A IR IE DR IK

JOURNAL OF TROPICAL AND SUBTROPICAL BOTANY

FBEF TN REUER K8 12 SR AT
KRR, W2 T, 8o, U, RO

FIHASL:

IS, 2 T, 4 O B SR AT SR A AR I R AR B 38 A SRRV S ). i AR R 271, 2024, 32(2):
219-228.

TELR R View online: https://doi.org/10.11926/jtsh.4731

FRAT AR A SR

Articles you may be interested in

R o i B AL Py R MR B A2 2R BT
Studies on Genetic Diversity on Inflorescence Phenotypic Characteristics of Canarium album Germplasm Resource

PO PATAE Y4 4]. 2019, 27(1): 1-10  hitps:/doi.org/10.11926/jtsh.3940

0 R R BRI R AR S B
Analysis on Leaf Phenotypic Traits of Excellent Single Plant Family Moranga oleifera

P B 7 4R 2020, 28(2): 185-191  https://doi.org/10.11926/jtsh.4096
F T RAEIRFNSSRERIC IS T AR 50138 15 2 FENE ST

Genetic Diversity Analysis of 57 Germplasms of Capsicum annuum Based on Phenotypic Traits and SSR Markers

PO P24 2020, 28(4): 356-366  hitps://doi.org/10.11926/jtsh.4185
KO ST TG IR IR SRR I 5 1 2R ST

Genetic Diversity Analysis of Fruit Traits of Hylocereus undatus Germplasm Resources

S A4 2019, 27(4): 432-438  https://doi.org/10.11926/jtsh.4007

IRESEARZ RS S R ZER
Analysis of Leaf Morphology and Growth Differences among Michelia chapensis Families

PGB 4. 2021, 29(5): 503-508  hitps://doi.org/10.11926/jtsh.4331

o] SR, WS PDEF 4T


http://jtsb.scib.ac.cn/
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4731
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3940
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4096
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4185
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4007
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4331

oy WA P ER 2024, 32(2): 219 ~ 228
Journal of Tropical and Subtropical Botany

SR AR RN I R B IR B 1B A% 25 R 2
WM, WET, ¥R, KT, BRH

(ERLOL K2 20, T 510642)

WHE: N T RO A F R R B R T8 A% 22 FEPE SO i, X A 89 T A AR R VR I 2 MR 1 A R R AL
B Z R TR A R I L RBOHAT W . 45 R, 89 4 BEUR MY 18 TR PEAR IR R R ECH 12.90%~43.11%, P35 27.86%;
PHIRAE SRR BN 112, BRGUWRECN 17.07%~45.51%, T3 33.40%. RREOPT4ERKH, HERICEE R 21.5 1, Fr
BME 509 4 KK, SRR GHESAE — BN BIRTZHTERE, EARRMERMMERA, HEMRYERE
EXEF MRMEATRE, ST, T, L TR IR RARREMDG, MRS, Mk H
] AR A OGRS g R AR R ARG T e A AR B UG, R, SRR A Z M TR AT
EFE IR Z RN, ZoM R PR A R A2 . LB DL P RIS AL A7, B DL ) R B R B R

REE: FFAEZM, i TR RAMEIR, Bk 2R

doi: 10.11926/jtsb.4731

Genetic Diversity and Primitive Analysis of Leaf Phenotypic Traits of Wild
Tea in Yingde

ZHENG Jiayuan, XIE Manwei, ZENG Zhen, HUANG Yahui*, YAN Changyu"

(College of Horticulture, South China Agricultural University, Guangzhou 510642, China)

Abstract: In order to understand the genetic diversity and evolutionary characteristics of phenotypic traits of 89
wild tea trees from Yingde, Guangdong Province, the coefficients of variation, genetic diversity index, phenotypic
differentiation coefficient of phenotypic traits were analyzed. The results showed that the variation coefficient of
18 leaf traits of 89 resources ranged from 12.90% to 43.11%, with an average of 27.86%. The average genetic
diversity index was 1.12, and the phenotypic differentiation coefficient ranged from 17.07% to 45.51%, with an
average of 33.40%. The cluster analysis results showed that when the Euclidean distance was 21.5, all the
materials could be divided into four categories, and the classification results had correlation with the geographical
distribution. The variance analysis showed that there were significant differences in quantitative traits between
and within different populations. The correlation analysis showed that leaf length was significantly correlated with
leaf width, leaf area, leaf vein number, ratio of leaf length to width and leaf shape. The leaf shape was
significantly correlated with ratio of leaf length to width and leaf vein number. There was a significant correlation
between leaf base and leaf width. The ratio of leaf length to width had negatively significant correlation with leaf
tip and leaf direction. Therefore, there were abundant genetic diversity in wild tea resources in Yingde, and the
types of wild tea germplasm resource were primitive, evolutionary and intermediate, but the evolutionary and
intermediate types were the main ones.
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Table 1 Leaf character of Yingde wild tea trees

