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Table 1 The situation of geographical location information and sampling in C. dabieshanensis
T2 PR 33 HEN) ZFE(E) #/m HURE i bk
Population names Geographical location Latitude Longitude Elevation Sampling number
ZEWB A G 2B RSN 31°14' 115°38' 712 15
REEWC GRS FEE RFEEEE R RIS A 31°09' 115°35' 687 4
RTWZ TR 58 B S SR BT 8 1 1 31°10" 115°36' 739 15
RiaTY 730 € e SEPNEE bR 31°15' 115°50" 685 18
KEEBQ ZRUR - FEE BT e R SO i 31°20¢ 115°28' 761 5
YL TR SRR BT B DA TR 31°16' 115°49' 707 5
YW R S IR T RON K R4 31021 116°02' 620 6
HARGT RS FEE UK B 31°19' 115°47' 887 15
HARGS TR 2R B R LR TN T B A 31°19' 115°46' 624 10
KFHGN TR IR 2 B FE e 4 31028 115°22' 652 15
FALGX LR S FEE R 2 AU a4 31°29' 115°23' 528 25
KHGZ TR B3R BRI S AR A B 2H 31°30' 115°25' 737 5
KfiEcz G IR 2 BR 31°8' 115°55' 733 6
RIGY ZRUR S E R T YA 31°19' 115°39' 706 8
WRSW TR B3R BYDI 2 B R 2H 31°21' 115°23' 850 11
WESL TR I LI 2 LA 31°20' 11523 804 5
RSz ZRUR G FEE I 2 AR R 2 31°22' 115°28' 474 5
XHTB TR E B K 2 & A SR 31°4.2' 115°60' 875 15
JL/NIX WAL % HE BN R 31°10' 115°36' 905 10
H1}Total 198
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Fig. 1 Map of natural population distribution of
C.dabieshanensis
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Table 2 Analysis of variance of phenotypic traits among and within populations in C. dabieshanensis
BH5 FfE
N AT AR 22 Mean square F value
Phenotypic trait Mean & 5D FEE R L 2 iy FBEP
Among populations ~ Within population Random errors Among populations ~ Within population
FFW/g 15.204+3.437 258.308 9.684 1.454 26.776™ 6.662
FHD/mm 30.546+2.388 127.900 4.969 0.454 25.742™ 10.934™
FVD/mm 31.569+3.512 349.180 4.486 0.494 77.843" 9.088"
PT/mm 5.032+1.076 30.494 0.590 0.073 51.704™ 8.112"
FNW/g 5.426+0.904 17.468 0.635 0.136 27.613™ 4.657"
NHD/mm 20.646+1.061 16.878 1.569 0.205 10.758™ 76517
NVD/mm 24.371+1.979 103.068 1.977 0.263 52.140™ 7.518™
NSI 1.183+0.833 0.187 0.003 0.001 74.803™ 3.460™
ST/mm 1.001£0.117 0.344 0.009 0.001 39.6217 9.843™
SMT/mm 0.595+0.109 0.297 0.007 0.001 40.597" 7.879™
TLL/mm 16.875+3.029 42.406 11.170 6.549 3.797™ 1.705™
TLW/mm 4.847+0.967 4.485 1.105 0.673 4.059” 1.643
TLSR 3.526+0.471 1.430 0212 0.163 6.763™ 1.299™
LLL/mm 16.703+2.842 25.753 10.860 5915 2371 1.836™
LLW/mm 4.606+0.869 3.269 0.930 0.546 3.516™ 1.702"
LLSR 3.667+0.461 1.126 0.255 0.146 4.422™ 1.748™

Rk, W ARSE, P<0.01. FFW: B SCEEfF & FHD: a2ii1%; FVD: BSZUIR; PT: T 7¢ /55 FNW: IR AL RT & ; NHD: B B A54%; NVD: R H )
1% NSL: JIEARHL; ST: W72 JE 1E; SMT: M5 B2 s TLL: THAE /N TLW: THA= NI I8 s TLSR: THA /NI L s LLL: Az /N4 LLW: AR

/N IH5E s LLSR: A2 N EE . R

Notes: **, Highly significant correlation, P<0.01. FFW: Fresh fruit weight. FHD: Fruit horizontal diameter. FVD: Fruit vertical diamete; PT: Pericarp
thickness; FNW: Fresh nut weight; NHD: Nut horizontal diameter; NVD: Nut vertical diameter; NSI: Nut shape index; ST: Shell thickness; SMT: Shell
membrane thickness; TLL: Terminal leaflet length; TLW: Terminal leaflet width; TLSR: Terminal leaflet shape ratio; LLL: Lateral leaflet length; LLW: Lateral

leaflet width; LLSR: Lateral leaflet shape ratio. The same below.
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Table 3 Average value, standard deviation and multiple comparison of phenotypic characters of pecan fruit in C.

