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Construction of Core Germplasm of Camellia yungkiangensis

Based on Agronomic Traits

WU Herao, REN Qingyan, CHEN Ying, CUI Ye, CHEN Siye, HUANG Dayu, CHEN Taolin"
(Tea College of Guizhou University, Guiyang 550025, China)

Abstract: In order to obtain a more reliable primary core germplasm population of Rongjiang tea, strength-
en the breeding, development and utilization of Rongjiang tea germplasm and molecular genetics research,
solve the problem of high conservation cost of its germplasm resources, and promote the identification and
effective utilization of Rongjiang tea germplasm resources, we used 118 Rongjiang tea germplasm re-
sources as materials, analyzed a total of 23 agronomic traits including 19 phenotypic traits and 4 basic qual-
ity components. Based on two genetic distances (standardized Euclidean distance, Markov distance) , four
clustering methods (sum of squares of deviations, unweighted group average, longest distance, shortest
distance) and seven overall sampling scales (10%, 15%, 20%, 25%, 30%, 35%, 40%), 56 candidate
core collections of Rongjiang tea were constructed. The phenotypic genetic diversity, variation degree and

representativeness of various qualitative and quantitative characters of original germplasm., reserved germ-
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plasm and core germplasm were evaluated by z-test, and the core germplasm was confirmed by principal
component analysis. The results showed that, (1) the combination of standardized Euclidean distance,
shortest distance method, and 30% sampling ratio was the best method for constructing core germplasm of
Rongjiang tea. (2) The six characteristic values of the 23 traits of the constructed core collection and the
original collection were in good consistency, and the genetic diversity index was improved to a certain ex-
tent. The z-test results showed that the core germplasm balanced the distribution of rare traits and effec-
tively preserved the genetic diversity of the original germplasm. (3) The results of principal component
analysis showed that the cumulative contribution rate of principal components in core germplasm was high-
er than that in original germplasm. When further confirming the core germplasm, it was found that the
core germplasm was evenly distributed within the original germplasm range without overlap, effectively
avoiding redundancy of the core germplasm. (4) 38 primary core germplasm resources of Rongjiang tea
were constructed, accounting for 32. 20% of the original germplasm. The evaluation of core germplasm in-

dicated that the construction of primary core germplasm was effective and with high quality, which could

fully represent the genetic diversity of the original germplasm, while ensuring minimal redundancy.
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Table 1 Sampling proportion of each group in different

