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Abstract: Phenotypic diversity of 12 important agronomic characters include leaf and nut phenotype
and quality for 90 Chinese chestnut cultivars from 10 provinces were analyzed using nested design
variance analysis and cluster analysis methods. The results showed: (1) There were significant differences
for 12 agronomic traits of chestnut among and within populations, indicated that there existed a wide range
of variation in the two levels; (2) The average variation coefficient of leaf and nut phenotype and quality
traits were 7.7%, 4.4% and 6.8%, respectively, showed that genetic stability of nut phenotype traits was
higher than the other two traits; (3) The average of phenotypic differentiation coefficient among
populations were 23.42%, which were less than the variation within populations(76.58% ), showed that the
variation within populations was the main source of variation; (4) Ten populations of chestnut were divided
into 4 categories by using the minimum distance cluster analysis, indicated the differences of phenotypic
diversity of chestnut existed in different geographical population.
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BZE (Castanea mollissima Bl.) J&5¢3}-#} (Fagaceae) JEJ& (Castanea Miller). H[E B 57k th:
SR SR AT A, AR AT F S M e R SR KRR (Anagnostakis, 1992
Eiichi et al., 2009; % %%, 2009).

BRI [ S RN S R 2 —, iR ddb YRR, Wb, WL BRI 2
o BB AR 2 2 X A v R SRR AT R 5 B Ut P2 RIS SRR R M T ot i ) R R CE R b A%
2006),

MR Z K2 2R S 2 FEPE SR G AR,  RAURIAE R B 2 A7 /1 JE R Rk
AMAIRE YA S ST 2 1) b TRV PR, AR 8 250 2 e o s I s PRI 28 22 S R A T L1 3 L (4t 45, 2002
Mg, 200500 RBVRFAEH, W0 R SEPHRAR I 2 2 AR St a4 L AR S I B ELRRAIE 2 — (Michelle et al.,
1995).

AHFEFEHA LA A B AR 7 DX IR A A Sty SR O AR, I e IR SR e i A
BER ZARRIAT R Z FENE T, 3875 [ H XA Sty i 3 AR S A S A8 e /K, 4 Tl
SR R BB R ORAT S i Rl iz 5 B B LA .
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1.1 RIEw Y

DAL ZR 28 SRR I 0 T IR AR R W s T ok 1 LD AR 10 N8 (D 11 90 AMREES A AR, 90
AR R HORPE LR 1 80k 2.0 R T IARA R IR LT, RE 116°20" ~
117°59', Jt4i 35°38' ~36°28", @il iy Y- ¥R R P 2= KU X, AF P340 13 °C, fF[R/KE 697
mm. 2012, 2013 ZLEHAE 8—10 H RAEMRZEM RIS, RN FFOER 3 MRAE KR E R I REE
B, MAEERR A DU A R4 30 1 SE B Fr R 30 A A SE AL [ SEEG A o AR K L R SE
WA MR FR S K, RRGEE. AR RIS LR ek & AT
. MEATE. BEEIL 12 /NREMER OBt RENFTEAR & 3 B8 IR 1R b 347
W 5E
12 MAH. BRRENE

R SR B OIS ARCE T K 96 B DL K . TR AREO S A U TR
o = R K R R

IR AN T . B PRI AT &, SR AEbs - RO A R, Tz —HT
KPR . RIBFREOH AR FIBIRE = WK/ R,
1.3 EFGRERNE

YEN B R M R L 5 00 58 . 28 Hizukuri 45 (1989) (735 F/EE 2 it . LA 100 pg - mL™!
AP R TRV Fr v 2 o BOBCIERE S 1 g IFBE IR AT, I 201 /08, 91 35 mL 0.5 mol - L' NaOH,
WAL EE 20 min, Y EIE B0 20 min (4500 - min™), B EIEW 1 mL, #1000 £%; BUR
W 2mL, MIA 5 mL BE—EEW, A 10 min B0, WEGET 620 nm B FHM, Il OD 14,
B DR T E

AT TR R B LE vl e (REHE, 2008)

MEASTERNES R (GB 5009.5-2010 £ %4 FhavE 25 1 & AR E )

FE-S B IIE 2 (GB/T 5009.92-2003 £ 22 4 [F b e £ A 85 (1 5E )
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Table 1 Data of phenotype traits of leaf and nut of ninety local cultivars of chestnut

KW IR ITHERL s e RIS AR i
Source  Cultivar Leaflength Leafwidth ~of In4eX f;:;;e Nutlength  Nutwidth Ut ndex
LR J i K4IMI Guangde Dahongpao  16.5+0.8  62+03  2.7+0.1 1.6+0.1 27.80£0.08 31.02+124 0.90+0.04
Anhui 4| . Ruancizao 119+£05 54+02 22400 1.0£02  2983+022 33.15+1.40 0.90+0.04
FF9K LMD Shucheng Dahongpao 22.9+0.6 8.3 +0.1 2.8+0.1 23+03 3024+0.85 36.14+2.54 0.84+0.04
- HLE Yelicang 19706 74+03 27+00 24+01 2716021 27.69+099 0.98=0.03
TEGIKEEM Chongyin Niandiban  154+0.7 7.5+04  2.1+0.1 09+0.0  2935+0.79 3597+0.70 0.82+0.01
Jbst PR3 Huaihuang 167+13 67+02  25+02 1.7£04  2796+137 3023+136 0.92+0.02
Beijing £ Huaijiu 135£0.6 63+03  21+00  1.1+0.1  2484+026 27.74+137 0.90+0.05
¥ E 2 %5 Xinzhuang 2 132+1.8 55+03 24+03 17£02  2441+288 2692+3.00 0.91=0.01
#EE Yanchang 156+0.7 67+03  23+0.1 14+£02  2562+040 2833+0.97 0.90+0.02
#EF Yanfeng 205+1.6 75+04 27+01  20£00  26.09+024 30.39+0.81 0.86+0.02
4T Yanhong 147+£05 64+06 23+02 12+03 2878026 3236+0.09 0.89+0.01
b A4 35 Dongmiwu 35 17.1£04 97+48  24+02 12403  2321+0.79 25.88+0.18 0.90+0.03

