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I HL 2 e 48 K B T 25 B 48 7R B A 21 3]
W JETE SRR A M BE P, i B AR bR oy 23°12°36" ~
24°10'28"N,102°34'03"~103°11'24"E, 4@ H &M
T2 58 km, B ALK 107 km, B AL 375 929 hm*,
BN AR IR 230 m, B S AR 2 515 m, AH X = 25
2 285 m, M5 JE B AR e i 2R KU R AR
P R T A i R SR VAR 7 N W 7 S (1 s U
W, AT AE 184 C, A A&
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22.7 C. & H ¥R 11.6 'C. =10 CE )
FURE 6 249. 8 “CAE ¥ FE /K & 828. 3 mm, F K K
HON2 364.5 mm AETERECN 1.8, R A
WA KR R E L BRI kAT
BEE LT HE R T o AR B AT BT A R AR LB
TR AR AR AT ARG AL,
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B AR BR Bl T T 2017 4R 10-11 7 4303l
SR AR T K B0 25 R B T e L g R Y
5ANFIEE N Y 23 Bk R BE L 7 R AR R RE 4
BR(l~4 5 RINFRE 4 #k(5~8 5) ./ FE4E 2
TFFERNRE 4 Bk (9~ 12 5, 1 fu 42 36 1~ 3 P e 7
BR(13~19 ), VG 5 81 5 Ji < Fh #E 4 Bk (20~ 23
5o SRAAR G B O T A AR A B2 T PR S P
B U A bR BRI K 40 a DL b5 SR A REA b A K
T 235 SR A 0 400 8 A 4 36 16 R =2 ] AH IR
30 m DA b AR WA R R 53 501 R £ 300~ 500 KL
Fft 8 T 4 5 (0 SR oRE B A% N [l 2 P, 25 e il
FHRRTIGEE T 2~7 CokAI 45 1 .
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D A B R AR L 45 3 IR EE B K
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TP $8 8 =Fh &/ Fh 5

AR5 R E CV (V) =hrifE 25 /P ¥ X 100,
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T G A T R N B F R R O X (& X
BTS¢ (o AN R AN iR S & TR s
MR AR ERERRB A ZRNFERA,
BT R RN 5 AR FHARIEIR B —
FEl N 27 Ak, HLRR 7 1 R Ry 10, 75~16. 46 mm,

A 13,40 mm; A 9E K 9. 03~13. 60 mm, F1
11.56 mm; FP R4 50k 1. 03 ~1. 45, F31.17;
BRI N 0.48~1.52 g, V-1 1. 05 g; TRLE Ny
494.40~1 603.35 g, F# 1 007.99 g, A F R
Al DL SRR MR (B 9 A8 S R B AR S RBHOR, Ik
ARMEAE AR BE ALK . N5 A Fh IR F8 B 19 A8
S RBORFE L LR R TR AR R ROK L AR R
BN 25, TLY M 27, 74 % . B KAB 34 J2 fe /ME 1Y
3.2 A% B SRR TE LRI OE FE B 3 A bR 1 AR R
AR B AR S R B R 11, 79%6.9. 26 %
10. 26 %, f KAE 43 5l & e /MA W 1. 5.1, 5 1
L4, XU AR 1 I 25 19 748 5 DL ks
Fo TR H B AN FRE S A8 S R B AROR L A R TR
FOEAEE 3 M TFRE.
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FH 8 2 AT [A]— P A ) o 2% AR BR
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W 1 35 4 78 e, AR 25 S PR B LR R R R
TE AR B AR A B LT AR A AN TR &
M 256 s e 22 R A W IR R . BTk 5 A FhF
PEARFE AR 0722 B30 [ 4390 2 11, 76 ~14. 43 mm,
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751.15 ~ 1 264. 26 g, W R RZAB K 7. 40%,
5.23%.4.31%.16.50% F1 9. 11% , H A8 5 g JiF
FAR 5 ZAS R AR AR R R B )/ R W]
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U O N0 AT B A SN = = T e e R [
BT AN e SR AP RE L Bl 2K BUE  H R
h1.17 f11.27 g, TREE K 1109, 85 Fll 264. 26 g,
TP 34948 B /N & R I AR RE 3 BDE 5
i M TR EAY 0.82 1 751.15 g,
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Table 1 Difference comparison of seed traits from different families of Quercus cocciferoides Hand

% A P g e 46 % kLT TR
No. Seed length/mm Seed width/mm Seed shape index Single seed weight/g 1000-seed weight/g

1 14.894+0. 47 CDc 12.76£0.18 ABChc 1.1740. 04 BCDcde 1.3640.12 ABCb 1286.05%61. 97 BCDc

2 14.11+0. 32 DEcde 10, 48+0. 36 Thi 1.3540.02 Ab 0.8140.05 Th 804.85+16.14 Ggh

3 11.9040. 38 GHfg 11.0540. 03 FGHIghi 1.084+0. 04 DEdef 0.86+0.07 HIh 840. 10446, 19 Gigh

