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Abstract; Genetic variations analysis of 127 Yanshan chestnut germplasms from 11 populations 15 phenotypic
traits related catkin of Yanshan chestnut were designed with genetic diversity analysis, correlation analysis and prin-
cipal component analysis,in order to provide valuable basic data and theory foundation for normalization , standardi-
zation , preservation and construction of chestnut core collections , provides the basis for the gene localization of agro-
nomic traits. The results showed that: phenotypic traits related catkin of Yanshan chestnut were rich in phenotypic
diversity ,with mean variation coefficient (CV) of 27.55% and Shannon’s diversity index( H') of 1.99. The mean
variation coefficient( CV =64.80) of bisexual catkin numbers/ catkin numbers was the largest,the mean variation co-
efficient (CV =7.52) of male catkin numbers/catkin numbers was the smallest. The Shannon’s diversity index
(H' =2.08) of stamen length was the highest,the Shannon’s diversity index( H" =1.89) of bisexual catkin num-
bers/catkin numbers were the lowest. 9 phenotypic traits related to catkin were highly significant which indicated
that a wide range of variation existed in these two levels. Correlation analysis showed that; More flower traits were
highly significantly and extreme significantly related. Principal component analysis showed that floral traits in the

first 5 principal components reflect the total information content 85. 35% , bisexual catkin numbers/bearing shoot,
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catkin length/ catkin width, catkin width, catkin length ,bisexual catkin numbers/catkin numbers, male catkin num-

bers/catkin numbers, female flower numbers/bearing shoot, stamen length, floral axis length/floral axis width, 9

characters was the main factor causing variation in traits of Yanshan chestnut. The 127 materials were divided into

8 kinds of cluster analysis. Flower character same source with similar material part can get together, the results were

similar to principal component analysis.
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Tab.1 Name,source and number of 127 resources in Yanshan chestnut
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Tab.2 Basic parameter value and diversity of traits related flower for Yanshan chestnut

