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Study on Screening and Construction of Guizhou Walnut Core Collection

ZENG Qinmeng, ZENG Yajun, CHEN Shengqun, HOU Na"”
(Guizhou Academy of Forestry, Guiyang 550005, China)

Abstract: To better construct walnut core germplasm., this paper uses 245 walnut germplasm resources as
test materials and uses the genetic variation data of quantitative traits to explore its construction methods.
We used random sampling strategy, deviation degree sampling strategy, and site priority sampling strate-
gy, combined with 8 gradients (5%, 10%, 15%, 20% ., 25%, 30%, 40% and 50%). The sampling ratio
of the core collection was constructed by clustering multiple times. The core collection was compared with
the original collection and the reserved collection by ¢-test. The core collection was evaluated, and the core
collection was confirmed by principal component analysis and phenotypic traits. The results showed that:
(1) the deviation degree sampling strategy was selected, the overall sampling ratio was 50% , and 131 core
germplasm resources of walnut group Guizhou walnut plants were constructed. (2) The principal compo-
nent analysis of 13 quantitative traits in the core pool of germplasm resources was carried out, and the cu-
mulative contribution rate reached more than 76. 48%. The distribution of walnut core germplasm and
original germplasm in the principal component diagram was similar. In this way, the genetic structure of
the original walnut germplasm is effectively preserved, and the redundancy of the germplasm is effectively
avoided. (3) Under the clustering conditions of Euclidean distance combined with the inter-group connec-
tion method, the deviation degree sampling strategy is the best method to construct walnut core collection.
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Table 1 Information of sampling points
SR %5 PR 54k Z R 4
Sampling point Code Sample size Altitude/m Longitude(E) Latitude(N)
£ B Shigian County sSQ 24 907.8~1167.9 108. 2776~108. 0810 27.2615~27.5616
Wi 2 Yanhe County YH 11 560.0~1029. 9 108. 2538~108. 4586 28.2984~28. 9658
91 B Dejiang County DJ 7 1138.0~1177.5 107.9921~108. 4586 28. 3320~28. 9658
Bk E Songtao County ST 2 719.2~927. 1 108.7000~108. 7123 28.3714~28. 4205
P4 75 X Xixiu District XX 3 1326.0~1352.0 106. 0016~106. 0208 26.0212~26. 1104
P B Wangmo County WM 8 1016. 0~1430. 0 106. 0106~106. 1016 25.1705~25. 2413
# 7 B Zhenning County ZN 7 1016. 0~1097. 0 105. 5008~105. 5898 25.1705~25. 5652
Uk B Guanling County GL 4 1572.0~1580. 0 105. 2651~105. 3128 25.4848~25. 5824
27 E Ziyun County Y 5 1246.0~1370. 0 106. 0616~106. 0640 25.7522~25. 7527
i 5E E Puding County PD 3 1350. 0~1480. 0 105. 4960~105. 5015 26.2622~26. 2651
K3k B Shuicheng County SC 12 1647.0~1869. 0 105. 0249~106. 3837 26.1644~27. 4252
#: 8 Panxian County PX 13 1687.0~1898. 0 104. 3012~104. 4925 25.3946~26. 4216
M TP Xingyi City XY 12 1585. 0~1820. 0 104. 3800~104. 4900 24. 3800~25. 5100
% H Pu’an county PA 10 1462.0~1695.0 104. 5355~105. 5916 25.3525~25. 4050
24{=7i Xingren City XR 5 1247. 0~1450. 0 105. 1114~105. 2530 23.3708~25. 4030
HKE Huishui County HS 7 1150. 0~1173.0 106. 3634~106. 4721 25.5348~26.0119
BT B Weining County WN 83 1770. 0~2308. 0 103. 4437~104. 2842 26.1011~27. 1456
& 2 Hezhang County HZ 18 1669. 0~1885. 0 104.2937~104. 3628 27.1223~27.1434
£ R XX Qixingguan District QXG 11 1583.0~1737.0 105. 0323~105. 1345 27.0619~27. 1434
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Fig. 1 Sampling strategy for core germplasm construction
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Table 2 Principal component analysis (PCA) of core germplasm resources of Guizhou walnut

