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Construction of Primary Core Collection of Malania oleifera

Based on Phenotypic and Economic Traits
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Abstract: In order to identify the strategies and objectives for the collection and conservation of Malania
oleifera germplasm resources in natural forests, we constructed the core collection of M. olei fera based
on 21 phenotypic and economic traits, and identified the target materials for the establishment of M. ole-
i fera breeding and conservation populations, which provided the basis for the resource conservation of M.
olei fera. On the basis of systematic clustering and preferential sampling method, according to genetic di-
versity method, proportional method and logarithmic method, we set three sampling ratios of 10%, 20 %
and 30% , resulting in a total of seven sampling strategies. Eight parameters were used to evaluate the core
collection constructed by the seven strategies, and the core collection with the best parameters was ob-

tained. Four methods were used to verify the validity and representativeness of the core collection. The re-
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sults showed that, (1) the core collection formed by “priority sampling method + genetic diversity meth-
od +30% sampling ratio” had the best 8 evaluation parameters, and the core collection contained 28 sam-
ples with a sampling ratio of 28.87%. (2) All the four verification methods showed that the constructed
core collection had a good representation. z-test of Shannon-Weaver index showed that there was no signif-
icant difference between core collection and initial collection on 21 traits (0. 05). The coincidence rate test
showed that the coincidence rate of mean value, maximum value, minimum value and Shannon-Weaver in-
dex of 21 traits between core collection and initial collection was more than 80%. Principal component test
showed that the core collection had similar characteristic value, contribution rate and cumulative contribu-
tion rate to the initial collection. The distribution maps of core collection and initial collection showed that
they had similar distribution structure. It was concluded that the constructed M. oleifera core collection
had the characteristics of representativeness, validity and practicability, which could be used as the basis

for the collection and preservation of M. olei fera germplasm resources and the establishment of breeding

population.
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Table 1 The number and proportion of samples under different sampling strategies
L Z R ERUIRPS S
o e ERE senetic diversity metl Proportional meth ol
R 2 FC %Sﬁlﬁiﬂn%ﬂ( BB Genetic diversity method roportional method Logarithmic
Population ro Sample v Y o 3 method
and code Vi/;;:;r number %?H:H_?Hﬁ 0% 20% 30% AR 1 0% 20% 30%
enetic Gl Go Ga Sample Pl P2 P3 L
ratio/ % o o o ratio/ %
™ & Bama(P1) 0.76 6 11.11 1 2 3 6.19 1 1 2 2
JA 1L Fengshan(P2) 0. 88 8 12.87 1 3 4 8.25 1 2 2 2
SRl Leye(P3) 1.25 20 18.27 2 4 5 20.62 2 4 6 3
% = Lingyun(P4) 0.47 3 6. 87 1 1 1 3.09 1 1 1 1
[ #k Tianlin(P5) 0.97 10 14.18 1 3 4 10. 31 1 2 3 2
& T Funing (P6) 1.06 13 15.50 2 3 5 13. 40 1 3 4 3
J" Fd Guangnan(P7) 1. 45 37 21.20 2 4 6 38. 14 4 8 11 4
ey v
| PR — 10 20 28 — 11 21 29 17
Final sample numbers
Elé% It 1|
T 2 U L Bl — 10.31 20.62 28.87 — 11.34 21.65 29.90 17.53

Final sample ratio/ %
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Table 2 Comparison of the genetic diversity indexes of different sampling strategies

S PEH 28 Evaluation parameter
Core collection  (-p o/ M, CRyax/ % CRy/ % VR/ Y% MD/ % VD/ % CRyga/ %
Gl 81.63 1. 69 95.78 123. 66 128. 27 0. 00 23.81 103. 21
G2 90. 17 1. 90 98. 26 108. 81 122. 85 0. 00 23.81 101.52
G3 98.22 1. 96 99. 16 100. 82 123. 14 0. 00 14. 29 100. 70
P1 80. 95 1.71 95.75 122. 47 125.03 0. 00 23.81 102. 71
P2 91.72 1. 90 98. 16 106. 24 124. 23 0. 00 9.52 99. 84
P3 94.67 1.95 99. 88 105. 99 116. 54 0. 00 0. 00 101. 31
L 87.51 1. 85 96. 71 112.98 125. 22 0. 00 19. 05 101. 70

