversity (He) was estimated to be 0.1366, while Shannon indices (Ho) were 0.2323. The percentage of polymorphic
loci of the four ancient tea populations was 45.55% on average, with a range of 36.44% (Mengsong) to 59.11% (Mengla).
But the percentages of polymorphic loci of the plants from two tableland gardens were 13.77% (Yunkang 10) and 24.2%
(Menghai Daye), respectively. There was a great genetic difference between ancient tea gardens and tableland tea gardens.
The genetic diversity among the plants of the ancient tea garden was higher than those of the sexual tableland tea garden
and the clone tableland tea garden based on P valve. The four ancient tea gardens and two tableland gardens could be dif-
ferentiated with AFLP markers. The results show that AFLP marker is an effective tool in the discrimination of tea germ-
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plasm, as well as sundried green tea.

Keywords: Camellia sinensis var. assamica; AFLP; genetic diversity; ancient tea garden; tableland tea garden
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(C. sinensis var. as-
samica), 4 ;2

— 10 ,
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1.2.1 # K DNA ##IF= AFLP-PCR #9438

6 C. sinensis var. assamica

1.0 g, CTAB M DNA
DNA RNA A ,
260 nm 280 nm ,
DNA EcoR
Mse ; EcoR Mse
T4 ;
EcoR Mse ,
94 2 min; 94 20 s, 56 30 s,
72 2 min, 20 ; 60 30 min
20 ,
194 2 min; 94
20 s, 66~56 30s, 72 2 min, 10 ,
66 , 1 ;94
20, 56 30s,72 2 min, 20 ; 60
30 min MJ

Research (Waltham, MA, USA) PTC200-well thermal
cycler

1.2.2 AFLP-£4m% ¥,k

*1 BT AFLP £ #TEIFMEELE S C. sinensis var. assamica B 6 N E &

(N) (E)
MS 15 21.93 100.06
ML 11 21.48 101.56
J 15 22.00 100.79
NNS 9 21.98 100.07
YK , , 10 13 21.95 100.05
MD 14 21.95 100.05




1 AFLP 103
(Beckman Coulter) CEQ8000 247 456 :
, 92.31 % 2
' 2.2
’ : P=92.31%,
“O l’, ,
He=0.1366, Shannon Ho
=0.2323, Ht = 0.1409;
1.2.3 BB b7 (P)  45.55%, (He)
, POPGENE version 0.1016, Shannon's (Ho) 0.166 ,
1.32[¢ : (P =59.11%, He
(P), Nei'st? =0.1192; H0=0.2009); (P
( )(He), Shannon (Ho) =36.44%, He=0.081; Ho= 0.1312); ,
(Coefficient of gene differentiation, P=35.02%, He=0.0986, H0=0.1531; 10
Gst) AMOVA AMOVA(Analysis of , P=13.77%, He=0.0437, H0=0.0666;
molecular Variance) , P=24.4%, He=0.0712, H0o=0.1099
NTSYSpc2.0 3
UPGMA ; : 2.3
POPGENE
2 Gst 0.3503,
35.03%, 35.03%
2.1 AFLP AMOVA 6
8 2  AFLP , 37.86% , 62.14%
, 494 (P<0.001)( 4)
Fz2 FHASIYEE REHRNEE
(5737 (%)
E-ACC/M-CTC GACTGCGTACCAATTCAAC
GATGAGTCCTGAGTAACTC 228 205 9014
E-ACC/M-CTA GACTGCGTACCAATTCAAC
GATGAGTCCTGAGTAACTA 266 251 94.48
494 456 92.31
247 226
#z3 MFESZE 6 NEHEESHEEDH
N P He (s.d.) Ho (s.d.)
MS 15 36.44 0.0810(0.1437) 0.1312(0.2118)
ML 11 59.11 0.1192(0.1398) 0.2009(0.2090)
] 15 2 0.0936(0.1521) 0.1504(0.2231)
NNS 9 4595 0.1132(0.1599) 0.1813(0.2339)
PLA 45.55 0.1016(0.1489) 0.1660(0.2195)
YK 13 13.77 0.0437(0.1216) 0.0666(0.1791)
MD 14 35.02 0.0986(0.1625) 0.1531(0.2383)
PLT 24.40 0.0712(0.1421) 0.1099(0.2087)
92.31 0.1366(0.1484) 0.2323(0.2081)
1; N: o P ; He: : Ho: Shannon ; PLA:

; PLT: ; Variety level:
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Jaccard Jaccard ,
0.18 , 6 , 10 ,
) 6 6 E-ACC/M-CTC , 2
: 67 bp 150 bp 383 bp
6 Nei's UPGMA E-ACC/M-CTC 2
( 2 AFLP (PCA) 337 bp 132bp 337 bp, 4
AMOVA ( 4), 6
E-ACC/M-CTC (NNS)
ML :160bp 276bp 337 bp; (ML)
__|:J :67bp 123 bp 383 bp; (MS)
MD (JH) 150 bp 205 bp
:‘:g 383 bp E-ACC/M-CTA |
] - (NNS) :137bp 150 bp 167 bp 205
k J . . . . bp 383 bp; (ML) : 132 bp
005 004 003 002 001 000 332 bp; (MS) (JH)
2 6 MEE Nei's £ EEH UPGMA BXME +182bp 337 bp :
2.4
3
AFLP 4
AFLP- 3.1
4 2 AFLP 81 o1
(94.17%~100%);
MDI1
MDI0
MD5 . MD9
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MD4 MDI3 MD2 g" 3]'\"1138
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o ] MDI4 o  MDI]
: o ML3
NNS1 o SML20
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, °ML2
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£5 6 MEHEEIEA Nei's BIEEFFIRE—BE
MS ML JH NNS YK MD
MS Fkkk 0.9678 0.9781 0.9116 0.8887 0.9574
ML 0.0327 Fkkx 0.9879 0.9494 0.8935 0.9747
J 0.0221 0.0122 Fkxk 0.9444 0.8968 0.9758
NNS 0.0925 0.0520 0.0572 kel 0.8459 0.9337
YK 0.1180 0.1126 0.1089 0.1674 Fkkk 0.9258
MD 0.0435 0.0256 0.0245 0.0686 0.0771 FhEx
1, ,
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1 AFLP 107
%6 E-ACC/M-CTC #1 E-ACC/M-CTA BB 45 {FIEHs
E-ACC/M-CTC (bp) E-ACC/M-CTA (bp)
67 123 150 160 205 276 337 383 132 137 150 167 205 332 337 383
MS _ _ + _ + _ — + + _ — _ _ _ + _
JH _ _ + _ + _ _ + + _ _ _ _ _ + _
ML + + _ _ + _ _ + + _ _ _ _ + _ _
NNS _ _ _ + _ + + _ _ + + + + _ _ +
YK + _ + _ _ _ _ + _ _ _ _ _ _ _
MD + _ + _ _ _ - + + _ - _ — _ + _
1+ -
P=92.31%, 45.55%; , , (1) ,
P=35.02%; 10 7 (2)
P=13.77%; , , ,
> H
[10]
0.58~0.84, ,
W 2 LSlee 43 1% RAPD 30 78 % 5l 25 4 s
AR AR, A 3 ML kT DU T %
10 RS TEUR: (L)RFERIARIL; (2)HF 5 1 i vy 1
ARSI PPt s KA S . AR
_ AFLP-E 404 LUK BOR XS 4 Al 2% B 2847 20 #r,
’ a1 ' RBLLES|H E-ACC/M-CTC i) 110 bp Al 137 bp Ak,
@ 514 E-ACC/IM-CTA [f] 276 bp. 282 bp F1 337 bp
ISSR 10 Rb, TR LR b A R ) 2 A S, £ 2
» HeHo sy 5
P , , ISSR : ,
PCR ) 2007
RFLP SSR  RAPD 200 ,
. 50%
ISSR
DNA ) )
AMOVA
37.86% : i P
ISSR 10 AMOVA 2 % ik (References):
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