AT ) AT 1 HF 2 HF 3 AT 4 HF 5
Eigenvalue vector Factorl Factor2 Factor3 Factor4 Factor5
/%L Number of leaflets 0.113 0.174 0.178 —0.434 —0.567
AL 45 B Number of results per branch —0.112 —0.118 0.033 —0.531 0.592
H R Green skin thickness 0.196 0. 350 —0.283 0.216 —0.469
| # Longitudinal diameter 0.723 0.622 —0.046 0. 040 0.204
H§#% Horizontal diameter 0. 864 —0.369 —0.134 —0.011 —0.047
4% Side diameter 0.895 —0.202 —0.059 —0.032 —0.038
=42 ¥l Mean value 0.970 0.069 —0. 089 0. 000 0. 060
BRI EL Fruit shape index —0.064 0.954 0.084 0.049 0.243
4~ H Nucleolus weight 0.641 —0.100 0. 345 0.291 0.124
P Single fruit weight 0. 846 —0.017 0.081 —0.095 0.06
{7 % Benevolence rate —0.209 —0.086 0.468 0.583 0. 040
A i & i Fat content 0.129 —0.065 0.793 0.018 0.001
A i & & Protein content —0.069 —0.163 —0.568 0.403 0.234
FHEH Eigenvalue 4. 269 1. 694 1. 447 1.119 1.076
Tk % Contribution rate 32.841 13.034 11.131 8. 605 8. 277
ZHiF Tk % Accumulating contribution rate 32. 841 45. 875 57.005 65.611 73. 888
3 MEBRERBTEMNERMRZTESEMRERNERESE
Table 3 Percentage difference between the germplasm resources and the original germplasm
characters by priority sampling strategy
ol S MDCR VD VR CRy CRy Ryl ypy RPR
resources bank ratio/ % /% /% /% /% /% /% /% /%
S1 5 7.69 100. 00 15. 38 151. 00 100. 00 100. 00 102. 23 22.48 27.178
S2 10 7.69 100. 00 23.08 145.19 100. 00 100. 00 101. 54 20. 46 31. 85
S3 15 7.69 100. 00 53. 85 142,32 100. 00 100. 00 100. 43 19. 86 38.98
S4 20 7.69 100. 00 23.08 131. 88 100. 00 100. 00 100. 33 17.55 45. 34
S5 25 7.69 100. 00 15. 38 128. 00 100. 00 100. 00 99. 90 16.52 53.70
S6 30 0. 00 100. 00 46.15 122,23 100. 00 100. 00 100. 03 16. 04 62. 70
S7 40 0. 00 100. 00 30. 77 119. 06 100. 00 100. 00 99. 99 15. 22 66. 29
S8 50 0. 00 100. 00 30. 77 112.57 100. 00 100. 00 99. 84 13.70 80. 03

TE : S1~S8 IR AL G URE S WA LAY 8 A 1] R B A% 00 Bl 5

Note: S1—S8 represent the core accession with 8 ratios extracted by the priority sampling strategy
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Table 4 Percentage difference between the germplasm resources and the original germplasm characters