Hebei  zcwsiy 4y Dongmiwu Wuhua 183409 6.6+0.1  2.8+0.1  07+03  2557+0.13 27.18+0.42 0.94+0.01
JERI KM Duanci Dagingpao 172412 77+03  22+0.1 12+02  28.60+257 31.82+294 0.90=+0.02

FIARMA Duanzhi Banhong 159+£08 65+0.5 25+02 12+0.1 31.74+0.56  36.85+0.58 0.86+0.02
BT 7% Guanting 7 147+£08 68+02 22+0.1 13+05  2496+134 2691+039 0.93+0.04
Jii i 20 Houhan 20 163+1.0 7302 22+0.1 14+0.1 2327+039 2589+042 0.90+0.01

iT% Qian’an 20717 6.8+05 3.0£0.1 1.1£0.3 2492+0.76 2624+0.83 0.95+0.01
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Source  Cultivar Leaf length Leaf width Leaf index i:;llf Nut length Nut width Nut index
P§i 7 %5 Xigou 7 156+05  6.0+03 26+00 1.0+£02  2520+025 26.62+0.14 095=0.01
e REEE Yanshan Kuili 155411  7.0£02 22+£02  1.1+£02  27.49+041 3122+023 0.88=0.01
J4IATE Zundali 164+ 1.1 7712 23+03 12+04  2927+0.73 33.15+2.38 0.89+0.06
] 0k 15 Gaodian 1 16.6+03  73+08 23+03 12+£03  2887+028 3503+0.54 0.82+0.02
Henan &)k 9 %5 Gaodian 9 16507 73+03 23+00 1.0+0.1  2813£040 3151+030 0.89+0.01
)% 10 %5 Gaodian 10 168+08  65+02 26+0.1 14+£02 2716074 2728+1.46 1.00+0.03
F[H 8 % Liyuan 8 183+1.0 84+05 22+0.1 14+£0.1 2831106 3496+0.72 0.81+0.02
bl J\H4. Bayuehong 133+£09  6.0+02 22+0.1 13£02  2693+0.95 2680+0.66 1.01+0.05
Hubei /104 Bikouhong 182403  7.8+04 23+0.1  14+01 25324033 27.84+0.52 0.91+0.01
H:4t Guihua 24+02 92+04 24+03 1.8+£04  3120+1.07 37.09+£0.56 0.84+0.02
#IE% Hongmaozao 201+04  7.7+0.1 26+01  28+0.1  26.18+1.06 28.48+1.05 0.92+0.01
ZLyh3E Hongyouli 16710  62+05 27+0.1 1.8+0.1 30.99+£0.69 3426+032 0.90+0.02
JUHZE Jiuyuehan 145+12 65+02 23+0.1 1.1+£0.3 30.26+0.39 34.17+0.26 0.89+0.01
Y HRIZE Luotian Zaoli 239+26  83+03 2903 2.1+40.1 2630+0.89 31.28+0.81 0.84+0.01
#HEH Qingmaozao 183+02  68+08 28+03 1.8+£03  2694+039 3026+0.51 0.89+0.00
iNE] 25 Baiyunzao 182+1.1  6.7+04 27+0.1 1.7£03  27.59+£228 32.79+232 0.84+0.07
Hunan  ZKEH& % Shaoyang Tali 18715 6702 28=x0.1 21+02  2676+0.38 30.23£0.50 0.89 +0.00
MZEHE Shuangjili 183+09  72+04 26+02 1.6+02 2785060 32.67+1.52 0.85+0.03
TR KJE# Dadiging 191417  74+01 26+02 1401  2542+0.16 29.17+029 0.87=0.00
Jiangsu 454, Duanzha 170£0.6  7.5+£02 23+0.1 12+£0.1  28.12+0.35 3376120 0.83+0.03
B2 RLAHl Guanxing Dahongpao  16.9 £0.3 8.1+02 2.1+0.1 1.1+0.1 26.90+1.92 31.96+2.66 0.84+0.01
AL Jiaoci Tima 15.8+08  9.7+03 1.6+0.1 1.0£0.1  2685+0.93 31.22+0.31 0.86+0.02
1% 2 %5 Paoche 2 158406  69+05 23+0.1 12+£0.1  2929+036 33.73+£0.25 0.87+0.02
HEHH Qingmao Ruanci 13.9+09  64+£02 22+02 1.0£02  29.84+0.49 36.24+0.34 0.82+0.01
kisk Tielitou 155+02  63+02 25+0.1 1.1£00  2691+0.51 2826+1.34 0.95+0.04
{f%4b B4 Youxuan Chushuhong 16.0+0.7  6.8+0.1 24=0.1 14+£04  2674+034 2832+0.15 0.94=0.01
HFH3# Chongyangpu 18712 74+03 25+0.1 1.9+0.3 2926+£2.00 33.07+2.16 0.89+0.04
2% & 1% Chaoduanzhi 1 154+1.0  73+02 21+02 1.1+£02  2373+£0.04 22.82+0.02 1.04+0.00
Shandong %% 2 5 Chaoduanzhi 2 15610 61+04 26+02 14+00  2245+243 2293+3.06 0.98+0.04
A 15 Chuizhi 1 239406  81+02 3.0+00 3.0+03 2824+187 3385+194 0.83+0.06
Tf 2 5 Chuizhi 2 204+12  68+03 3.0+01 29+£04  2655+1.01 32.61+1.03 0.81=0.01
AHAKMEEE Culai Duanzhi 171£0.7 72403 24+02 1.0+£02  2831+0.38 3513+1.51 0.81+0.04
K244 1 %5 Dagongshu 1 15606  68+0.1 23+0.1 10£02 2661140 3393+132 0.79+0.06
K244 2 %5 Dagongshu 2 177409  73+05 25+0.1 17£01  2452+0.81 2426+096 1.01+0.01
K715 4 %5 Dagongshu 4 171+ 1.6 77+02 22+02 1.1£02 30.16+0.16 39.61+1.83 0.76+0.04
% Dongfeng 17107  7.1+£02 24+0.1 1.1£0.0  2299+027 27.68+2.37 0.84+0.08
17K KL Fulai Dahongpao 157402  68+02 23+01  09+0.0  2734+0.51 3348=0.73 0.82+0.01
488 Fuzhao 177£22  98+43 24+04  14+05  2582+054 2998+135 0.86+0.03
##3F Haifeng 16808  73+04 23+£00 13+0.1  2238+0.56 25.62+0.89 0.87=0.01
