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Table 1 The source of the mother trees collected by the population of Quercus acutissima
W5 R N ZRE(E) R il i 3 4
Code Population Latitude/(°) longitude/(°) Altitude/m Amounts of fruits
GDX TMEER 26.35 107.26 1017 1
XYX s R 25.35 100.92 1976 2
ZTS el il 35.01 111.53 930 3
TBX TR A AR B 32.32 113.33 309 14
PLD LTE2)EX 39.45 121.98 59 7
HDQ AR 3 8 X 35.77 119.98 180 6
LFS TG I 1 39.82 119.45 70 1
12 FREERNER S 2 HREH5
SE: 7. === Eog===2
XPARIREAR AR . B398 R RIELTE 21 RERTERE TS

F M BUFAF SR HE 1Y Epson/V700 PHOTO |
TEFRMMR, R winseedle Pro 2013b #x{4- 1] $k45
FRIMARFE bR, T 1/100 FL S0 52 TR
i, MERLRE o3 BEATL I B 50 b AT Bk T 2
HE 3, BULEE,

SR PSR HAST R R AR AR [] R4 P 1) 26
RIS AT I 2001, AAESRE (CV) Fomk
RIVRIR BB B . THRERB L REL (Vse) ok
FORIRBRREIAR B R A MERRRE , ROBEIRIE] 2250
HhZRENIE. HEAXIN: CV= (/%) x
100%, o, SHbRIEE | CHBEHAREE, Vse=
[67 (0 + )] % 100%, Forfr, &, REAKN] )5
o, & HBEHRNI T 2051, SR A Excel
2010 AKX B AT i1, FH SPSS 21 AR 4 X) 4%
WiFEARIE T /00, Horp, SR Pearson AH G4 AT AL
AF AR, AR A5 PR AE R AR ] %) R R B
TTRE T,

3¢ 2 I 22 A SR T 0 . e RE AR [R] R A4
W, Frk. s, Kok, Rma. R TR
EHZESNEE (P<0.01), UHRRARR 1R
PRIRTEREAR AT — e RS 5

MRAEE 3 ATLIE Y SRR KB 1 P34 (E
H1.63~232 cm, Hth, RRIE=EHE =B
&, /DRSNS B S RHAR IR
SN 1.33~1.84 cm, FH 5 BB IR R/,
s o BRI R KGR KA ILpE &1L
BEA, /R RITAIBCIE LLRRA ;RT3
{HH 1.48~4.15cm’® , Hrp, /N st s B
BHAR, ORISR Do BRHA; FhrRimfry
B} 5.19~10.41 cm?, /M2 TN 50 BEIA,
RIS A B TR 25 5 i
K, FIAENE N 1.74~4.82 kg, BN E B BHAR
N, mEE s BRI R R
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Table 2 Table of variance analysis of phenotypic traits of Quercus acutissima populations seeds
475 Mean square FfA F value
RAEMEIR
Phenotypic trait Bk FEARA BEHLIR 2 T4 ] FERA
Among populations Within population Random errors Among populations Within population

FlFK Seed length 20.093 1.633 0.037 544.521%%* 44.262%*
FhF 9% Seed width 10.859 1.128 0.028 386.434%* 40.128**
K: 9% . Length-width ratio 0.944 1.336 0.006 148.223** 209.654**
#F Volume 298.025 36.764 0.700 425.611%* 52.502%*
KT Surface area 1102.154 108.469 2.178 506.070** 49.805%*
TFHIFE & 1 000-grain weight 12.615 3.055 0.299 42.239%* 10.229%*

RN E RN R
Note:**means the difference is significant
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Table3 Mean and standard deviation of Quercus acutissima population seeds

RN FUNES 758 K e AR Ei] TR &

Population Seed length/cm Seed width/cm Length-width ratio Volume/cm® Surface area/cm? 1 000-grain weight/kg
GDX 1.63+0.17 1.33£0.13 0.82 +0.09 1.48 £0.38 5.19+0.88 1.74 £0.09
XYX 2.32+0.20 1.84+0.19 0.79 £ 0.09 4.15+1.04 10.41 + 1.69 4.82+0.15
ZTS 1.96 +£0.18 1.81+0.18 0.92 +0.05 3.35+0.88 8.67+1.52 4.10+£0.47
TBX 2.21+0.23 1.83£0.18 0.90 £0.15 3.94+1.04 9.95+1.75 437+1.10
PLD 1.99+0.18 1.78 £ 0.18 0.90 + 0.06 3.34+0.91 8.72+£1.58 3.77+£0.57
HDQ 1.73+0.23 1.49 +0.21 0.87 +0.06 2.08 +0.80 6.37+1.62 2.37+0.60
LFS 1.84 +0.21 1.52+0.14 0.69 +0.14 2.24 £ 0.63 6.86 £ 1.35 246 £0.12