by deviation degree sampling strategy

m fﬁ{’i’f o sﬁﬂ MD CR VD VR CRyo  CRy,  CRy,  pu RPR
resources bank ratio/ % /% /% /% /% /% /% /% /%
D1 5 7.69 81.11% 15. 38 142.92 90. 33 108. 68 101. 54 22.34 24,14
D2 10 7.69 85.93 15. 38 136.8 92.41 107.5 102. 31 20. 32 30.9
D3 15 7.69 94. 05 7.69 135.67 98. 84 106. 93 102.61 19.61 37.48
D4 20 7.69 94. 33 30. 77 132.12 98. 84 105. 37 102. 55 18.59 42. 47
D5 25 7.69 95. 22 23.08 126. 66 99.19 105. 37 102. 32 16. 89 48.71
D6 30 7.69 98.43 23.08 125.72 100. 00 103. 29 101. 47 16. 31 55.62
D7 40 7.69 99. 57 15. 38 118. 65 100. 00 102. 56 101. 23 15. 38 66.52
D8 50 0. 00 100. 00 15. 38 112. 23 100. 00 100. 00 100. 56 13. 86 78.10
TE - D1~D8 7 M 2 5 HURE HEms il UK 8 A LU T B A% 0 b 5
Note: DI —D8 represent the core accession with 8 proportions extracted by the deviation sampling strategy
x5 MHUBERBTREMNERAREIEESEMRERNERESE
Table 5 Percentage difference between the germplasm resources and the original germplasm
characters by random sampling strategy
s Eﬁfﬁ P gﬁf{g MD CR VD VR CRy.  CRy,  CRy., - RPR
resources bank ratio/ % /% /% /% /% /% /% /% /%
RI 5 15. 38 74, 4 15.38 134. 79 89. 65 121.49 102,54 19. 79 22.08
R2 10 7.69 91. 89 23.08 142.74 98. 26 114.01 101. 14 19.72 29.43
R3 15 7.69 91. 89 23.08 138.05 98. 26 114.01 101. 00 18. 14 32.13
R4 20 7.69 92. 60 15.38 131. 43 98.59 114.01 100. 69 16. 39 43.45
R5 25 0. 00 98. 64 30. 77 131. 43 99. 30 100. 00 99. 98 17.05 51.07
R6 30 0. 00 98. 64 23.08 126. 44 99. 30 100. 00 99. 76 16. 37 58.49
R7 40 0. 00 99. 37 23.08 119. 95 99.59 100. 00 99. 80 15. 33 66. 30
R8 50 0. 00 99. 37 46. 15 113.07 99. 59 100. 00 99. 87 13. 83 70. 83

TE : R1~R8 7R BEHLIBURE 36 W Sl HCEY 8 A Lo Bl B9 4% 00

Note: R1—RS8 represent the core accession with eight proportions drawn by the random sampling strategy



870

(LT |

7/

42 %

D8 #Y fe KRS AL R L e /ME R AL AR P AR bR
R R TULRER LBIE R F RS, HF- A AR b 3 S F2 7
TRER LB AR R T ST, 255 25 08, fi 25 15 HORE 5w
(D8) B 3 3 44 J A% Bk 1) 20 o o0 8 D5, L g 2
131 3 A% 0 ol o 5

1801
N
150f D8
EIR8

120

I
(=)
(=

EL {51 Proportion/%
O
(=)

W
(=
T

AN
AN

7
é
/
/
/
/
/
/
/
/

AN
ARNNINNINRINNNINRNNNNNY

% /K

03

DFE P S0 & & § & & &
%\Q"_‘;\&Q'\\Q C/§ @ C%

& 2% Parameter/%

ST 7RI e BBURE SR T BRURE HE 3108 5 26 B %00 BT 5 D8 3K it 15
JEHURE SR T BURE LU 491 50 %0 A9 A% O A BT s RS 2 7 B ATLHURE
SRS T BURE LE 512 50 Y0 B A% 0 A BT
B2 3 FhEURE SR T 2% 2 80E L EL
Sl represents the core accession with a sampling ratio of 5%
under the preferential sampling strategy; D8 represents the
core accession with a sampling ratio of 50% under the
deviation sampling strategy; R8 represents the core
accession with a sampling ratio of 50% under the
random sampling strategy
Fig. 2 Each parameter value under the 3

sampling strategies

2.3 b FREIEN 5 #EIA

2.3.1 #ZOFEBESR T S50% B HEE L F T,
131 O3 R Bk AZ 0 il Jo 9 5L 7 I Ao oG 9 R ) 52 B L 481
N 53.47% o X R AR A O B S HEAT ¢ K
By, A6 AL KIS A4S R R B L )
A ) A RAZ O T B A AR G AR e, 5 Rk
Fft 7R 45 48 bi 1A 258 K. 3 2k 4G 0 A% 0 Bl BT 13
AR PR B OF S AR R RS A AR A R
GERRWEBE AT G &k 97. 8% LA I, B 5
BB AT RIS 106, 78 % LA b Ui B 40 A6 Mg 1
131 Oy Ak A% 00 b B A2 A 010 HL LA R 5 v 4%
PRI A S