415% Hongguang 184+25  65+1.0 29+0.1 17£02  27.49+048 3399+0.12 0.81=0.01
¥ 546 Huanggian Wuhua 167412 123+06 21+03  09=0.1 2851069 31.00£0.94 0.92+0.04
RIGHIE Jianding Youli 180+03  69+02 26+00 1.9+04  2881+0.75 2751+071 1.05+0.05
4:7F Jinfeng 152+1.5 62401 25+02 13+04  2785+0.54 33.02+1.52 0.84+0.03
3EPE R Laixi Dayouli 181+£1.0  84+03 22+0.1 12+£03  3049+1.06 36.58+0.46 0.83+0.04
AR EAE Mukouyu Zaosheng  16.2+0.9  6.7+04 2.4+0.1 13£0.1  27.99+0.83 3450+1.06 0.81+0.02
VK3 10 %5 Shuhe 10 19307 81+03 24+02  13+02  2939=121 3487+0.66 0.84+0.04
VK3 11 % Shuhe 11 163+05  73+02 22+0.1 1.1+£0.1  28.73+£0.65 32.96+047 0.87=0.01
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Source  Cultivar Leaflength Leaf width Leaf index i:;llf Nut length Nut width Nut index
VR XA Shuhe Dapao 150£06 62+03 24+0.1 1.5+0.1 2623045 28.10x0.41 0.93=0.02
#%1E 15 Panzhuang 1 16008 7.5+06 22+0.1 15£02  2600+£044 2892+0.70 0.90+0.02
= Shangfeng 14704 7.1+03  21+00  1.1+0.1  2469+145 2933+088 0.84+0.02
£i% Shifeng 152+08 64+04 23+02  1.6+0.1  2249=0.66 26.11+0.67 0.86+0.01
#84% 023 Tancheng 023 165+06 72+03  23+0.1 15+02 2176030 23.77+030 0.92+0.01
BF Weifeng 163+06 69+03  24+0.1 12+£03  2723+1.11 31.19+1.69 0.87=0.01
31112 5 Wushan 2 160+£1.1 51+£05 33+£05 1.6+01 2620045 28.14+0.72 0.93+0.04
T4 15 Wuming 1 185+0.7 75+02 25+02 12+01  2635+045 29.40+1.38 0.90=0.03
T4 2 5 Wuming 2 167£02 73+0.1  23+00  1.1+0.1  2823+£099 32.82+026 0.86+0.03
Je#4 3 5 Wuming 3 153£0.6 64+03  24+0.1 14+£00  2429+0.08 2828+026 0.86=0.01
PG)% 3 5 Xidian 3 174+0.7 72401  24+0.1 1.1£0.1  2607+0.46 30.12+045 0.87=0.01
PO JElE Xiyanggou Wuhua 148+0.1 58+02 2.6+0.1 1.740.1 22844064 26.10+1.31 0.88+0.03
INJJEHR; Xiaoguo Duanzhi 169+20 6510 26+0.1 14+04 16.66+0.19 15.87+0.29 1.05+0.01
JH Yanquan 152408 68+03 22+£02  14+£02  22.00+0.51 2594=0.60 0.85=0.01
Y55k Yimeng Duanzhi 143£05  6.5+0.1 22+0.1 12£02  2461+0.17 2638+0.97 0.93=0.04
J%357a 35 16.1+£0.1 69+02  23+0.1 1.8+£03  23.04+£0.63 27.97+1.10 0.82+0.02
Ak Zaolin 156+29 62+07 25+02 14+06  2607+020 29.05+049 0.90+0.02
FFI5E Zhongmingli 18.8+09 7.1+06 27+02  1.3+03  3425+0.13 38.07+0.67 0.90+0.02
St} PR Cunli 17116  7.7+0.6 22400 1.5+04  27.18+026 3233+146 0.84+0.04
Shaanxi Z# Huijian 169+06 69+03  25+01  22+02  2125+£2.60 21.33+3.14 1.00+0.03
FEBL 11 %5 Zuoban 11 157+1.0 67+02  24+0.1 1.1£03  27.57+046 32.11+0.64 0.86=0.01
FELLZE Zuohongli 16113 9.0+£3.0 22+0.1 13+£0.1  24.74+0.69 27.32+2.99 0.91+0.08
WL LS Kuili 150£06 7.1+£02 21+£01  09+02 31.73+046 3548=0.86 0.89+0.01
Zhejiang £t Shangguang 168+05 58+07 29+04  13+£02  31.85+123 3642+096 0.87=0.03
MR Ziyouli 134406 65+01  2.1+0.1 1.5£0.1  29.02+£0.60 30.38+1.63 0.96+0.05
F2 HE 0 M5 RFERRAREREEE
Table 2 Data of nut quality traits of ninety local cultivars of chestnut
S ot AT RS o A 05
K st B OO Fhoel Bl 7 Sf;g*)
Source Cultivar Nut weight content Soluble sugar content The calcium
content content
2 J" K4 Guangde Dahongpao 9.63+0.55  29.65+2.27 1579 £2.55 7.13 +0.67 722.0£51.4
Anhui Bl F. Ruancizao 14.58£0.87 19.81+0.59  17.69 =122 6.59 +0.29 788.4 4 33.2
S KZHM Shucheng Dahongpao  16.82+£3.61  24.03+2.05  11.69 + 1.67 6.16 +0.46 639.5+258
ML, Yelicang 797+0.14  2540+097  15.62+1.02 7.95+0.35 917.3+8.3
ESR5EEH Chongyin Niandiban 1475£0.94  27.62+1.71 7.49 +0.15 5.53+0.07 8122+ 11.9
Jbxt P43 Huaihuang 8.81£223 2581+2.09  14.82+0.77 5.57+0.21 1102.5+9.8
Beijing $£JL Huaijiu 7.07+0.63 31.94+141  13.49+123 6.19+0.31 1187.8+13.1
2 5 Xinzhuang 2 5.66+1.33  2962+252  17.17+1.06 9.69 +0.58 1174.1+58.6
#EE Yanchang 7.62+023  1860+1.34  1641+1.78 6.25+0.53 906.1 + 38.4
#EF Yanfeng 9.08+0.32  2634+255  13.51+0.96 6.75+0.22 685.5 + 64.2
LT Yanhong 11.78+0.15  3092+3.63  17.55+1.16 6.43 +0.24 854.6 £23.5