dabieshanensis
PR RAVEIR Phenotypic traits
Population FFW/g FHD/mm FVD/mm PT/mm FNW/g NHD/mm NVD/mm NSI
WB 17.89+2.36bede 31.52+1.47cdef 36.44+1.84a 5.16+0.59¢fg  6.18+0.48ab  20.11£0.73def 26.33+0.92ab  1.3140.04a
wz 19.16£1.27ab  33.09+0.83bc  36.53£0.96a 6.47+0.37abc  5.30+0.36cde  20.32+0.44def  25.59+0.59abc  1.26+0.02bc
wC 18.13+1.51bed  32.40+1.35bed  35.35:1.76ab  6.18+0.4labed  5.40+0.28bcde 19.93+0.39ef  25.3840.47bed  1.28+0.02ab
TY 142141326 30.1141.19efgh 29.1241.01gh  4.93+0.45fgh  5.03+0.41cdef 20.90+0.53abcde 23.74+0.70cfg  1.14+0.02fgh
BQ 18.6142.10abc  34.01£1.22ab  30.36+0.95fg  6.76:0.49ab  5.68+0.46bc  21.24+0.68abcd 22.89+40.66fg  1.08+0.03i
YL 17.00+1.99bcdef 31.85+2.20bede 32.14+1.56cdef  5.63+0.66def  5..54+0.49bcd  20.63+0.89bedef 25.61+40.59abc  1.24+0.04bc
YW 18.5241.70abc  33.0541.21bc  31.43+0.76ef  6.1940.25abcd  5.44+0.58bcde 21.24+0.85abcd 25.02+0.90bede  1.18+0.01ef
GT 12.02+0.93gh  28.84+0.66ghi  26.36+0.56i 435:025hi  4.68+0.28¢f  10.86+0.44ef  21.26+0.42h 1.07£0.02i
GS 12.19+1.06gh  29.02+0.68ghi  26.840.61i 426£037hi  4.74+4022def 19.86£0.42¢f  21.17+0.4%h 1.07+0.02i
GN 11.9141.95gh  28.04+1.57hi  30.20+1.49f¢  4.16+0.36hi  5.12+0.64cdef 20.60+0.83cdef 24.41+0.84cde  1.19+0.03def
GX 13.97+2.13fg  29.29+1.62fhi 32.57+1.48cde  3.91+0.63i 6.66+0.57a  21.88+0.85ab  26.4340.91ab  1.2120.03cde
GZ 14.79+136efg  29.88+0.73efgh 33.79+0.92bc  5.14+0.50cfg  5.04+0.18cdef 19.47+0.82f  24.14+1.53def  1.24+0.04bcd
cz 15.41+1.69cdef 30.02+0.74efgh 31.60+0.72def  4.8240.37gh  5.39+0.36bcde 20.4140.75def  25.01+-0.46bede  1.23+0.04bed
GY 19.79+1.89ab  33.124#1.26bc  36.99+1.00a 6.0240.30bed  6.15+0.64ab  21.01£0.75abcde 26.27+1.50ab  1.25+0.04bc
SL 14.97+1.04defg  30.38+0.81defg 33.68+0.75bcd  3.91+0.37i 6.8140.50a  21.79+0.37ab  26.99+0.69a 1.24=0.01bc
SW 1040+1.42h  27.06+1.14i  27.67+1.13hi  3.61+0.32i 4.89+0.41cdef 19.8040.60ef  22.46£0.49gh  1.14+0.02fg
Sz 217143352 3547+1.59a  31.65:0.93def  6.83+0.50a 6.1840.40ab  21.93£0.65a  23.97+0.69def  1.10+0.01ghi
TB 154442 43cdef 31.36+1.54cdef 29.03+1.12gh  5.7240.4lcde  4.67+0.62ef  20.59+1.13cdef 22.33£0.96gh  1.09+0.03hi
X 14.62+1.33fg  30.27+0.99defgh 33.33+1.28bcde  5.63+0.23def  4.3540.53f  20.0740.69def 24.62+0.57cde  1.23+0.03bede
Fhie F PR Phenotypic traits
Population ST/mm SMT/mm TLL/mm TLW/mm TLSR LLL/mm LLW/mm LLSR

