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Study on core germplasm construction strategy based on

phenotypic traits of wood Pinus yunnanensis
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Abstract [ Objective] This study aims to construct a reliable core germplasm of Pinus yunnanensis for
timber wood, to enhance its breeding, development, and utilization, and to solve the problems of its dis-
tribution, high preservation cost, preservation difficulties, and hence promoting its utilization. [ Methods ]
The original germplasm was derived from 780 sample plants of 26 natural P. yunnanensis populations,

with 18 phenotypic traits serving as the original data. The study employed two distinct construction strate-

s B H . 2023-08-14; & s fm e 20 H #5 . 2023-11-20

BEEWH . 2 /A RIS L 15 (202301BD070001-042) 5 5 B 45 2 & T R# W98 H 4 55 H (2022Y582)
EERN .2 A9, B AR LR A, FEMNFFRMAE TR . E-mail:2729408730@qq. com
B T, b, 282, FEMNFERMEEF A 5058 . E-mail:1144607944@qq. com



2 A= A G5 TR TR T 2 R R R A R O i SR T Y 289

gies, geographical perspective and an enhanced minimum distance stepwise sampling method, to assess the
representativeness of the core germplasm constructed with different strategies. [Results] (1) The genetic
diversity index of the germplasm subset, including 219 samples constructed from a geographical perspec-
tive, was significantly lower than that of the four subsets constructed by the enhanced minimum distance
stepwise sampling method; however, it was slightly higher than the original germplasm. The germplasm
subset and the original germplasm had MD value of 3. 921%, VD value of 83. 333% ., CR value of
82.207% , and VR value of 99. 482%. A principal component analysis of the original germplasm quality
and the germplasm subset 18 traits revealed cumulative contribution rates of 79.376% and 82.163%, re-
spectively; the germplasm subset distribution was relatively concentrated. (2) The enhanced minimum
distance stepwise sampling method was utilized to construct four seed subsets with sampling ratios of
10%, 20% ., 30%, and 40%. Among these, the germplasm subset with a 20% sampling ratio proved to be
the most effective, with a diversity index significantly higher than the original germplasm. The germplasm
subset with 20% sampling proportion and the original germplasm had MD value of 6.363%, VD value of
83.333%, CR value of 91.099%, and VR value of 124. 448%. A principal component analysis was con-
ducted on a germplasm subset with a 20% sampling proportion, revealing a cumulative contribution rate of
83.539%, exceeding that of the original germplasm. The germplasm subset distribution range encom-
passed the entire sampling range. [ Conclusion | Construction using different methods yield varying degrees
of genetic diversity from the original germplasm, while both construction methods could represent the core
collection of P. yunnanensis germplasm resources. The germplasm subset derived from the geographical
perspective offers more advantages in collection, preservation, and renewal of these resources, which pro-
vided a method for the preservation of P. yunnanensis germplasm resources and the breeding of superior
germplasm, offering a novel reference method for the construction of other germplasm resources.
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A. The third square. B. The second square. C. Distance from center point to sample plant.

D. Drawing a circle for the second square.

Fig. 1 Construction method of core germplasm
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Table 3 Comparison of genetic diversity index of germplasm subsets with different construction strategies
S 5 y N i3 2
perspective sampling germplasms
Ly/cm 2.071 2. 180 2.173 2.133 2.065 2.081
W /mm 2.231 2.191 2.184 2.136 2.019 2.051
L, /mm 2.113 2.198 2.180 2.145 2.083 2.094
W/mm 2.208 2.199 2.175 2.151 2.067 2.046
L/Wy 2.082 2.129 2.116 2.109 2.047 2.047
Ly/L, 2.119 2.099 2.087 2.064 2.078 2.008
We/Wy 1.963 1.943 1.925 1.952 1.914 1. 886
M:/g 2.181 2.172 2.153 2.107 2.043 2.068
L./mm 2.218 2.152 2.156 2.123 2.060 2.054
D./mm 2.209 2.156 2. 144 2.126 2.118 2.049
L./D¢ 2.104 2.177 2.137 2. 149 1.994 2.080
Lgy/cm 2.221 2. 141 2.143 2. 140 2.028 2.056
W gy /cm 2.125 2.117 2.127 2.122 2. 170 2.024
Lsw/Wey 2.089 2. 144 2.128 2.097 2.083 2.042
Wis/g 2.138 2.104 2.072 2.082 2.019 2.084
Hy,/m 1. 776 1.901 1.972 1.977 1.925 1.910
D,c/m 2.093 2.089 2. 061 2.056 1.927 1.983
Dg:/m 2.136 2.176 2.147 2.132 2.071 2.048
M=+SD 2.115£0.109a 2.12640. 082a 2.11640.071a 2.100£0. 056ab 2.04040. 065b 2.03440.057b

WA REVNE SRR IR 0. 05 K B2 5 W

Note: Different lowercase letters indicate significant difference at the 0. 05 level.

