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Construction of core germplasm of Xinjiang wild walnut

ZHANG Jie,ZHANG Ping’, LI Qinxia

(College of Forestry and Horticulture, Xinjiang Agricultural University + Key Laboratory of Forestry Ecology and Industry Technology in Arid
Areas of Xinjiang Education Department, Urumqi 830052, Xinjiang, China)

Abstract: [Objective] Deep characterization of genetic resources is a prerequisite for genetic improve-
ment and management of walnut. Xinjiang wild walnut natural preservation in Gongliu county of Xinjiang
Yili Kazak Autonomous Prefecture, has abundant wild walnut germplasm resources, and contains a large
number of fine property genes. Construction of Xinjiang wild walnut core germplasms can be beneficial for
effective preservation and utrilization of the resources. [ Methods]In the experiment, the seedling leaves
were collected for SRAP analysis from 4 217 wild walnut trees in the wild walnut valley of Gongliu county.
Genetic diversity informations of Xinjiang wild walnut obtained by SRAP were used for clustering un-
grouped scheme, using the ILDSS (optimizing LDSS) method to construct the primary core germplasms of
Xinjiang wild walnut. Based on the basic data of the wild walnut trees in Xinjiang wild walnut germplasm
resources database, we comprehensively analyzed the actual survey results to supplement the established
primary core germplasm, and finally determined the core germplasms of Xinjiang wild walnut. The aver-
age effective allele number (NVe), average Nei’s genetic diversity (H) and the average Shannon information
index (I) were selected as the genetic parameters to evaluate the genetic diversity of core germplasms in
this study.[ Results] 0.5% to 20% sampling proportion were selected from the Xinjiang wild walnut group,
using LDSS (optimizing LDSS) method of clustering ungrouped scheme optimization for collecting 10 core
sample set. Among the 10 core sample sets, only one had smaller values of Ne value, average Nei’s genet-
ic diversity index value and average Shannon’ s information index value than those of the original germ-
plasm genetic parameters. The core samples genetic parameters and the determined sample numbers were
used to construct the primary core germplasm of the Xinjiang wild walnut. The result showed that primary

core germplasms accounted for 0.81% of the original germplasm, retention rate of the average Ne value, av-
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erage Nei’ s genetic diversity and average Shannon’s information index of primary core germplasms were
100.01%, 100.02% and 100.02% respectively. T—test results showed that, the average Ne value, average
Nei’s genetic diversity and average Shannon’s information index of primary core germplasms were not sig-
nificantly different from the original ones at 0.05 level of probability. The constructed primary core germ-
plasms of Xinjiang wild walnut could well represent its original germplasm in this study. In order to make
more comprehensive and perfect Xinjiang wild walnut core germplasms, on the basis of the builded 34 pri-
mary core germplasms, with reference to the Xinjiang wild walnut base database data such as fruit type ,
bark roughness, flowering order, branches colour, resistances to diseases (insects), 14 additional samples
with special properties were added. Finally, Xinjiang wild walnut core germplasm included 48 samples,
which accounted for 1.14% of the original germplasms. The retention rates of the average effective number
of alleles, average Nei’ s genetic diversity index, and average shannon’ s information index accounted for
99.99%, 99.92% and 99.98% of the original germplasms, respectively. T—test result showed that, at the
level of 0.05, the three kinds genetic parameters were not significantly different from those of its original
germplasms. [ Conclusion] Construction of the Xinjiang wild walnut core germplasms were complemented
by clustering ungrouped scheme and the constructed Xinjiang wild walnut core germplasms could well

present the original wild walnut resources genetically and ecologically. The experimental results can pro-
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vide some theoretical basis for the protection and utilization of this precious resource.
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Table 1 Genetic diversity of core samples

set and original germplasm

Boke PR SP¥) Nei’si5if% P34 Shannon
AR f DAL LR EIsSieeid
Core Average effective  Average Nei's Average shannon’s
samples  number of alleles,  genetic diversity  information
set Ne index, H index, /
ILDSI1 1.952 3 0.387 4 0.496 7
1LDS2 1.950 5 0.387 6 0.497 1
1LDS3 1.949 4 0.386 9 0.498 2
1LDS4 1.954 8 0.388 1 0.497 8
1LDS5 1.947 2 0.388 6 0.496 9
1LDS6 1.949 8 0.3876 0.4959
1LDS7 1.956 3 0.387 7 0.496 6
ILDS8 1.9512 0.388 4 0.497 5
1LDS9 1.947 8 0.388 9 0.495 8
ILDSI0  1.9423 0.386 4 0.495 1
JEIAFIET 1.945 4 0.386 8 0.495 4
Original

germplasm
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Table 2 Genetic diversity of primary core germplasm

and original germplasm
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Table 3 ¢—test of primary core germplasm and original germplasm