Tk 233345 35 Dongmiwu 35 7.05+025 23.64+152  1647+0.56 6.35+0.97 1094.5+16.9
Hebei 4R35 4% Dongmiwu Wuhua 7324054 2276141  13.55£0.63  6.00+0.21 839.4+13.9
J 3 KF5H! Duanci Dagingpao 12.73+£3.42  18.00+0.44 10.35+0.48 6.13+0.11 491.4+7.4
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Source Cultivar Nut weight Soluble sugar The calcium
content content content content
Rk 4T Duanzhi Banhong 1820+1.76  22.07+1.56 19.33+1.01 5.10+0.32 589.7+1.8
BT 75 Guanting 7 6.80+0.39 2785+3.86  14.78+0.90 5.71+0.24 998.4 + 83.8
J5 4% 20 Houhan 20 5.18+0.04  26.05+2.24 14.69 + 1.03 6.11+0.15 573.9 +30.2
L% Qian’an 6.40+034  37.06+2.73 17.71 £ 1.05 8.36 +0.29 1171.0+67.7
Vi 7 5 Xigou 7 639+038  30.05+221 13.59 + 1.18 5.34+0.46 483.2 +38.0
#e ST Yanshan Kuili 10.95+093  1458+1.17  16.42+1.89 6.62+0.18 873.7+40.3
AL Zundali 1433+130 2237+227 10.47 + 1.86 4.77+0.13 777.1+13.4
7] )5 1% Gaodian 1 13.42+1.00  23.11+0.96 9.81 +0.54 4.86+0.14 607.3 +48.2
Henan )5 9 5 Gaodian 9 11.70£ 039 23.17+249  11.85+0.72 5.26+0.45 596.8 +9.3
#ik 10 %5 Gaodian 10 6.45+0.84  14.65+093  15.81+0.53 7.94 +0.81 1134.5+22.0
Tihil 8 %5 Liyuan 8 13.96+0.59  19.61+1.56 8.25+ 1.08 5.27+0.05 582.8 +40.8
biiBln J\H 4L Bayuehong 5.53+0.46  36.27+2.07 1827 £2.32 7.74 +0.28 1 000.6 +33.1
Hubei F]114T. Bikouhong 8.72+025  30.00+3.25 9.49 +0.52 5.53+0.19 1037.9+71.0
FEE Guihua 14.64+133 2278+ 1.01 20.81+1.70 6.61 £0.14 669.6 +26.3
41 5. Hongmaozao 6.62+1.13  3238+3.21 16.26 +1.52 8.83+0.14 913.9 +30.5
2135 Hongyouli 12.86+0.96  22.13+2.33 8.05+0.70 474 +0.17 553.4+20.9
JUH % Jiuyuehan 14.63+£0.65 1930+3.45  1023+2.08 6.03 £0.73 664.9+17.8
W Luotian Zaoli 9.70£0.69 2987+426  1636+2.62 8.76 +0.29 1221.8+445
HEH Qingmaozao 8.98+0.98  31.36+2.38 12.81+0.67 5.64+0.25 632.1+24.3
il 4z 5 Baiyunzao 1310+ 1.15  21.15+2.40 7.53+0.29 5.03+0.74 699.0 = 52.0
Hunan ABPH'E JE Shaoyang Tali 9.56+0.14  22.60+1.93  11.03+1.06 5.97+0.07 606.9 = 68.1
MZEH Shuangjili 1277+£029  19.69+1.19  10.75+0.59 532+0.61 812.9+58.2
VLR KJE#H Dadiging 8.66+0.32  17.77+0.69 11.65 + 0.40 7.16 +0.22 10692 +42.1
Jiangsu %341, Duanzha 14.35+£0.41 20.66 +0.03 8.19+0.19 4.96+0.21 6454+7.3
B KLML Guanxing Dahongpao  10.05+1.86  23.98+0.57  13.86+0.63 6.26 +0.52 927.9+24.2
HHFEED Jiaoci Tima 11.00£029 21.93+148  10.87+1.06 6.26 £ 0.64 719.5+61.7
MiZ= 2 %5 Paoche 2 13.67+1.04 1777+ 1.15 533+0.34 5.34£0.60 596.4 = 82.3
# E# Il Qingmao Ruanci 1647117  20.66 +0.45 7.85+0.17 4.61 +0.08 848.9 +28.4
Yekisk Tielitou 9.60+ 147 2463+1.78  17.11+1.17 5.79+0.30 610.0 = 29.5
Lk 4b 841 Youxuan Chushuhong 8.42+1.32  24.08+1.89 19.83 £2.42 7.51+0.42 749.8 £ 17.4
TEFH7 Chongyangpu 12.25+0.90 25.12+1.41 11.48 £0.79 6.58 +£0.49 671.2+28.1
4 MR 15 Chaoduanzhi 1 408+020 3237+3.14 17.40 + 0.80 9.30+0.25 13324+ 121.0
Shandong MK 2 5 Chaoduanzhi 2 337+0.09 2683 +1.41 19.13 £ 0.54 8.88 +0.43 1199.0 +168.8
T 145 Chuizhi 1 13.19+137  30.37+3.85 17.45+0.53 6.97 £0.32 5032+ 10.5
TG 2 5 Chuizhi 2 10.84+0.61  24.85+1.85 15.96 +0.92 6.45+0.12 484.1 +4.4
AHARJIH; Culai Duanzhi 1420+034  2455+2.76  15.32+0.57 4.87+0.14 720.0 + 36.3
K245 1*5 Dagongshu 1 13.05+£037  24.52+0.66 9.62+0.51 4.96 +0.29 706.5 + 11.1
K245 2 *5 Dagongshu 2 6.37+0.18  22.15+1.21 1538 +1.01 7.05 +0.33 1019.7+41.4
KAH 45 Dagongshu 4 1922+1.89  20.72+1.75 14.78 + 0.44 5.27+0.33 660.0 = 24.9
%4 Dongfeng 6.51+£047 31.58+1.71 17.72 £ 0.82 6.45+0.79 971.1+32.1
VPR KLML Fulai Dahongpao 11.99+0.69 2031+3.14  12.17+0.85 6.39 +0.58 909.5 + 13.8
4H I Fuzhao 9.46+0.37  16.50+2.33 11.97 £0.28 5.67+0.74 848.7+0.8
#F Haifeng 563041  19.49+0.75 439+0.63 6.76 £ 0.23 1194.6 = 36.0
#19% Hongguang 14.64+0.69  24.94+0.63 5.98 +0.79 4.63+0.12 715.0 +10.8
¥ HTJCAE Huanggian Wuhua 10.16 £0.36  24.56 +0.33 14.01 + 0.06 6.50 +0.13 806.5 + 15.8