PEIR TR FEFF L AT BRRSX

Trait Wulangzhang (33) Langanshan (23) Shimentai Nature Reserve (33)

LS AN QR), HH26), K (4), FFRI(1)
LVN  53%(1), 6 XF(10), 7 %f(15), 8 %H(5), 9 %(2)
LC RE(L), GHS), TRERQ2T)

LSP WA (18), KA TE(15)

LB BE(2), IERTE(31)

LT Wig(31), i)

LBD F(12), WIA3), P-4 (8)
LSF F(29), WMEEL4)

LM F(7), Tk (26)

LTT FH(G), H(24), tH(4)
LMSD  #(9), #1(24)
LMSS  #fi(18), H(15)

LMSDP #(16), H(17)
LGD E4#H20), 5 L4H(13)

/NIE(3), HIE(18), KIH(2)

6 Xt(1), 7 XF(7), 8 XF(7), 9 XF(7), 10 XF(1)
GH(5), REH(18)

T (6), KAFRTE(10), BETE(T)
BUTE(3), T (20)

Wig2(22), Hlig(1)

F(12), BHR6), MEEQD), F-HHTQ),
R k)

T(18), TUEERE(S)

T9), BiL), H#EQ3)

FI(1), H(20), HE(2)

(6), H(16), Hi(1)

Bi(16), H(7)

¥%(12), H(11)

E&H12), T8 LE&K6), KT(S)

NE(16), Ht(17)

5 %F(1), 6 XH(5), 7 XH(13), 8 XF(13), 9 KF(1)
(13), ERER(20)

IEIATE(T), #EIRTE(20), KARETE(S), $#EHTE()
BIE(17), EETE(16)

BR(3), WR3), BiR(15), HRQ)

F(®), WHTAT), MEEEG), F-WHG)

F(22), THEERE(11)

(26), T 4), #(3)

FE(©2), P (@21), (10

#(11), F(19), F(3)

B(12), H(15), Bi6)

#(17), (16)

E4H9), M ER18), KF(5), FaE1)

LS: MFR/h; LVN: Mk #; LC: M6 LSP: HHJE; LB: MH3E; LT: M4R; LBD: M-&; LSF: MHf; LM: M-%%; LTT: M-5i; LMSD: M2 fF; LMSS: i
WBLE; LMSDP: MK E; LGD: HARE; 5 NIHMER R REE. TH

LS: Leaf size; LVN: Leaf vein number; LC: Leaf color; LSP: Leaf shape; LB: Leaf base; LT: Leaf tip; LBD: Leaf blade; LSF: Leaf surface; LM: Leaf margin;

LTT: Leaf texture; LMSD: Serration density of leaf margin; LMSS: Serration sharpness of leaf margin; LMSDP: Serration depth of leaf margin; LGD: Leaf

growing direction; the numbers in parentheses indicate the amount of resources. The same below

R 2 BRI R BRI AL 2 R R AL

Table 2 Genetic diversity index of main characters of leaf of Yingde wild tea trees

RN /M IZN el T FrEZE A5 K WAL Z RIS (1)
Trait Min. Max. Mean S.D CV /% Genetic diversity index
LL (cm) 5.92 16.32 9.68 2.28 23.55 2.03
LW (cm) 2.86 5.78 3.95 0.84 21.27 2.02
LA (cm?) 13.70 66.49 27.27 11.60 42.54 1.94
LWR 1.42 3.74 2.48 0.44 17.74 2.05
LVN 5 10 7.31 1.01 13.82 1.41
LS 1 4 1.85 0.58 31.35 0.83
LC 2 4 3.72 0.48 12.90 0.63
LSp 1 5 3.37 0.96 28.49 1.14
LSF 1 2 1.22 0.42 34.43 0.53
LBD 1 3 1.60 0.60 37.50 1.28
LTT 1 3 2.09 0.51 24.40 0.75
LMSS 1 3 2.45 0.62 2531 0.89
LMSD 1 3 2.25 0.53 23.56 0.77
LMSDP 1 2 1.49 0.50 33.56 0.69
LB 1 2 1.75 0.43 25.29 0.56
LM 1 3 1.60 0.62 38.75 0.89
LT 1 4 221 0.53 23.98 0.74
LGD 1 4 1.67 0.72 43.11 1.02
“F-#) Mean 27.86 1.12