2.3.2 BaOMBREFIN AR R TR BT IR R
131 3 A% 00 ol J53 9% V5] FH 32 40 43 T 25 R AT A
SESR L 7 AN 3, Ak SRR RAZ O R AY AR
OB B GR D BoR JE R S D R R TS 6
A E BT BHREAE /N T 1L R BT 5 0 R AR 5
A F AT R AEAE 43 38 1,076 A1 1. 064, Bt 5T
R0 R 73,89 Y 1 76. 48 % Uk A% B AZ 0 il R
{14 BT R SR L DR B A% O Bl AR R 5 S R4
FREMRRE 13 DRBIBIE 76. 48X DL F BT =,
AR T B E AR, W, B3R 3 E 4
FE IR MRAZ OB AN A AL T R R A AN 4y
A7 3 Bl i HL AN FRLEAT R S R R A S AE N
& B ALY FEE 114 A% M A 00 o J5R0 1) S T B AR 6 R A5 A
Ui« BEA8 T A 250 b D v o i) 3 A% 15 AR R

ko6 FMEMEMBRSZOMBAOREEIR €K
Table 6 Different characters of primary germplasm and core collection

SEIY{H Mean 75 S ZE Coefficient of variation

Chamatrer I e
rimary Core Coincidence Primary Core Coincidence

germplasm collection rate germplasm collection rate
/NI Number of leaflets 10.244+1.85  10.19+0. 20 1. 00 0.18 0.19 .06 —1.20
FAAG 2 B Number of results per branch 2.97+0. 89 3.045+0. 36 1.03 0. 30 0. 34 .13 —1.42
F B ¥ Green skin thickness/mm 6.0441.62 5.9940. 30 0.99 0.27 0. 30 .12 —0.31
4% Longitudinal diameter/mm 36.03+3.65 36.0940.11 1. 00 0.10 0.11 .10 —0.33
4% Horizontal diameter/mm 30.61+2.83  30.6940.11 1. 00 0.09 0.10 .11 —0.14
4% Side diameter/mm 32.96+3.28  32.88+0.11 1.00 0.10 0.12 . 20 —0.12
=¥ {4 Mean value/mm 33.2042.76  33.2240.09 1.00 0.08 0. 10 .25 —0.24
LR L Fruit Shape Index 1.18+0.12 1.18+0. 11 1. 00 0.10 0.11 .10 —0.31
A~ F Nucleolus weight/g 5.04%1.51 4.9020. 32 0.97 0. 30 0. 34 13 0.99
BT Single fruit weight/g 10.1642.98  10.15+0.35 1. 00 0.29 0.36 .24 0.35
H 13 Benevolence rate/ % 50.31+7.31  50.23+0. 16 1. 00 0.15 0.16 .07 —0.81
fig i % &= Fat content/ % 64.33+4.62  64.28+0.08 1.00 0.07 0.08 .14 —0.35
M B B Protein content/ % 21.7143.35  21.5740.17 0.99 0.15 0.17 .13 —0.41
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Table 7 Principal component analysis of primary germplasm and core collection

JE A f Primary germplasm

O FhF Core collection

ESN W
rate contribution rate rate contribution rate

1 4.269 32. 841 32. 841 4. 350 33. 460 33. 460

2 1.694 13.034 45,875 1.718 13. 214 46. 674

3 1. 447 11.131 57.005 1. 606 12. 351 59. 024

4 1.119 8. 605 65.611 1. 205 9.271 68.295

5 1.076 8. 277 73. 888 1.064 8. 184 76.479
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The red dots indicate the primary germplasm; the black dots
indicate the core collection
Fig. 3 Principal component diagram of Guizhou

walnut core collection
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