RIFMZE Jianding Youli 761036 2683+1.06  11.79+0.56 5.72+031 7529+ 15.4
4 Jinfeng 10.82+1.02  30.93+3.65 19.66 + 1.39 6.82+0.36 815.5+41.9
SEPEKIEE Laixi Dayouli 14.88+0.81  28.51+0.49 6.68 +0.33 5.25+0.57 697.7 +36.2
A MIEEE Mukouyu Zaosheng 13.09+£1.00  23.65+2.59 12.04+1.33 5.44 +0.63 870.9 +27.9
VRIT 10 %5 Shuhe 10 14.17+0.56  24.86+1.43 13.11 £ 1.45 5.87+0.17 1139.5+27.8
VK3 11 % Shuhe 11 11.50+1.09 21.86+1.47  10.00+2.21 6.37 £0.65 856.9 £23.8
WA KA Shuhe Dapao 7.56+1.00 18.46+0.56 12.77 +0.69 6.37 +0.40 1063.8 +35.9
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k2
S 4 ATV TERE . e 55/
s i Wt O BELEED (g kg
Source Cultivar Nut weight Soluble sugar protein The calcium
content content content content
#E 15 Panzhuang 1 848+ 1.57 23.05+2.19  2333+122 5.81+0.09 927.6 +34.6
== Shangfeng 9.88+0.39  25.02+3.29  18.63+0.39 7.09 +0.64 1063.1+32.8
1% Shifeng 622+0.18 1635+154  11.11+1.03 5.00+0.27 628.1+49.5
#4023 Tancheng 023 497+023  2531+0.98 9.63+0.15 5.40 +0.68 927.4+51.5
B F: Weifeng 878+ 1.41  20.66+2.49  14.51+126 6.49 +0.23 844.6 + 34.1
311125 Wushan 2 773+0.08 23.98+1.34 1508+ 1.60 6.21+0.18 714.7+58.9
41" Wuming 1 7.58+0.61  61.61+2.11 12.58 + 0.81 8.04+0.15 921.7+23.4
Je42% Wuming 2 11.66 £0.65  2923+2.08  12.53+0.52 5.09 +0.55 677.8+34.5
Je43% Wuming 3 8.78+£0.46  2155+2.08  15.74+0.84 5.54+0.06 953.4+33.9
4535 Xidian 3 9.97+0.55 28.17+1.78  13.63+1.05 526+0.17 7473 +48.8
VU IS Xiyanggou Wuhua 6.89+0.51  29.78+2.48 8.03+0.51 5.85+0.22 722.1+34.0
NRJEHR; Xiaoguo Duanzhi 1.90£0.08 24.59+1.96 9.81+0.19 6.03 +0.59 799.0 +23.6
JEJ Yanquan 711£0.79  21.78+1.58  13.47+0.95 5.15+0.57 588.7+23.8
V52K Yimeng Duanzhi 6.61+£026 28.17+0.51 10.57 +0.96 5.64+0.21 833.3+453
%435 Za 35 7.06+038 25224152 9.70 + 0.38 5.56 +0.25 822.0+22.4
KK Zaolin 8.48+0.50 22.91=0.55 7.50 £ 1.41 5.37+0.40 625.6 +47.6
5SS Zhongmingli 19.11+0.80  21.14+2.10 9.08 +0.78 6.49 +0.24 490.1 +55.1
] SFSE Cunli 935+0.89  31.20+222 13.87+1.12 5.77+0.26 899.0 +26.1
Shaanxi ¥k Huijian 2.69+0.86  40.59+2.71 17.92 £ 1.03 10.78 £2.37 1090.8 +23.9
FEB 115 Zuoban 11 11.39+048  2057+1.83  10.92+0.68 4.96 +0.24 666.8 +19.7
FELLTE Zuohongli 6.81+220 2594+140  16.41+0.85 7.54+0.35 947.9+423
b RN B Kuili 11.78+£0.67  23.81+£2.07  1625+1.05 5.78 +1.43 695.8 + 59.4
Zhejing 5% Shangguang 17.77+1.41  19.38+2.08 10.80 + 1.38 6.27+0.51 636.2+42.7
MR Ziyouli 9.01+1.18 2147+2.67 13.77+132 5.72+0.21 721.7 +60.9
#R3 WELOAEEHE. BEREAMRTIHERFTESN
Table 3 Mean value and variance analysis of leaf and nut phenotype traits for 10 populations of chestnut
B4 IR AR s bkiben BAKEmm EREEmn B
Population Leaf length Leaf width Leaf index Petiole length ~ Nut length Nut width Nut index
‘% Anhui 173+£0.6 B 70+03ABC 2.5+0.1B 1.6+0.1B 28.88+0.43B 3279+ 1.38AB 0.89+0.03 AB
JE5t Beijing 157+1.1CD  65+04BC 24+01C 15£02C 2629+090E  2933+126D  0.90+0.02 A
[Jb Hebei 168+09B 72+08ABC 25+0.1B 12£03F 2642+0.79DE 29.1840.85D  0.91+0.02A
i Henan 17.1+0.7B 74£05A 23+0.1D 13£02E 28.12+£0.62BC  32.19+0.76B  0.88+0.02 AB
14t Hubei 184+08A 73+04AB  25+02B 1.8+02A 28.01+0.72BC  31.27+0.59BC 0.90+0.02 A
W% Hunan 184+1.1A 69+04ABC 2.7+0.1A 1.8+£02A 27.40+1.08CD 3190+145B  0.86+0.04 B
{L79% Jiangsu 165+08BC  74+02A 23+0.1D 13+£02E 2770+£0.79C  31.75+097B  0.88+0.02 AB
1% Shandong  16.8+0.9B 71+0.6ABC 2.5+0.1B 14+02D 25.98+0.67EF 29.79+0.95CD 0.88+0.03 AB
(kP Shaanxi 165+1.1BC  75+1.0A 23+0.1D 15+02C 2519+ 1.00F  2827+2.06D  0.90+0.04 A
WL Zhejiang 15.1+£0.6 D 65+03C 24+02C 13£02E 30.87+0.76 A 3410+ 1.15A 091+0.03A
P Mean 16.8 0.9 7.1+05 24+0.1 1.5+0.2 27.49 +0.78 31.06 + 1.14 0.89 +0.03
REARTA) F 15.72" 3.49" 15.68" 24.65" 37.54™ 22.72" 3.14"
Among populations
F value
HEARN FH 331" 2.06™ 278" 4.07" 334" 3.64™ 373"
Within populations
F value