LL: M LW: H58; LA: HEEL; LWR: MK SEtk. TR

LL: Leaf length; LW: Leaf width; LA: Leaf area; LWR: Ratio of leaf length to width. The same below
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Fig. 1 Cluster analysis of leaf traits of Yingde wild tea trees. 1-89 are code

of wild tee trees.
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Table 3 Significance analysis of quantitative character of Yingde wild tea resources

PR i H J#¥ Group
Trait Ttem 1 i I v

LL (cm) Mean+S.D 8.83+1.77¢ 8.51+1.57¢ 10.43+2.28a 9.77+2.45b
CV 1% 20.10 18.47 21.88 25.08

LW (cm) Mean+S.D 3.90+0.76b 4.44%0.70a 3.79+0.80b 4.13+091a
CV /% 19.49 15.67 21.09 22.06

LA (cm®) Mean=S.D 24.88+9.88b 27.13+9.27ab 28.66+12.05a 29.22+12.48a
V1% 39.72 34.18 42.05 42.70

LWR Mean+S.D 2.28+0.26¢ 1.9120.12d 2.78+0.42a 2.38+0.42b
V1% 11.63 6.46 14.97 17.62

LVN Mean+S.D 7.05+0.99¢ 7.33+0.98bc 7.62+1.54a 7.34£1.60b
CV 1% 14.00 13.31 20.18 21.84

LS Mean+S.D 1.67+0.56a 2.00+0.00a 1.84+0.10a 2.04+0.11a
CV /% 33.23 0.00 31.20 28.77

LC Mean+S.D 3.67+0.09a 3.67+0.33a 3.88+0.06a 3.59+0.11a
CV 1% 13.08 15.72 8.66 15.93

LSP Mean+S.D 2.89+0.11b 1.00£0.00a 4.22+0.10c 3.11£0.15b
CV 1% 19.97 0.00 13.10 24.15

LSF Mean+S.D 1.15+0.07a 1.67+0.33b 1.13+0.06a 1.37+0.04ab
CV 1% 31.48 34.55 29.73 3591

LBD Mean=S.D 1.52+0.11a 2.33+0.67b 1.67+0.10a 1.5240.12a
CV /% 37.04 49.57 32.81 39.21

LTT Mean+S.D 2.26+0.09b 3.00+0.00c¢ 2.19+0.07b 1.70+0.09a
CV 1% 19.78 0.00 18.13 27.35

LMSS Mean=S.D 2.33+0.14a 2.67+0.33a 2.5+0.10a 2.48+0.11a
CV 1% 31.50 21.61 22.72 23.39

LMSD Mean+S.D 2.31+0.54a 1.67+0.49¢ 2.14£0.59b 2.24+0.59
CV 1% 23.32 29.28 27.51 26.31

LMSDP Mean+S.D 1.67+0.09b 1.67+0.33b 1.5940.09ab 1.19+0.08a
CV /% 28.74 34.55 31.38 33.28

LB Mean+S.D 1.56£0.10a 2.00:£0.00b 1.75£0.08ab 1.93£0.05ab
CV 1% 32.44 0.00 25.14 13.83

LT Mean+S.D 2.52+0.10b 3.00+£0.00¢ 2.00+0.08a 2.07+0.09a
V1% 20.20 0.00 22.00 22.90

LM Mean+S.D 1.19£0.08a 1.33£0.33a 1.66+0.12ab 1.96+0.08b
CV 1% 33.28 43.38 4223 22.30

LGD Mean+S.D 2.00+0.13b 2.00:£0.00b 1.31£0.11a 1.74+0.14ab
CV /% 33.95 0.00 49.16 40.92

AT 508 5 8 [ 5 R 2 57 3 (P<0.05)

Data followed different letters in the same line indicate significant difference at 0.05 level.

FEIRVRIAREE 9 R L R AL, S5 RRI(R 5), 1
RTT SR, PR 085 17.42%, PR
5 32.50%, FEHLIRZE 5 50.08%. PR E]1EIR ) 2E
SR RE, MRS RN, TESEN
6.05%, MEEIKHN 25.43%.. MFIEE A AOAS 508
K&, MBS EM AR RN, JTESEN 29.38%,
MK B8 EL R, T 2 8N 37.08%. BrE iRz
I RBUN 17.07%~45.51%, Forpmficos o), 1

KK, FHIN 33.40%, Ut A 7E DT AR AR T 5
(A HRAR S Bk | TR
2.5 MRS

A A A YR R I R MOIR R] A AE A R
FHRMEGR 6, 7)o FUat MR 1B) 24K 535 AH 5% (P<0.01)
. MRS, MR, e L o 5L
W5 ST, T AR O A, e g b e
Jik ot H. 5 I 25 R 96 (P<0.05) A M THIAR 5 K o
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Table 4 Variance analysis of quantitative character of Yingde wild tea tree resources