WB 0.83+0.03k 0.56+0.03ghi  17.5042.78ab  5.02+0.83abcd  3.5140.42bede 17.1442.60abc  4.78+0.74abcd  3.61+0.41bcd
wz 0.98+0.06fg  0.74+0.07b  152442.62bc  4.1840.76cde  3.68+0.39abc  15.5142.69bc  4.0240.77de  3.89+0.40ab
wC 0.81£0.03k 0.46+0.041  18.48+3.81a 5.63+0.8% 320+041cde  18.2743.10ab  5.22+0.95a 3.520.30bcd
TY 1.00£0.05¢fg  0.53+0.03hij  16.4442.79ab  4.99+0.86abcd 3.31+£0.34cde  16.34+2.54abc  4.74+0.76abcde 3.47+0.36bcd
BQ 1.12+0.07b 0.6240.05¢f  16.16+2.27abc  5.21+1.00ab  3.1540.39de  1631+1.92abc  5.12+0.83ab  3.23+0.37d
YL 1.0940.05bc  0.76£0.06b  19.29+4.04a 5.15£1.37abc  3.8740.75ab  17.1143.03abc  4.59+1.05abcde 3.78+0.36abc
YW 1.00£0.05¢fg  0.48+0.04kl  17.6942.90ab  5.43+0.9lab  3.28+033cde 17.23+2.66ab  4.93+0.94abcd  3.57+0.69bcd
GT 1.06+0.06cd  0.49+0.07jkI  17.4842.79ab  4.64+0.85abede 3.8040.36ab  16.34+2.78abc  4.24+0.76bede  3.88+0.51ab
GS 0.91£0.03ij 0.48+0.03kl  17.13£2.58ab  4.69+0.92abcde 3.7140.50abc  15.9142.27abc  4.38+0.8labede 3.68+0.40abed
GN 1.0140.05def  0.60+0.03efg  18.1342.83ab  5.0740.77abc  3.59+40.42bcd 17.9242.75ab  4.89+0.80abcd  3.69+0.40abcd
GX 1.05£0.04cde  0.57+0.05fgh  16.65£3.51ab  4.88+1.08abed 3.45:0.48bcde 17.1843.42ab  4.74+0.97abede  3.65+0.34bcd
GZ 0.86:£0.08k 0.50+0.04ikl  16.40+2.12ab  4.02£0.56de  4.11=0.46a  16.9822.38abc  4.130.48cde  4.14+0.51a
cz 1.2240.06a 0.8840.06a  18.0243.12ab  5.51+1.09ab  33120.36cde  17.5243.08ab  5.00£0.93abc  3.54+0.40bcd
GY 0.95+0.07ghi  0.58+0.04fgh  19.0242.76a 5.19+40.99abc  3.71+0.39abc  18.94+2.69a 5.0240.83abc  3.81+0.41bcd
SL 0.97+0.03fch  0.5140.03ik  13.08+2.62¢ 3.840.99 3.48+0.51bede  14.08+3.05¢ 3.85+1.02¢ 3.7240.44abc
SW 0.98+0.11fg  0.7140.13bc  15.0742.59bc  4.79+0.94abcde 3.18£0.44de  15.4042.53bc  4.70+0.8labcde 3.31+0.41cd
Sz 1.26+0.05a 0.6440.04de  16.38+2.04ab  5.45tl.14ab  3.07+0.39%¢  16.57+#2.2labc  5.18+0.86a 3.22+0.28d
TB 1.14+0.08b 0.6740.06cd  16.9442.29ab  4.8840.74abcd  3.5140.39bede 16.9242.26abc  4.54+0.69abcde 3.75+0.33abc
IX 0.91+0.04k  0.57+0.03fgh 1643+2.42ab  4.59+0.69bcde  3.60+40.37bcd  16.8143.03abc  4.43+0.73abcde 3.82+0.56ab

VE: RS WKL, REEARGE S W2 . AFNE T BRI B3 2 57 (P <0.05).
Notes: See Tablel for abbreviation of population, and see Table2 notes for abbreviation of phenotypic
trait. different lowercase letters indicate significant difference (P <0.05).
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Table 4 Average coefficient of variation of phenotypic characters in natural populations of pecan in C. dabieshanensis