e FZIAFK S P REOR R ) Z R B KT (P<0.01). **P<0.01,

Note: The capital letters in the same column mean significant difference among populations at 0.01 level. ** P <0.01.
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Table 4 Mean value and variance analysis of nut quality traits for 10 populations of chestnut

N o A Ao i AR /% B B/ % o

Bk T g R % STEAERE R, AR R )
. . Soluble sugar Total protein .

Population Nut weight Starch content The calcium content

content content

Z Anhui 1275+ 1.22 A 25.30+1.52 BC 13.66 + 1.32 ABC 6.67 +0.37 ABC 775.9 +26.1 CDEF

Jb3t Beijing 8.34 £ 0.82 DE 27.21+2.26 AB 1549+ 1.16 A 6.81+0.35AB 985.1 £34.6 A

]t Hebei 9.54+0.93 CD 24.44 £ 1.94 BCD 14.74 £ 1.06 AB 6.05+0.31 BCD 789.2 +31.3 CDE

4 Henan 11.38+0.71 AB 20.14+149E 11.43 +£0.72 DE 5.83+0.36 CD 730.4 +30.1 EFG
W4t Hubei 10.21+£0.81 BC 28.01 +2.75AB 14.04 + 1.52 AB 6.73+£0.27 ABC 836.8 +33.5 BC
#I¥ Hunan 11.81+0.53 A 21.15+1.84 DE 9.77+0.65 E 544+047D 706.3 £ 59.4 FG
VL7 Jiangsu 11.61 £ 0.98 AB 21.84+1.05 CDE 11.80+0.80 CD 6.05+0.39 BCD 759.8 £ 35.7 DEF

11 %% Shandong 9.57+0.61 CD 25.46+1.77 BC 12.95 + 0.81 BCD 6.11 £ 0.35 BCD 830.4 £ 36.6 BCD
kP Shaanxi 756+ 1.11 E 29.58 +2.04 A 14.78 £ 0.92 AB 726+ 0.81 A 901.1+28.0 B
Wi Zhejiang 12.85+1.08 A 21.55+227DE 13.61 + 1.25 ABC 5.92+0.72 BCD 684.6+ 543G
“F34{H Mean 10.56 + 0.88 24.47 +1.89 1323 £ 1.02 6.29 +0.44 799.9 + 37.0
BERIN) F A 23717 12.54™ 14.19” 538" 25.24"

Among populations

F value

FEARN FAH 3.147 2.857 488" 2.79" 417"

Within populations

F value

e SRR S PRI BRI Z R B KT (P<0.01). **P<0.01,

Note: The capital letters in the same column mean significant difference among populations at 0.01 level. ** P <0.01.