R

BEARKL 3908 « trifi2

OB A BoE ERRER SHAHRE

Morphological character Sample size ~ Mean * s Median  Mode  Rang cv H
K E/em Catkin length, Cl 211 18.46 £2.51 18.15 16.63 13.17  13.58 2.05
FEFFHLE/mm Catkin width, Cw 211 1138171 1131 1244 9.52  15.03 2.05
TEFP/INERESEE Density of catkin, De 211 16.47+2.45 16.29 17.30 20.18  14.86 1.98
TEARLEE /mm Floral axis width, Faw 211 3.30£0.75 3.34 3.55 3.19 22.81 2.06
HERE K Z/mm Stamen length, SI 211 4.06£0.76  4.06 3.98 4.16 18.78 2.08
ML Catkin length/ Catkin width, CL/Cw 211 16.78 £3.20 16.19 15.50 16.05  19.08 1.98
AR HLEL Floral axis length/Floral axis width, Fal/Faw 211 60.39+15.59 56.56 52.09 76.52  25.81 1.96
HHFPRLUELL Floral axis width/Catkin width, Faw/Cw 211 0.29£0.06 0.29 0.30 0.36 21.71 2.04
AR TEUYME Catkin types of phentotype mean 18.96 2.03
TN B/ Male catkin numbers/ Bearing shoot, Mcn/Bs 211 7.13+£2.03 6.82 7.00 10.50 28.48 2.03
BMEAE TN BB/ Bisexual catkin numbers/Bearing shoot, Ben/Bs 211 0.90+0.58 0.8 1.00 3.51  63.89 1.91
WAL KL oA/ Female flower numbers/Bearing shoot, Ffn/Bs 211 1.23+0.69 1.16  0.81 5.07 56.38 1.93
BAEFAEY HKi/ 4 Catkin numbers/Bearing shoot, Cn/ Bs 211 8.03£2.22 7.84 650 11.75 27.64 2.00
WA/ TR A6/ Female flower numbers/Bisexual catkin, Ffn/Be 211 1.17£0.15 1.14 .00 0.76 12.87 1.97
AL PN BAEFE A8 Male catkin numbers/Catkin numbers, Mcn/Cn 211 0.90+0.07  0.91 0.92  0.40 7.52 1.94
IR AN B8N Bisexual catkin numbers/ Catkin numbers, Ben/Cn 211 0.10+£0.07  0.09  0.08 0.40  64.80 1.89
HEFr e FAUYME Catkin quantitative phenotype Mean 37.37 1.95
PIfE Mean 27.55 1.99
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Tab.3 Comparision of catkin types for Yanshan chestnut in different populations
TEfR HEFREE/em AL /mm  AEPHLEE/mm B/ MERRERE MK /mm R REIL  EEKHEIL  FPREELL
Population Cl Faw Cw /(/em) De Sl Cl/Cw Fal/Faw Faw/Cw
B % Changli 19.42+3.27b  3.29+0.80a 11.47+1.69b 16.88+2.25a 4.09+0.77b 17.52+3.30a 62.22+13.99a 0.29 £0.07a
T Funing 17.31 £2.33ab 3.23+0.76a 11.44+0.87b 16.17+1.83a 4.11+0.36b  15.31 £2.07a 57.58 +16.53a  0.28 +0.05a
#HJE Qinglong 18.27+1.90ab 3.49 +0.67a 11.09 £+1.54b 15.26+1.78a 3.80£0.72ab 17.02+3.19a 55.64 £13.89a 0.32 £0.06a
S Kuancheng ~ 18.40 +2.65ab 3.09 +0.47a  11.78 +1.36b 16.89 +4.46a 4.35+0.57b 16.01+3.08a 62.99 +11.73a  0.26 £0.03a
7 Qianxi 18.50 +2.60ab 3.33+0.76a 11.53+1.87b 16.29+2.24a 4.10+0.81b 16.70 £3.58a 59.57 +15.67a  0.29 +0.06a
L[ Xinglong 18.05 +2.30ab 13.19+0.91a  11.26 +2.28b 16.60+2.06a 4.04 +0.98b 16.78 £3.48a 63.46 +20.17a  0.29 +0.08a
Bk Zunhua 18.78 £2.22ab 3.18 +0.72a 10.96 +1.48b 15.72+1.76a 3.96£0.59ab 17.71 +3.28a 63.90 £17.55a  0.29 £0.05a
L% Qianan 18.97£3.69ab 3.20+0.94a 12.77 +1.81b 16.96+2.29a 4.79+0.61b 15.10+0.57a 62.96 +14.47a  0.25 £0.05a
% Pingquan 15.82+1.83a 3.64+1.14a 8.99x1.13a 17.32x1.78a 3.07+0.81a 17.87 £+4.32a 52.76 +21.63a  0.40 +0.09b
$4ZE Huairou 18.68 £1.73ab 3.67+0.73a 11.68 +0.96b 16.80+1.65a 4.01£0.61b 16.27 +2.40a 54.43 £12.54a 0.3220.07a
B Changping 17.50 +1.41ab 3.50£0.93a 11.22+1.11b 18.44+2.13a 3.86+£0.72ab 15.87 +2.79a 54.42+18.24a 0.31 £0.09a
AN F RS IR R AR 5% KF 25 W2, £4 6,
Note ; The lowercase letters indicate significant differences at the 0.05 level probability. The same as Tab. 4.
4 REER A L R A B b
Tab.4 Comparision of catkin numbers for Yanshan chestnut in different populations
i3 WAL TP AU RA PP MU RA MR REL B R MR PRy MR I PR T L
Population /A~ Men/Bs /4~ Ben/Bs /A~ Fin/Bs /A~ Cn/Bs /A~ Ffn/Be Men/Cn Ben/Cn