22 HEMFIERHEERNER FBEKR AR TR, 3k 28.18%, HKJEM T

SR HILC BN R R BIPER I, PR BSHORE R A (18.79%),

AR5 R BRI O BT R

VRS RBORFOR!, A2 G 2B, MRS (10.34%), RUIFFRABSEE /N, mfhF4
PR, 5 RECHUN, MR E SRR, B — MR R R ok
M 4 I TERRBREY 6 DREUERR T, ~P-34728 55
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Table 4 Table of variation coefficient of phenotypic traits in Quercus acutissima population seeds v,
LN CUNES T 58 KFEtt A R TR & FHE
Population Seed length/om  Seed width/om  Length-widthratio  volume/em®  Surface area/om®  1000-grain weight/kg ~ Mean
GDX 10.43 9.77 10.98 25.68 16.96 5.17 13.17
XYX 8.62 10.33 11.39 25.06 16.23 3.11 12.46
ZTS 9.18 9.94 543 26.27 17.53 11.46 13.30
TBX 10.41 9.84 16.67 26.40 17.59 25.17 17.68
PLD 9.04 10.11 6.67 27.25 18.12 15.12 14.39
HDQ 13.29 14.09 6.90 38.46 25.43 25.32 20.58
LFS 11.41 9.21 20.29 28.13 19.68 4.88 15.60
T34 {EMean 10.34 10.47 11.19 28.18 18.79 12.89 15.31
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Table 5 Table of variance components of phenotypic traits and phenotypic differentiation
coefficient of Quercus acutissima population seeds
73 %4y & Variance component J7 %48 4} L Percentage of variance component/% <270 L A %K
RFPER Phenotypic
Phenotypic trait FEfARIA] TR MLk R ] REIRN Bk differentiation
Among populations  Within population Random errors Among populations Within population ~ Random errors  coefficient/%
Fi¥4 Seed length 0.045 0.014 0.031 50.00 15.56 34.44 76.27
i F%i Seed width 0.030 0.011 0.023 46.88 17.19 35.94 73.17
K-5% H Length-width ratio 0.005 0.001 0.006 41.67 8.33 50.00 83.33
& Volume 0.715 0.204 0.615 46.61 13.30 40.09 77.80
KA Surface area 2.646 0.740 1.867 50.37 14.09 35.54 78.15
T-RiFT & 1 000-grain weight 1.018 0.189 0.203 72.20 13.40 14.40 84.34
S5 Mean 0.743 0.193 0.458 51.29 13.64 35.07 78.84
&6 MFMFREMKHBEXISTNEREZHRR
Table 6 Correlation analysis and difference significance test of phenotypic traits of Quercus acutissima seeds
FAMEIR UINENS Fhy58 KT (A I TRL &
Phenotypic trait Seed length Seed width Length-width ratio Volume Surface area 1 000-grain weight
FiF1K Seed length 1.000 0.774™ 0.136™ 0.853™ 0.901" 0.696™
75 Seed width 1.000 0.445™ 0.907" 0.904 0.688™
K: %% kb Length-width ratio 1.000 0.378" 0.3417 0.289"
A7 Volume 1.000 0.985™ 0.703"
RTHF Surface area 1.000 0.716™
T-RLF & 1 000-grain weight 1.000

T M RIRAE0.0 LK B E AR
Note:** indicates a very significant correlation at level 0.01
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Phenotypic Variation Analysis of Quercus acutissima Natural
Population Seeds

LYU Feng', XIE Xiao-man®, HAN Biao®, QIAO Jie*, DONG Xin?,
WU Dan®, LU Li?, LI Wen-qing’
(1. College of Life Science, Shandong Normal University, Ji'nan 250014, Shandong, China;
2. Shandong Tree Germplasm Resource Center, Ji’'nan 250101, Shandong, China)

Abstract: [Objective] To reveal the variation and regularity of Quercus acutissima seeds and provide references for
the conservation and genetic improvement of Q. acutissima germplasm resources. [Method] Variance analysis,
cluster analysis and correlation analysis were used to analyze and compare the phenotypic traits of Q. acutissima
seeds from seven natural populations. [Result] Significant differences were found in the length, width, aspect ratio,
surface area, volume and thousand-grain quality of Q. acutissima seeds among and within groups. The coefficient of
variation of each trait ranged from 10.34% to 28.18%, and the average phenotypic differentiation coefficient was
78.84%, indicating that inter-population variation is the main source of variation. The phenotypic traits showed ex-
tremely significant correlations; using hierarchical clustering. The seven groups could be divided into two groups.
[Conclusion] There are abundant phenotypic variations in Q. acutissima seeds among and within these populations,
and the result of cluster analysis showed no obvious correlation with the geographical distribution of each population.
This study can provide a theoretical basis for the protection and utilization of diversified Q. acutissima germplasm re-
sources.

Keywords: Quercus acutissima; seed; phenotypic variation
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