ZERSGR (R 3. R 4 on, i REVMPIRIERR AR B 7, b, Widb. WiF
FEARIE KB M BAREO R BE R, i KA, TR VLR BRPEREAART B SRR
Ky MIBFREEUN, R BEREETE, WAy R A &R o R IR T VIR AR R A 7] 25 7R
BB KT, 22 WILRHA R RN s B o B i o, b, WA A e K
B B S R R T B A ik E] (30.87 £0.76) mm. (34.10 + 1.15) mm A1 (12.85+1.08) g,
JERRALEARE, bR Wb AR BRPTRHA RN BN, RN R AR
B PR T, dbat. Bepi B ATe R S A TERES R B A R SRl e
b PR, TR ARV R R A, W AR VA MR SRR A R R A, WA
A
22 WEMRE. BREBRDRMEKEERNT RHHE

HIE 5. 2 6 I, MRSy IR Kt BT 12 MR 328  RE0E ik, oA
KPP AL S R AR R, TR B 13.7%, W HBCRIEAE )y HUOR B A BRI ALK R A
RIGIRECEI AL 7 R R, AR 2.8%, R FLBAETE MR S . M R BRI ARR AR
e SRS BRPEIR (7 128 S ROV B BN 7.7% 4.4%F1 6.8%, Ui I LR PR 35 A AR T
T Py R PR S AR

HEAh, ASTREARIE [ — PR AR e R 2 R R R 225, i B AR e R B e K I 2
TALREA (21.9%), T/ MO ZBUBER (8.6%), —HAHZE 13.3%. Bk Ju[db ST A m &1k
WP REIE K, K 8.1% T.2%F1 7.1%, 1 L HOBE A IR 5 R AR, AN 5.2%, £
AR IR B Z FEEAEAE 2200

I
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#5 WELAHEHAF. BEREIEERGTHERREY

Table 5 Coefficients of variation (CV) of leaf and nut phenotype traits for 10 populations of chestnut %
Bk IR B MIR Leaf phenotype traits I YRR Nut phenotype traits
Population LYARINE ﬂl')#?ﬁ)ﬁ ﬂl')lﬂ'ﬁﬁﬁz ﬂMﬁ K K %%ﬁ)ﬁ %)I?}‘Eéfﬁz iﬁﬁ)lﬁ%
Leaf length Leaf width Leafindex Petiole length ~ Nut length Nut width Nutindex  Nut weight
“Z# Anhui 3.6 3.8 3.2 8.6 L5 42 35 9.6
db 5t Beijing 6.8 5.4 5.6 14.7 3.4 43 23 9.8
4t Hebei 5.6 11.7 5.5 21.9 3.0 2.9 22 9.8
¥ Henan 4.0 6.4 4.4 13.6 22 23 1.9 6.2
W11t Hubei 45 4.9 6.8 10.9 26 1.9 2.0 7.9
17 Hunan 6.2 5.3 4.6 13.2 4.0 4.5 4.1 4.5
VL5 Jiangsu 4.7 32 5.4 11.9 2.8 3.0 2.2 8.4
7% Shandong 5.4 9.0 5.7 14.4 2.6 32 2.8 6.4
kPG Shaanxi 6.8 13.7 43 15.1 4.0 7.3 43 14.7
WFL Zhejiang 3.8 5.0 7.6 12.2 25 34 3.0 8.4
%6 Mean 5.1 6.8 5.3 13.7 2.8 3.7 2.8 8.3
£6 WE L0 MHERRRRIEROEHERRAY
Table 6 Coefficients of variation (CV) of nut quality traits for 10 populations of chestnut %

TR TR AR BV 55

Population Starch content Soluble sugar content Total protein content The calcium content

218 Anhui 6.0 9.7 5.5 3.4

1t 5t Beijing 8.3 7.5 5.1 3.5

T4t Hebei 7.9 72 5.1 4.0

[’ Henan 7.4 6.3 6.2 4.1

#1dt Hubei 9.8 10.8 4.1 4.0

1/ Hunan 8.7 6.6 8.7 8.4

VL7 Jiangsu 4.8 6.8 6.4 4.7

1% Shandong 7.0 6.2 58 44

Bkt Shaanxi 6.9 6.2 11.1 3.1

#iL Zhejiang 10.5 9.2 12.1 7.9

)1 Mean 7.7 7.7 7.0 4.6

23 WEMR. BRIFBE&SREREHRERE S

Fe ARV T Z 0 B LA T 25 T7 250 i AR R L, ik 7 Bron. nTRAEH, BOGE
Ry MR GRS IR AR I A A A7 AR R 22 5 AR TA) FIREAAC P 1R 7 22 40 18 1 4o B 40 )
1E 6.13% ~ 24.62%F1 46.86% ~ 60.90%2 [8]; SYERPIK TS REL Vor FAAERNZER (9.14% ~
34.40%), HoVIIME N 23.42%, FEARNAR S V391E 0 76.58%, 2 B S PRIRFEAA PN 19748 S e vy T A
()PS50 BBk, I R AIPRIR L 10 SR 2R AR bR A I TR e PR e R A A R B4 43 ok 21.74%
23.36%F1 25.18%, M R AR F L 040 REEAR T 5 A
24 WEBHAME. BRRAESRERBRSH

R 9 R 1 o R B0 B VR SR T 45 R (B 1), AP ARE 10 ANEEAR N 4 RISHE. LRy,
TR AR 2 B PR B i i, Sl ARy W BEARSRAE —ile, BEES5Wdb. 8RN 1 KK, 8
Frp b Rmt, BRI, R A AL, (LRSS WAL Wb S RO AR, dhEE A
TR, HRMME, Be LAk, X5HMBE A RRKEWIE; iS5 bt B ARy 1
KA, FLIsAL I 2 5 MR 2 TE W W AR SR R WL W BEAR S B R 1 R, Yo
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F7 WEMHE. BRFVRBRERATZESERBEHAREMMELRE
Table 7 Variance portions and differentiation coefficients of leaf and nut phenotype and
quality traits among and within populations of chestnut