%

KRR Fh#E Populations FhHEAN puibiea ||
Phenotypic Within Among
traits WB WZ WC TY BQ YL YW GT GS GN GX GZ CZ GY SL SW SZ TB JX population populations
FFW 13.69 7.26 830 8.70 12.09 11.27 10.77 9.81 9.85 17.42 16.05 10.43 11.63 9.90 8.36 10.77 16.24 16.03 10.33  11.52 22.44
FHD 489 279 4.58 426 3.69 6.65 4.03 279 295 592 575 246 3.00 4.03 3.08 449 498 500 3.80  4.17 7.77
FVD 526 2.89 6.46 3.84 3.52 4.62 3.11 270 2.53 5.19 4.84 288 275 298 397 4.60 399 4.17 416  3.92 11.08
PT 1149 6.19 8.64 10.09 7.28 12.10 5.68 6.51 9.18 9.58 17.01 9.72 11.04 6.01 10.18 9.87 8.52 857 547  9.11 21.31
FNW 9.15 6.52 7.69 7.51 920 9.63 1221 928 6.43 13.08 9.72 3.86 7.43 11.52 823 929 7.79 13.62 1338  9.24 16.71
NHD 418 250 3.13 290 3.36 4.85 421 2.67 242 413 426 495 442 3.80 223 3.58 3.17 548 4.09 3.70 5.14
NVD 378 2.62 295 3.16 2.82 332 3.44 254 252 3.68 3.84 7.08 3.00 5.81 324 265 3.12 434 299  3.52 8.16
NSI 3.81 240 3.49 238 2.82 442 237 272 220 266 2.75 335 3.68 3.66 2.65 3.03 1.64 3.01 3.60 298 7.02
ST 343 581 3.62 478 5.85 4.17 4.53 578 3.76 522 3.52 952 4.66 7.70 3.10 11.33 4.01 7.42 4.69 5.42 11.57
SMT 6.14 9.09 9.63 4.98 843 7.59 7911371 6.61 526 822 8.64 7.10 6.08 4.9418.83 551 830 5.13 8.01 18.31
TLL 15.91 17.20 20.63 16.97 14.03 20.95 16.36 15.95 15.07 15.59 21.08 12.94 17.34 14.51 20.06 17.21 12.46 13.52 14.72  16.45 17.95
TLW 16.51 18.18 15.74 17.22 19.18 26.52 16.81 18.27 19.65 15.17 22.23 13.86 19.83 19.03 25.73 19.53 20.98 15.08 14.99  18.66 19.94
TLSR  12.05 10.55 12.57 10.13 12.52 19.29 9.91 9.55 13.55 11.58 13.90 11.22 10.99 10.53 14.63 13.92 12.84 11.25 10.32  12.17 13.35
LLL 15.14 17.34 16.97 15.57 11.78 17.69 15.42 17.02 14.26 15.33 19.92 14.01 17.58 14.18 21.68 16.41 13.33 13.33 18.00  16.05 17.01
LLW 15.42 19.04 18.24 16.13 16.29 22.94 18.98 17.91 18.46 16.35 20.39 11.75 18.57 16.57 26.59 17.21 16.61 15.27 16.40  17.85 18.87
LLSR  11.33 10.41 8.4510.25 11.57 9.50 19.21 13.18 10.93 10.94 9.19 12.35 11.28 10.73 11.80 12.50 8.76 8.74 14.56  11.35 12.57
ﬁfn 9.51 8.80 9.44 8.68 9.0311.59 9.68 9.40 8.77 9.82 1142 8.69 9.64 9.19 10.65 10.95 9.00 9.57 9.16  9.63 14.33

e EESE S WAL, REVHIRGES W21 .

Notes: See Table 1 for abbreviation of population, and see Table 2 notes for abbreviation of phenotypic trait.

F5 RALLZBRRIZ S KRB ES
Table 5 Correlation analysis of fruit and leaf characters of pecan in C. dabieshanensis
FFW FHD FVD PT FNW NHD NVD NSI ST SMT TLL TLW TLSR LLL LLW LLSR

FFW 1
FHD 0.860 1
FVD  0.652” 05917 1
PT 0.753" 0.861 0.474 1
FNW 04717 0.316™ 0.490” —0.033 1
NHD 0261 0.330™ 0.219" 0.059 0.581" 1
NVD 04037 0.326™ 0.788" 0.116™ 0.654™ 0.536™ 1
NSI 0.285" 0.145™ 0.765”  0.102° 0.330™-0.117" 0.773™ 1
ST 0.106" 0.174—0.277" 0.114" 0.100° 0.384" —0.120" -0.422™ 1
SMT  0.152™ 0.139™ 0.157" 0.2177-0.059 -0.030  0.086"  0.133" 04397 1|
TLL  0.168" 0.161" 0.110"  0.149™ 0.034 0.047 0015 -0.026 —0.026 —0.036 1
TLW  0.1157 0.120" 0.052  0.114™ 0.032 0.093°  0.008 —0.064 —0.008 —0.061 0.755" 1
TLSR 0.060 0.042 0.078  0.038 0.002 —0.081  0.011  0.069 —0.021 0.041 0.2057-0.471" 1
LLL 01527 0.147" 0.106"  0.1707-0.028 0.004  0.002 —0.002 —0.045 —0.006 0.853" 0.706"  0.090" 1
LLW 0.077 0.086" 0.070  0.096" 0.004 0.039  0.028 0002 -0.073 —0.057 0.667" 0.791" -0.279" 0.753" 1
LLSR 0.088" 0.062 0.030  0.081 —0.043 —0.067 —0.048 —0.005  0.063 0.073 0.1487-0.222" 05417 02177 -0.462" 1|