B %L Changli 7.24£1.87a 0.85 £0.59abed 1.12 £0.62a 8.10 +2.15a 1.24 £0.17b 0.91£0.07ab ~ 0.09 £0.07ab
7 Funing 7.78 £2.11a 1.39 £0.36¢d 1.64 £0.42a 9.16 £2.46a 1.16 £0.12ab  0.84 £0.02a 0.16 +0.02b
HJE Qinglong 7.05+1.17a 0.97 £0.33bed 1.31+0.40a 6.77 +1.20a 1.26 +0. 15b 0.89+0.04ab  0.11 +0.04ab
Fi3 Kuancheng 6.35+1.99a 0.77 £0.37abc 1.03 £0.44a 7.13 £2.02a 1.14£0.11ab  0.89+0.08ab ~ 0.11 £0.08ab
1T Qianxi 6.65 £1.56a 0.92 £0.62abed 1.19£0.67a 7.58 £1.70a 1.15+0.17ab ~ 0.90£0.07ab ~ 0.10 £0.07ab
L% Xinglong 7.57 £2.10a 0.67 £0.48ab 0.88 £0.50a 8.21+2.11a 1.14 £0.13ab ~ 0.93 £0.05b 0.07 £0.05ab
Bk Zunhua 7.42 +2.54a 1.05 +0.46bcd 1.23 +0.46a 8.47 £2.62a 1.14 +0.14ab  0.88£0.05ab  0.11 +0.05ab
&% Qianan 8.21+4.41a 0.90 0. 58abed 0.97 £0.66a 9.11 +4.78a 1.04 £0.04a 0.90 £0.08ab  0.10 +0.08ab
-5 Pingquan 6.31+0.71a 0.23 £0.06a 1.05 £0.55a 6.83 +0.15a 1.12£0.17ab ~ 0.97 £0.02b 0.03 £0.02a
2% Huairou 7.70 £3. 14a 1.48 +0.95d 2.44 £1.14b 9.25+3.74a 1.25 +0. 16b 0.84 £0.10a 0.16 +0. 10b
&F- Changping 7.69 £1.36a 0.71 £0.25ahe 1.56 £0. 11a 8.40 £1.5%a 1.08 £0.07ab  0.92+0.02ab ~ 0.08 £0.02ab
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Tab.5 Correlation analysis of phenotypic traits related flower for Yanshan chestnut
\ " Tk WE O WEE o TEEF RN BERMC RN ey THER
ik TRKE  BFRE RPN RWEE  BEKE  ERRkEE e ¥ . N
" TR TP ODELCRKLCURIC e owmwotwmotm M MR 0
bR ' Ffw RO Mk Bk R Gk Bk Na/ln B/
HFkEQ |
TEFPHUE C 066 1
TN De 008 0wl
TEHRHLE Fav 0U 0Bo0m 1
HEKE 0,164 087 010 004
TERFRARH U/ 0407 -0 0037 -0.M -0 ]
TEHHRIL Rl Fay 0887 036 008 -0827 008 058 ]
HFRUEH, Faw/ 007 029 -0 0060 09 -5 |
AR s <000 <002 00m 008 -018 000 -0 0E
BRI BOVEs 010 008 <015 0050 -0.03 008 -0.08¢ 010 025 1
MR/ 8 i Bs 01" 0IR -000 0257 006 004 0160 01 006 oM
SEEMUER OB oM <060 010 000 0l 0057 -0.080 010 0% 04T 0l
MR fvBe 0140 004 0188 <003 00 0% 0B -0.09  -012 006 0mT -005 |
SEFEIFHL 0 Mo/ o S0 000 005t -0.08 000 0010 00 -0.00 0.0 -088% 070 <006 -01B
T A B Ca 0,149 OIS 008 012 008 008 -0.04 0.0 -0.189% 0.8 075 0 019 0w |
et T A ERRTE P <0.05 FIl P<0.01 KFETRBEESR,
Note: * and ™ indicate significant difference at P <0.05 and P <0.01 ,respectively.
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Tab.6 The eigenvalue and contributive percentage of principal components and component scores
coefficient matrix of t phenotypic traits related flower for Yanshan chestnut
43 Principal component
Ptk 1 Fs 2 T 3 F 4 FRy 5 Fsr
First Second Third Fourth Fifth
Character code o O o O o
principal principal principal principal principal
component component component component component
EFKE Cl 0.266 0.143 -0.186 -0.089 0.881
EFHE Cw 0.259 -0.897 -0.091 -0.052 0.326
P /INMEFERE De -0.199 -0.246 -0.127 -0.411 -0.212
FEHIHLE Faw 0.436 -0.340 0.679 -0.372 0.280
HERE R S 0.080 0.834 —0.424 0.213 0.237
KA Cl/Cw -0.060 0.905 -0.075 -0.110 0.321
FEHHE AL L Fal/Faw -0.307 0.483 -0.729 0.269 0.202
5l FHUE EE Faw/Cw 0.273 0.265 0.802 -0.435 0.045
HEFE 80 A Men/Bs 0.109 0.153 0.516 0.784 0.174
PP P50 BB Ben/Bs 0.913 0.184 -0.120 0.214 -0.115
WEAEA KL R Fin/Bs 0.863 0.102 —0.040 0.094 —0.033
BAEFTF N Bk Cn/Bs 0.313 0.197 0.423 0.787 0.136
BEFEAN L P YEFE Fin/Be 0.165 0.070 -0.244 -0.213 0.230
HEAE T HL 5] Men/Cn -0.876 -0.089 0.354 0.072 0.226
BiMEAE 7 Ll Ben/Cn 0.877 0.077 -0.348 -0.088 -0.228
FEF{E Eigenvalue 3.798 2.946 2.647 1.983 1.427
TiHk*/% Contributive percentage 25.323 19.638 17. 650 13.222 9.514
Z1 5%/ % Cumulative contributive percentage 25.323 44.961 62.611 75.833 85.347
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Fig.1 The principal component analysis of 127

Yanshan chestnut germplasms
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Fig.2 Cluster dendrogram of Yanshan chestnut
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