overall sampling size of logarithmic proportion strategy

SR A HORE A 20 N Ll Ratio in group/ %
(‘()UeCJl\ion Overall sampling
g size/ % 1 1l m
10 3.99 3.99 3.99
15 5.99 6.47 5.54
20 7.98 8.63 7.39
A% 0 i BT
Core 25 9.98 10. 79 9. 24
collection
30 11. 64 12.58 10. 78
35 13. 64 14.74 12.62
40 3.99 3.99 3.99
JE R
Original 33.26 35.95 30.79
collection
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Table 2 The comparison of different construction strategy
AL HE 2 RAEIE AR EURE Lo 1) B 1B A O F BT
Genetic Clustering Overall sampling Alternative core I VR/% RPR/ % CR/% MD/ %
distance method ratio/ % germplasm
10 A1S1-10 1. 308 97. 22 97. 67 92. 94 0.00
15 A1S1-15 1.303 111. 45 97. 67 99. 50 8.70
Sy [~ [~
ey 20 A1S1-20 1.303 111. 65 94.57 100. 00 0. 00
Hik D 25 A1S1-25 1. 309 110. 94 96. 12 100. 00 8.70
Single
linkage 30 A1S1-30 1.328 110. 22 98. 45 100. 00 13.04
35 A1S1-35 1.325 108. 32 98. 45 100. 00 8.70
40 A1S1-40 1.317 107. 82 98. 45 100. 00 8. 70
10 A1S2-10 1. 308 97.22 97. 67 92. 94 0.00
15 A1S2-15 1.303 111. 45 97. 67 99. 50 8.70
) _ 1~ 1~ [~ =4
K 20 A1S2-20 1.315 111.81 95. 35 100. 00 4.35
AL (S2) 25 A1S2-25 1. 309 110. 80 95. 35 100. 00 8.70
Complete
linkage 30 A1S2-30 1. 320 109. 80 96. 90 100. 00 8.70
B 35 A1S2-35 1.316 108. 10 98. 45 100. 00 8.70
i HE AL BR [
B (A 40 A1S2-40 1.312 108. 04 98. 45 100. 00 4.35
Standard
euclidean 10 A1S3-10 1.308 97.22 97. 67 92. 94 0. 00
distance
15 A1S3-15 1.303 111. 45 97. 67 99. 50 8.70
20 A1S3-20 1.312 111. 96 94. 57 99. 90 0. 00
e ALl
T H(S3) 25 A1S3-25 1. 309 110. 80 95. 35 100. 00 8.70
UPGMA
30 A1S3-30 1.324 109. 93 97. 67 100. 00 8.70
35 A1S3-35 1.317 108. 66 98. 45 100. 00 13.04
40 A1S3-40 1.312 108. 04 98. 45 100. 00 4.35
10 A1S4-10 1. 308 97.22 97. 67 92. 94 0. 00
15 A1S4-15 1.303 111. 45 97. 67 99. 50 8.70
- 5 5 5 c
RSy 20 A1S4-20 1.315 111.81 95. 35 100. 00 4.35
AL (S4) 25 A1S4-25 1. 309 110. 80 95. 35 100. 00 8.70
Ward’s
method 30 A1S4-30 1.319 109. 77 96. 90 100. 00 8. 70
35 A1S4-35 1.317 108. 32 97.67 100. 00 4.35
40 A1S4-40 1.307 107. 80 98. 45 100. 00 0. 00
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%23 2 Continued table 2
AL BRIk SR TR H B 1A% O o R
Genetic Clustering Overall sampling  Alternative core I VR/% RPR/ % CR/% MD/ %
distance method ratio/ % germplasm
10 A2S1-10 1.125 97.22 74.42 92. 94 0. 00
15 A2S1-15 1.286 111. 45 90. 70 99. 50 8. 70
R 20 A251-20 1.317 111.29 95. 35 100. 00 4.35
BIL(SD 25 A251-25 1.317 110. 14 96. 12 100. 00 4.35
Single
linkage 30 A2S1-30 1.312 108. 87 96. 90 100. 00 8. 70
35 A2S1-35 1.318 108. 13 98. 45 100. 00 4.35
10 A2S1-40 1.324 108. 07 99. 22 100. 00 1.35
10 A282-10 1.125 97.22 74.42 92. 94 0. 00
15 A2S2-15 1.286 111.45 90. 70 99. 50 8.70
R 20 A282-20 1.299 113. 26 94.57 100. 00 4.35
XY
ik (S2) 25 A282-25 1.314 111. 70 95. 35 100. 00 4.35
Complete
linkage 30 A2S2-30 1.312 110. 09 96. 12 100. 00 8. 70
35 A282-35 1. 310 107. 89 97. 67 100. 00 8.70
o GCHE B (A2) 40 A2S2-40 1.317 107. 97 99. 22 100. 00 8.70
Mahalanobis
distance 10 A2S3-10 1.125 97.22 74.42 92. 94 4.35
15 A283-15 1.286 111.45 90. 70 99. 50 8.70
20 A2S3-20 1.299 113. 26 94.57 100. 00 4.35
B A
T H 7 (S3) 25 A283-25 1.314 111. 70 95. 35 100. 00 4. 35
UPGMA
30 A283-30 1.315 109. 90 96.12 100. 00 8.70
35 A2S3-35 1.314 108. 64 96. 90 100. 00 8.70
10 A2S3-40 1.319 108. 24 98. 45 100. 00 8.70
10 A2S4-10 1.125 97. 22 74.42 92. 94 0. 00
15 A284-15 1.286 111. 45 90. 70 99. 50 8.70
o ; .
BT 7 20 A284-20 1. 299 113. 26 94.57 100. 00 4.35
IR (S 25 A2S4-25 1.312 111, 14 95. 35 100. 00 4.35
Ward’s
method 30 A254-30 1.313 110. 47 96. 12 100. 00 8.70
35 A282-35 1.313 109. 36 96. 90 100. 00 4.35
40 A2S2-40 1.314 108. 06 98. 45 100. 00 0. 00
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HEAT FRAEAE FNIEH 46 B8 00 115, I 5 SRR i R 17
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Table 4 The evaluation parameters, ¢-test and F-test of traits of core collection and original collection
Trait =l <L H ey = et t F
CR/% VR/% RPR/ % CRuWw/%  CRL../% CR,../%
—2f A 2 8 Hundred bud weight 100 111.52 100 100 100 101.03 0. 055 0.024"
-2E K Length of one bud and two leave 100 125.70 100 100 100 100. 31 0.062 0.022"
M4 Leaf length 100 131.03 100 100 100 99. 43 0.078 0. 568
M58 Leaf width 100 130. 12 100 100 100 100. 95 0. 408 0.776
I ik %} 0 Leaf vein logarithm 100 124. 20 100 100 100 100. 91 0.734 0.388
JKiZ ¥ Aqueous extract 100 127.11 100 100 100 99.58 0.085 0.615
7 25 % % Free amino acid 100 114. 54 100 100 100 96. 42 0. 580 0.401
XX Z M Tea polyphenols 100 123. 40 100 100 100 100. 04 0.924 0. 650
WiHEGE Caffeine 100 107. 74 100 100 100 87.22 0.729 0. 092
L Leaf area 100 130. 17 100 100 100 101. 32 0. 200 0.743
& A M JE Blade angle 100 115. 68 100 100 100 97. 90 0.217 0.241
2R AR Leaf apex shape 100 107. 96 100 100 100 105. 03 0. 875 0.937
3L AR Leal base shape 100 101. 05 100 100 100 114. 85 0.000%  0.081
I+ B B P) i Leaf cross section 100 120. 81 100 100 100 94.76 0. 064 0.379
M Leaf upper surface 100 105. 32 100 100 100 105. 68 0. 936 0.943
% Leal margin undulation 100 113. 24 100 100 100 105. 86 0.000" 0.026"
0 Jf Leafl texture 100 107.79 100 100 100 133. 87 0. 154 0.157
5% Depth of leaf serration 100 109. 56 100 100 100 94. 88 0.458 0.853
3586 Sharpness of leaf serration 100 104.73 100 100 100 105. 36 0.941 0. 440
i % Density of leafl serration 100 111.76 100 100 100 105. 36 0.928 0. 831
JE B Leal colour 100 95.15 100 100 100 97. 04 0.422 0.671
W Plant type 100 101. 21 100 100 100 100. 32 0. 404 0. 681
B 4% Growth habit 100 99. 87 100 100 100 111. 65 0.033" 0.164