VE: ", P<0.01; ", P<0.05.
Notes: ~*, P<0.01; *, P<0.05.
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Table 6 Variance components of phenotypic traits and differentiation coefficient among populations in C. dabieshanensis

R 72y ' E 5 %
SRR Variance component Percentage of variance component/% RSB 51/%
I ngiy s fraiiy TR ] R B ] BN Phenoz};pelfcﬁ(iliifrftr/?’znanon
Among populations  Within population ~Random error ~ Among populations ~ Within population

FFW 8.161 2.748 1.454 66.01 22.23 74.81
FHD 4.017 1.505 0.454 67.22 25.18 72.75
FVD 11.262 1.331 0.494 86.06 10.17 89.43
PT 0.977 0.172 0.073 79.95 14.10 85.03
FNW 0.551 0.166 0.136 64.54 19.49 76.85
NHD 0.500 0.455 0.205 43.13 39.19 52.36
NVD 3.303 0.571 0.263 79.84 13.81 85.26
NSI 0.006 0.001 0.001 82.09 8.07 85.71
ST 0.011 0.003 0.001 75.97 17.93 78.57
SMT 0.009 0.002 0.001 75.45 17.13 81.82
TLL 1.167 1.540 6.549 1.08 16.64 43.11
TLW 0.126 0.144 0.673 13.39 15.28 46.67
TLSR 0.046 0.016 0.163 20.27 7.22 74.19
LLL 0.556 1.648 5915 6.85 20.30 25.23
LLW 0.087 0.128 0.546 11.47 16.78 40.47
LLSR 0.033 0.036 0.146 15.17 16.93 47.83
¥J{EMean 1.926 0.654 1.067 49.28 17.53 66.25
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Fig. 2 UPGMA cluster map of phenotypic traits in C.
dabieshanensis with different geographical populations
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A Study on Phenotypic Diversity of Fruit and Leaf Traits in
Carya dabieshanensis

ZHANG Shen-mei', XI Jian-wei', HONG Jun-yan', XIA Guo-hua®, LI Yan',
HUANG Xing-zhao®, ZHU Xian-fu', HUANG Jian-qin'
(1. State Key Laboratory of Subtropical Silviculture, Hangzhou 311300, Zhejiang, China; 2. College of Forestry and Biotechnology,

Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 3. School of Forestry & Landscape Architecture, Anhui Agricultural

University, Hefei 230036, Anhui, China; 4. Jinzhai County Fudong Ecological Agricultural Development Company Limited, Lu’an

237000, Anhui, China)

Abstract: [Objective] To study the phenotypic diversity of natural population of Carya dabieshanensis so as to
provide theoretical supports for the collection, selection and improvement of germplasm resources, and lay a founda-
tion for the development and utilization of C. dabieshanensis. [Method] 198 C. dabieshanensis individuals were se-
lected from 19 natural populations and 16 phenotypic characters of the fruits and leaves were investigated and de-
termined. These data obtained were processed using nested analysis, One-Way ANOVA analysis, correlation analys-
is, and Un-weighted pairing average algorithm to reveal the relationship between phenotypic traits and geographical
distribution of C. dabieshanensis and its variation. [Result] (1) There were significant differences for 16 traits in
phenotypic variation among and within populations (P<0.01), indicating that the phenotypic diversity of C. dabie-
shanensis was very abundant. (2) The variation of 16 phenotypic traits ranged from1.64% to 26.59%, and the average
coefficient of variation was 9.63%. The average variation coefficients of fruit and leaf characters were 6.16% and
15.42%, respectively. Because of the smaller variation coefficient of fruit phenotype, the traits were relatively stable.
(3) The results of correlation analysis of phenotypic traits showed that there were 60 pairs with extremely significant
correlation among characters and 11 pairs with significant correlation. (4) The percentage of mean variance compon-
ents among and within populations were 49.28% and 17.53% respectively. The average phenotypic differentiation
coefficient was 66.25%, indicating that the phenotypic variation of C. dabieshanensis was mainly attributed to among
populations. (5) The 19 populations could be divided into 4 categories when the distance coefficient was 0.04. The
clustering was basically consistent with the change of longitude.
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