T CR WMZERFEHR M, ZHMEIEEG CRya . BRI CRy . B/MEZEAL R VR, R REEAH ; MD. #{H 22 5 1 70 % VD.
FRFEFEFFCRypy. THHEABRE,

Note: CR. Coincidence rate of range; M,;. Shannon-Weaver index; CRy,x. Changeable rate of maximum; CRy;y. Changeable rate of
minimum; VR. Variable rate of coefficient of variation; MD. Mean difference percentage; VD. Variance difference percentage; CRypa.

Changeable rate of mean.

K3 HEARRABEHHERESR

Table 3 Variation of traits in natural population of Malania oleifera

Rk PEAR Trait N O ERB b A B e
Malania oleifera Code Initial collection  Core collection t-value

ALY A% Fruit longitudinal diameter/mm FLD 1. 96 2.13 0.74

SESCHEFE Fruit diameter/mm FD 1.86 2. 04 0.28

ﬁi IR shape indexes of fruit FSI 1.79 1.76 0.18

#f W H Fresh fruit weight/g FFW 1.93 2.10 0. 34

7 JEJE Pericarp thickness/mm PT 2.01 2.06 0.76

fl{= 49\ 1% kernel longitudinal diameter/mm KLD 2.02 2.06 0.56

Al {112 Kernel diameter/mm KD 2.05 2.13 0.58

W [~ F8 %L Shape indexes of kernel KSI 1.98 2.05 0. 30

Kernel 81~ Fresh kernel weight/g KEW 1.97 1.99 0.72

T{= & Dry kernel weight/g KDW 2.00 1.81 0.75

(= & /KB Water content of fresh kernel/g WCF 1.92 1.72 0. 81

I #%51 Petiole length/mm PL 1.99 2.02 0.96

A5 [E B Knot spacing/mm KS 2. 04 2.02 0.38

I F K Leaf length/mm LL 2. 04 2.07 0.83

';tfﬂ 48 4% Leaf index LI 1.98 1. 99 0.96

A 9 Leafl width/mm LW 2. 04 1.93 0.79

M HEiFH Leaf area/mm? LA 2.04 2.06 0.78

I i & Leaf perimeter/mm LP 2.05 2.08 0.99

T & /K Water content of dry kernel/(g/100 g) WCD 1.51 1.54 0.31

Iﬂfjﬁn JE Wi 7% & Fat content/(g/100 g) FC 1.87 1.73 1. 00

W2/ & B Nervous acid content/ % NAC 1.69 1.91 0.19

P {H (bR 25) Mean(SD) — 1.94+0.13 1.96+0. 16 —
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Table 5

The principal component analysis of initial collection and core collection

JEUR B B0 0 s R 1

Initial eigenvalue of initial collection

A0 0I5 BRI 0 U PR AT A1

Initial eigenvalue of core collection

%
Component HEAE f Ji % 2 HRAT (i Ji% Iy
Eigen value Variance/ % Cumulative/ % Eigen value Variance/ % Cumulative/ %
1 5.97 28. 44 28. 44 5.16 24.57 24.57
2 4.58 21. 80 50. 24 4.68 22.27 46. 84
3 3.01 14,33 64.57 3.67 17. 47 64. 31
4 2.37 11. 27 75.84 2.31 11. 00 75.31
5 1.17 5.55 81.39 1. 49 7.10 82.41
6 1. 10 5.26 86. 64 1.13 5.37 87.78
BT R R R
Core collection Initial collection
3 31
2 21
1 11 IR o
D o~ 6 00 )
25 25 REI
S ) o :
= ~ 8 o $ o:’o
-1 1] oo 2,
-2 =21
-3 =31
3 2 1 0 1 2 3 3 2 1 0 1 2 3
PCAl PCAl
BT BB S R R ST AT 1R 2 3 B R AR A o A
Fig. 1 Sample distribution of core collection and initial collection based on the first

and second principal components
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