# (Note): * . P < 0.05.
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Table 5 Eigen value and cumulative contribution for the initial collection and the core collection
JEFh i Original collection DM E Core collection
Component FrtE{E Proportion Cumulative FRtE{E Proportion Cumulative
Eigen value contribution contribution Eigen value contribution contribution
rate/ % rate/ % rate/ % rate/ %
1 3. 50 15.21 15. 21 3. 86 16.77 16. 77
2 2.22 9.63 24. 84 3.03 13.19 29.96
3 1.93 8. 38 33.22 2.67 11. 60 41.55
4 1.57 6.81 40.03 1. 85 8.04 49.59
5 1. 54 6.68 46.70 1.46 6. 36 55.95
6 1. 41 6.12 52.82 1. 39 6.05 62.00
7 1. 27 5.52 58. 34 1. 36 5.90 67.90
8 1.19 5.17 63.51 1. 16 5.04 72.94
9 1.04 4.53 68.03 1.09 4.75 77.68
10 0.91 3.96 71.99 1.06 4.59 82.27
11 0. 85 3.70 75.69 0. 80 3.47 85. 74
—

7 @ 574 i Original collection
" [ AN

#1 L Core collection

BT RO ORI AR B PCA 23 A

Fig. 1 PCA analysis of core germplasm and original germplasm
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Table 6 List of primary core germplasms of Camellia yungkiangensis
hiaz2 PRk FR 75 Kbk £ R 75 bk 44 B 75 bk 44 B
No. Single plant name No. Single plant name No. Single plant name No. Single plant name
1 RJ001 11 RJ050 21 RJ086 31 RJ115
2 RJ002 12 RJ0O51 22 RJ089 32 RJ116
3 RJ008 13 RJ057 23 RJ092 33 RJ117
4 RJ009 14 RJ066 24 RJ100 34 RJ119
5 RJ0O10 15 RJ069 25 RJ102 35 RJ120
6 RJ0O19 16 RJ0O78 26 RJ107 36 RJ121
7 RJ022 17 RJ080 27 RJ110 37 RJ023
8 RJ027 18 RJ081 28 RJ112 38 RJ055
9 RJ036 19 RJ083 29 RJ113
10 RJ044 20 RJ085 30 RJ114

TE:RJ023,RJ055 g 0 A BT b 78 A SRR BE U5

Note: RJ023 and RJ055 are single plant resources supplemented by core germplasm.

31 ®
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(Chrysanthemum morifolium y2 AR P EUE T
ARG 18 I HROCR

PR [a] B 6 R A JBURE O 20 AR PR B A0 A B Y
B ZREVESE T AR A —E 22 5. H AT, SRR

FERLBE AT 8 — WY L5 . 2 9 I IR Rl SR 500 ~
40261, DRI o e A EBURE B ASE RN 14 AR A 1 A b
SR e A NN NS NS VS N N TR A S
SN AR A Y A4 2 R B PR R
A BE 22 Hb P B D b BT 1 2R AL RURE L {51 S RH B2 5
I T AT 5 1Y S 30 A1 R ECRE B/ Ol T R AR A O D
JoIBORE ) A B IR GE P - 18 10 %0 R S AR TBURE
BRI ARAE . 2 205 LUER 7 Fb S A BORE IR 5
B 30 V0 Sl A SBORE IUAR A9 A 22 75 5 384535 100 06 , TE I
LRl 1 P A f v B9 38 A% 22 R T e ORI v 1Y R B AR
A L], 78 S RBUB AR FEARTE E R 10820 ~110%
LR A RIEF . HATECh B TR 5% B 28 5 G
BIAREE RS (i T P 07 22 56 B AR /N LB AZ O B
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