P bR efoeg SOEE

EiEtan TSR : ., Difference t1H
Average Standard  Differential

Index Germplasm group L standard t value P value
value deviation  mean deviation

SRAT RN BRI JEUARN T Original germplasm 1.9454 0.005 711
Average effective number of alleles, Ne  FIZAZCFPT Primary core germplasm  1.945 5 0.007 567
P-4 Nei " s st fl ZFEPEFR AL JEUAFH BT Original germplasm 03868 0.010 656 —0.00568 0.014 805562 —0.383 0.704
Average Nei’s genetic diversity index, H ~ HJ A% .CoF BT Primary core germplasm  0.386 9 0.010 164

-4 Shannon {5 B 64K JEUfFPF Original germplasm 0.4954 0.031780 -0.00994 0.048970212 -0.203 0.840

Average shannon’s information index, I~ HJZAZ%.CoF BT Primary core germplasm  0.495 5  0.040 204
:a=0.05 BFEKFT P> 0.050F, ZRABE; P <0050, 227 BH. T,

Note: at a=0.05 significant level, P > 0.05, the difference is not significant; P < 0.05, the difference is significant. The same below.

0.010 103 0.009 803 796  1.031 0.311
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Table 4 Genetic diversity of primary core germplasm and retain germplasm

SPEA RAF (N R -1 Nei’s 14 %

T P45 Shannon {75 A5 4L

Germplasm ?ézti’i& b Average effective number FEVEFEEL Average Average shannon’s
group ample number of alleles, Ne Nei’s genetic diversity index, H information index, /
IG5 34 1.9455 0.386 9 0.495 5

Primary core germplasm

PRAE i 4183 1.9453 0.386 7 0.495 4

Retain germplasm

x5 FREMRSMRZOMEN R

Table 5 ¢ test of retain germplasm and primary core germplasm

SEEME bRiEE 2SR ZEfEbRERE

1atr FhiRE Average Standard Differential Difference e PiH

Index Germplasm group L .. tvalue P value
value  deviation mean standard deviation

IR AR TREANE Retain germplasm 1.9453 0.042659 0.008 755 0.010 324 53 0.848 0.403

Average effective number of alleles, Ne  HIZAZ.LF T Primary core germplasm  1.945 5 0.042 131

BT Nei’s it A& 22 REMEHE AL PREAFN T Retain germplasm 0.3867 0.055743 0.015694 0.013 880 19 1.131 0.267

Average Nei’s genetic diversity index, H 2 AZ.LFIT Primary core germplasm 03869 0.056 593

-3 Shannon {5 B 1544 4B 5T Retain germplasm 0.4954 0.190 983 -0.02188 0.053 168 54 -0.412 0.684

Average shannon’s information index, I #JZ¢4%:L>FF Primary core germplasm 0.495 5 0.223 849
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Table 7 Genetic diversity of core germplasm and original germplasm

H3548

BeARY I R D B F-H Nei s ot f ZHEHERE ST V-3 Shannon {5 B 45 5L
FpEEE Germplasm group Saml b Average effective Average Nei’s genetic Average shannon’s
amptle number number of alleles, Ne diversity index, H information index, /
BRI Original germplasm 4217 1.9454 0.386 8 0.495 4
% FTT Core germplasm 48 1.9452 0.386 5 0.495 3
{5-#8 Z Retention rate/% 1.14 99.99 99.92 99.98
®8 OMBEEREMERN REER
Table 8 t—test of core germplasm and original germplasm
- , 14 RS SE % PHARE S

siebi i TS bR MR RERRERE

Average Standard Differential ~ Difference standard
Index Germplasm group . . t value P value

value deviation mean deviation
SEYAAT B A B R R JEUIAFI R Original germplasm — 1.945 4 0.036 225 0.005298  0.008 227 53 0.644 0.523
Average effective number of alleles, Ne B FPT Core germplasm 1.9452 0.039 462
FH Nei s 1t Z AR PR 4L JFEAFE Original germplasm  0.386 8 0.064 776 0.006 319  0.013 543 73 0.467 0.643
Average Nei’s genetic diversity index, H %0 F1 5T Core germplasm 0.3865 0.060 492
-4 Shannon {5 B 54K JEIAFIER Original germplasm 04954 0.190475  -0.01551  0.040 31576 -0.385 0.702
Average shannon ’s information index, I %0 FP 5 Core germplasm 04953 0.212012
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