YECvie Tr B E T %

PEIR Variance components Percentage of variance portion ?ﬁ//]‘)}/{%
Trait BRI Among  BEFEPY Within  BALE% BEAI) Among  BEEEI Within
populations populations Random errors populations populations
i F K Leaf length 289.587 910.154 0 555.758 0 16.50 51.85 24.14
i %5 B Leaf width 38.937 286.332 6 280.533 5 6.43 47.26 11.97
HJEHE L Leaf index 3.763 13.1554 9.583 5 14.20 49.64 2224
A% KB Petiole length 16.270 40.639 6 20.203 3 21.10 52.70 28.59
I JLKJE Nut length 726.417 1385.4303 838.618 6 24.62 46.96 34.40
I 4L 95 [ Nut width 920.385 3099.986 1 1723.6720 16.02 53.97 22.89
HLIEHE % Nut index 0.070 0.6959 0.376 8 6.13 60.90 9.14
YL FUE Nut weight 884.479 2390.346 5 1538.084 3 18.38 49.67 27.01
& B 7 it Starch content 2790.314 6586.139 4 4679.490 3 19.85 46.86 29.76
VA 843.445 2951.574 5 12223570 16.81 58.83 22.23
Soluble sugar content
BEASE 83.347 2454523 178.166 9 16.44 48.42 2535
Total protein content
W 22 811.154 74 740.161 7 36289.772 7 17.04 55.84 23.38
The calcium content
YJ{ Mean 2 450.681 7 720.8390 3944718 1 16.13 51.91 23.42
#I Hunan
WL Zhejiang
B%PE Shaanxi
JL5¢ Beijing
— {L7} Jiangsu
— A # Henan
1% Shandong
4{ T Jk Hebei
0 4t Hubei
221% Anhui
1.60 0.‘75 0.‘50 0.‘25 6
KRS
Minimum distance between clusters
1 WREREEREE
Fig. 1 Cluster of chestnut populations
RI A 7

HH R SR 7 R P 2R AR N T B R AR SR AR AR S, R R R S R A A R A
FE AW R, BRI L BERVEIRAAAE RS 8% 2 FEPEAR 5, 12 AR SRR A ]
HUREA N 22 e I8 BN K o Jerp, IR . WIEREARBCRI AR SERE . R fRE R At
WRAEBIBOR, R AN BB RS B AACHE IR T R B TR AR A S 22 B Wil A% v I AR 1%
RRBE TR SRR EE N e KB, b B Ande st by iR BRPGIRCRERK
N BURFCRIIEUN, RUIF IR R KA R BRSO I, DAAERT BRPREA
B A i e, HLAET AR S U AR TR AR . PR Ah e S HES (20050 [IBFFTE R —
o
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FIEEMOR R AT A M AR T, S A S (R 8 AL 2 AN AR A8 R BT P 7 TR 5, 2 AR
WiE N ARSI R IUE R (M4, 1991). AWFFE: R Bk, BEEM R B PHAR T4 7 R4
(7.7%) > WIS FHARE AR S R (6.8%) > R MMR K28 55 R (4.4%), W]
T A P 3 B S PR o SR P A ey, FLIR SR MR AR Zt R A8 Ok A IRB A RFAE o 10 /MR
ST, BV WL STV LA A 2RI A e RO, N 8.1% 7.2%A1 7.1%,
VLI 3 ANE 01T e BCEER I Z AR 0 . BREERFHAR Y, Bife Z AR SR X e . S
{5 SRR A 5 2 7 T R I RE ), BRPEREAR A T, BOmTAia, Wiy LR oA TR,
WEE A, AR EE BB, b RS AR AR Bk, R RIE R, AR N
SEAEER A AR SR G RD, Ay SRR S, IR eSS AT BE S i RO R T A B R T sk
ZREMER RN (RS 4%, 20065 227 4%, 2010).

P B2 AT A ER I 8T, AR R SEAMEM RS RGN 4. DhEe
I GIRAMRFIE RAE, 2004; EHELE 25, 2009). FLSEYRIR LA S 2 wF s R LR — AN
SRSy, T B AR SE R AR A A AL R AR, AEREA o AL E R R NE . RH
Bt FREONERE . A G IR R 2R, v DAROR AR R AR RN
FEAARTA) (08 S S e T BRI AR B RS B B 22, 2R 2 REME R A G 7, A AE AR AR
FEECIE SO T REARTEAS RIS b (R ROR O, FLOR/NAE SRR FE 350 B T 12 2R 50 AN R P55 11 3 .
FREE, fEBRK, &M KTEEIEL (Fuchs & Hamrick, 2010; VL84t 48, 2013). AWF50H, HEEM:
e RSZHIRBEAA A] P 2 R B0 RBUKE AR (23.42%), FY R AT RE S th P Fr, IR
PRR R LN . AN DRI TR, B2 S R . MR A N T R
IR ECN 76.58%, BEARPN AR I i TR AR S, Ul BB P AR S AR e SR ) 2
Y. FEESAE (2005) FEXTARCSE: Fr MR R 2 FE RSN B, AR e i gE At
FRpi bl 3 AMRIRBEAI R T RECFA R 13.03%, TIREA AN PR B2 3 b 86.97%, #
BHE AR N AR S R BRI P R AR S i) R BRI, A LS Z AL

BB GEREN, T W IR, Wb, Wb, 286 DrhIbEsEEAER A 1 K3, 6 A
FEORAE BT B LA EOEAS, ife LR, X SIHME AR R G JEa R BEA R A
1 ORI, HBtL e & 5 B EE B JC B B AHOCOC R, 5RESS (2005) WF5T4E5 RABCNAHLL;  thab,
WL IR RS B 1 R BRAbRURIBRPE ARSI, SERBEMBCRN . IR PR R Ay
TEEEA e BEE BT SRS, S AN [ AR SR A 1 2 FEE A AR 22001
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