PR )77 Mean square F

Trait FhiElE Among groups Fh#E N Within group iM% % Random error Fh#EE Among groups Fh#EN Within group
LL 295.839 10.288 2.311 127.993* 4.451™

Lw 21.112 1.530 0.382 55.269"" 4.006™

LA 6316.644 288.382 62.761 100.647" 4.595™

LWR 9.360 0.449 0.082 113.607" 5.454™

LVN 27.172 4.280 1.307 20.794™ 3.275™

*%: P<0.01

R 5 LB BORECEIR R B R B

Table 5 Phenotypic differentiation coefficient of quantitative characters of leaf of Yingde wild tea tree resources

J7 747 & Variance component

YIS 1/ =K /o
%‘iﬁ I % _JF EM# M % BEAL IR 2 % Phenotypf %&Zr{ifi\f}ori foefﬁcient
Among groups Within group Random error
LL 1.333 25.43 1.595 30.45 2.311 44.12 45.51
LW 0.095 13.46 0.230 32.50 0.382 54.05 29.28
LA 28.453 20.87 45.124 33.10 62.761 46.03 38.67
LWR 0.042 21.30 0.073 37.08 0.082 41.62 36.49
LVN 0.122 6.05 0.595 29.38 1.307 64.57 17.07
P Mean 6.009 17.42 9.523 32.50 13.369 50.08 33.40
6 FUABIT AR PR A BCR IR 5 BT IR AOAE SR BT
Table 6 Correlation analysis between quantitative and qualitative traits of Yingde wild tea tree resources
PEAR Trait LL LW LA LWR LVN
LL 1
w 0.684™" 1
LA 0.930™ 0.894™ 1
LWR 0.553"" -0.220" 0.217" 1
LVN 0.364™ 0.102 0.272" 0.368™ 1
LS 0.780™ 0.734™ 0.820™ 0.207" 0.159
LC 0.229" 0.082 0.182" 0.223" 0.210*
LSP 0.484™ -0.210" 0.177" 0.898" 0.266™
LSF -0.074 0.089 -0.011 -0.191" 0.180"
LBD -0.079 —0.008 —-0.055 —-0.083 0.079
LTT 0.005 0.080 0.040 -0.072 -0.033
LMSS 0.167 0.100 0.132 0.124 0.026
LMSD —-0.124 -0.212" —-0.165 0.024 0.002
LMSDP 0.075 0.118 0.099 —0.043 —0.154
LB 0.207" 0.262™ 0.242" -0.019 -0.132
M 0.202" 0.140 0.180" 0.094 0.061
LT -0.218" 0.047 -0.102 -0.342" —0.063
LGD -0.170 0.070 —-0.059 -0.308"" 0.033

**: P<0.01

;% P<0.05. F[A

**: P<0.01; *: P<0.05. The same below



52 W

AERAE: BRI R BMIR A 34% 2 BRI A 225

R T BB AR BRI TR AERAR AR

Table 7 Correlation analysis of qualitative traits of wild tea tree resources in Yingde

,r;l;ﬁi LS LC LSP LSF LBD LTT LMSS LMSD  LMSDP LB LM LT LGD
LS 1
LC 0.180" 1
LSpP 0.141 0.156 1
LSF -0.004 0.092 -0.181" 1
LBD —-0.039 0.121 -0.116 0.225" 1
LTT —0.032 0.290"  -0.138 0.116 0.062 1
LMSS 0.122 -0.259™  0.080 —0.087 0.075 -0.199" 1
LMSD  -0.142 —0.037 0.064 0.003 0.189"  -0.166 0.073 1
LMSDP  0.056 0.064 —0.007 —0.155 0.096 0.222°  -0.137 0.005 1
LB 0.218" 0.045 —0.050 —0.004 0.075 -0.205" 0.122 —-0.028 —0.111 1
LM 0.184"  -0.120 0.141 -0.084 -0.119 -0.350"  -0.084 0.066 0.103 0.217* 1
LT —0.045 —0.164 -0.402""  0.037 0.021 0.095 -0.019 0.053 0.153 -0.212"  -0.288™" 1
LGD —0.061 0.061 -0.268  0.132 0.038 0.141 -0.202  -0.115 0.136 —0.043 —0.096 0.065 1

Rk S REEREE A REH. 2
WRFEARP<0.0D)IIAE: RS, 15,
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6], WIS 2 H] B AU A R S L
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