2.2.3 AEHBERBEMRFENITRIERSN
JECR A5 A [ R A SR A S 119 5 Aol T Y
W R AR B4l 2R (3 4) R WL, 5 S i 7 S (H 22
S RENT 2000, MEFFARBKT 80%, X
RS DB TEIFT AR ER M A R
(1 5 SR A 22 5 1 0 R e/ (RS 52 R B A
AR ZERT A R BE T oAy 4 A AhRepg Fh 14
M7 26 26 5% 0 73 %45 20 Vo il i 1 Ff 5 46 AR ] EL
TR 3 MR AR . SR I R /N R 2 AL HURE

L4 AR BT A T, 20 D0 BlRE LU 41 Y il ST T SR Y
(22 5% 0 02 R BN AR S RBUBAAR T 2222 5% 1 o
IR IR A RBOR, HAp T R bR A D, X
) F A% 0 B2 TR ARAT - 2 B 20 %6 HlAE B 31 g 2 1) o Joi
T LAY 3 AR e i b 5T B B AT AL | S T
AR

LA Hr R W] 20 00 fil AR L ] 5 b B 2 il AR
Y FEE ) A T B A 7 A [ R B2 14 000 A 289 T 43 Jat
Gl

R4 TRHEBREHRFETENERLER

Table 4 Comparison of evaluation indexes of germplasm subset with different construction strategies

s 1% 5t Ty W T
433 (MD) AL (VR) AR (CR) 33 (VD) g "
R L 1) ~ < Number of core
. . Percentages Changeable rates Coincidence Percentages
Sampling ratios . . germplasm
of mean of coefficient rates of of variance cample plants
difference/ % of variation/ % range/ % difference/ % sample plants
40% 6.082 110. 308 94.142 61.111 312
30% 6.378 115. 327 93.674 77.778 234
20% 6.363 124, 448 91.099 83.333 156
10% 6.576 117. 364 85. 804 66. 667 78
Ho 7 £ S i 3.921 99. 482 82. 207 83.333 219

Geographical perspective sampling
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2.3 1ZOFRRBEEIA
2.3.1 EMBESZOMBRERERERS ST

A3 D% AR 5 SO TR TR R Y 2 AN A O R
(18 A~ B PEAR AT 32 040 40 BT (58 5)  JE Al s
20 Yol 55 b B A RE AR R HR I 7 N ARIEE KT 1
4 32 53 JEUR BT 20 Do ilAE LG 491 55l 3 A RE AR 7
A AT Bt st Ek R 40 5k 79. 376 %0.83. 539 % .

82.163% . 20 Yol LU 5] 5 B0 AR J32 A 1) A% 0 il
T E Ay BT BTk K TR A R, R E 850, R
BH 20 Y6 FhRE L ] 15 i B A R il R A A2 0 b T BE A
i T 110 e A% A7 R T I A T, 25 B T s A 5
N =R R TR AN A 6 LTI S S N A D
AR 20 VoA RE HE 1) 5 0 B AR R R 9 A% 0 Bl T L
A A R NS A

x5 RMREZROCFHRENS S

Table 5 Principal component analysis of original germplasm and core germplasm
J A BT 20 %6 i A iR AR BE A
Original germplasm 20% sampling Geographical perspective sampling
F Sy
Principal . L o o E S Wi [ it vk
components FrAEAE A Hk %‘ Cumulative FRAEAE > #{j[jf_ Cumulative FRAEAE N lﬂ}‘ %_ Cumulative
. Contribution R . Contribution R . Contribution R
Eigenvalues rates/ % contributive Eigenvalues rates) % contributive Eigenvalues rates/ % contributive
ates/ /o rates/ % ates/ /o rates/ % ates/ /o rates/ %
1 4.375 24.303 24.303 4,949 27.497 27.497 4. 860 27.001 27.001
2 2.316 12. 868 37.171 2.490 13. 831 41. 328 2.543 14.127 41.128
3 1. 838 10. 209 47. 381 1.973 10. 960 52. 288 1. 886 10. 477 51. 606
4 1.625 9.029 56.410 1.797 9.983 62.271 1. 699 9.437 61.042
5 1. 467 8. 148 64.558 1. 465 8. 140 70.411 1.528 8. 486 69.529
6 1. 430 7.945 72.503 1. 320 7.331 77.742 1.182 6.568 76.096
7 1. 237 6.873 79. 376 1.043 5.797 83.539 1.092 6.067 82.163
2.3.2 EMREZOCHBEKRSBERS S FEL 5L R S PR AR A R 5 (] A, B A A v 3t A% AL AL

W 780 R JFUFR T RE Bk 5 A% O B B RE R 1) 42 26
I T LA AR B 1 B A% 5 o0 AR TR R A T
A3HT S BE\ AR FR 43 5k PC1 A PC2 (I 2), 20 % 4l
R HG B 07 6 1) 156 B 19 % .00 Bl B I8 18 B 5 7
FAAZ 0 o I 1) 43 A A5 5 D o T 1) B A 4 A7 3 L B b

(9 R R A LA 25 B B 0 DR A% i R AR e L S
P M S A 280 P B A0 ol Tt A5 D T ) o Y gt
RS S . M B A R R 07 B 119 219 BRAZ Lo b B
A LLBR P FEAR S TR R AT o r
A Tob T B AL T S 7 e B A0 b B DR

3 2.5 3
A L 2.01 B N ¢ o

2 // g . ™ . 1.5 s - . 2 //// " \\\
o / W N\ ~ 1.01 / N\ —_ / AN
o1 / . 4 \ < / Ky o1 / . . - \
& / % . \ & 0.5 / 3 \ X / * . v \
it , Fio| s p [v \ o A T S
o 0 \ 3 . * * g 0 | / @ 0 ! : 0 ]

. / -
o S ¢ . / o 0.5 \ ¢ / o o . /
2. N . / £ 10| / Q. N /
. . // -1.5 N b e g » //
2 ~ | ~_ | -2 |
=2.04
3 . 2.5 3
4 2 0 2 4 -4 2 0 2 4 -4 2 0 2 4

PCI (60.7%)

PCI (71.8%)

PC1 (60.8%)

A JEURBORE IR S0 AT R P 5 B B A B M S AT A ] 5 C. 20 D6 SRR L 1R A 23 A IR

A 2

JECR 545 0 b JBORE R 23 A1 320823 o0 B

A. Scatter plot of original germplasm. B. Scatter plot of sample plant distribution from

geographical perspective. C. Scatter plot of 20% sampling proportion.

Fig. 2 Principal component analysis of the distribution of the original and core germplasm samples
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