4 11.01£0. 26 HIh 9.03£0.52 Jj 1.2140. 04 BCc 0.55+0.03 Ji 526.50+19. 80 Hi

5 10,7540, 06 Th 10.524+0. 29 Thi 1.0340.02 Ef 0.48+0.04 Ji 494, 4045, 48 Hi

6 12.6740.70 FGf 10.9040. 22 GHIghi 1.16+0. 05 BCDEcde 0.94+0.10 GHIfgh 874.80+55. 29 Gigh

7 12.314+0.26 Gf 11.3940. 29 EFGHIfg 1.0840. 03 DEdef 1.0640. 06 FGHefg 780.90+41.97 Gh

8 11.3140. 23 High 10,3640, 28 Ti 1.0940. 03 DEdef 0.804+0.07 Th 854.50£55.00 Gigh

9 13.50+0. 37 EFe 12.5640. 58 BCDBbed 1.09+0. 05 DEdef 1.17+0. 08 CDEFcde 1015. 50425, 64 EFGdefg
10 12.38+0.38 Gf 10. 9140. 30 GHIghi 1.1440. 00 BCDEcde 0.94+0.07 GHIfgh 1041. 20492, 12 DEFGdef
11 14.35%+0. 17 DEcde 11.85%+0. 49 CDEFGdef 1.2340.07 Be 1.0740. 03 FGHefg 991. 05+87. 73 EFGdefgh
12 11.87+0. 20 GHIg 10.96+0. 16 FGHIghi 1. 084:0. 02 DEdef 0.86+0.03 HIh 847.90+34. 49 Gigh

13 15.5940. 14 BCh 13.6040.13 Aa 1.154£0. 02 BCDEcde 1.5240.06 Aa 1603.35+48.76 Aa

14 16.46+0.40 Aa 11.38+0.37 EFGHIfg 1.4540.05 Aa 1.0440. 09 FGHefg 969.90+29. 64 FGefgh
15 14,0340, 15 DEde 12.30%+0.53 BCDEbede 1. 154-0. 04 BCDEcde 1.3340.08 ABCDbc 1151. 25458, 51 CDEFcde
16 14.8040. 35 CDed 10. 7740. 42 Hlghi 1.3740.02 Ab 0.90+0. 15 GHIgh 765. 88444, 07 Gh

17 14.18%£0. 54 DEcde 12.2940.52 BCDEbede 1. 1840. 10 BCDed 1.0340. 07 DEFGde 1030. 00+9. 23 EFGdefg
18 13.59+0. 21 Ee 13.03+0.45 ABb 1.0640. 03 DEef 1.3240.07 ABCDbc 1308. 10+23. 02 BCc

19 12.3340.18 Gf 11.3040. 16 EFGHIfgh 1.0940.03 CDEdef 0.91+0.07 GHIgh 940. 48+ 36. 22 FGefgh
20 16.08+0.31 ABab 11.9540. 14 CDEFcdef  1.354+0.04 Ab 1.4940.08 ABa 1456.95+58.77 ABb

21 14.22+0. 34 DEcde 12.10£0.13 BCDEcdef ~ 1.1840. 03 BCDcd 1.2940. 06 BCDEbed 1250. 40433, 57 BCDEc
22 12.4440.33 Gf 11.5940. 18 DEFGHefg 1.0740.02 DEdef 1.10+0. 06 EFGef 1149. 60+53. 20 CDEFcde
23 13.49+0. 38 EFe 12.7640. 27 ABChc 1.06+0. 01 DEef 1.2040. 07 CDEFbcde 1200. 10+28. 08 CDEFcd

T E 13.40 11.56 1.17 1.05 1007. 99
Average
AREN 1179 9.26 10. 26 25.71 27.74
Cv/%

[FFIAR R KNG FREFRTE 0.01 f10.05 KF E25FEBE. TR,
Different capital and lowercase letters in the same column indicate significant differences at 0. 01 and 0. 05 levels,the same below.
2.4 MFESHEZWEEZERS SN ATEL B 1 RS 2 3 R4 1Y BT ik R 4 il
IR 23 DR RBIF T NFEARBRIC. K 60.669 0% F1 29. 590 1%, 2 Bl 57 #ik K ik
5 AF IR AR AR AR S & AT e o s i R 90.259 1% ., 74 1 T84 L RRAF ) & 58 K i
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Table 2 Comparison on differences of seed characters from different populations of

Quercus cocci feroides Hand

i

Populations

i

Seed length/mm

i

Seed width/mm

FE 15 %

Seed shape index

LiRA

Single seed weight/g

1000-seed weight/g

4 Gean
K1l Dashan
2= 9% Lihaizhai

e T Yanzidong

12.9840. 32 Be
11.76£0.21 Cd
13.0340. 19 Be

14.4340.11 Aa

10.8320. 19 Ce
10.79£0. 15 Ce
11.5740. 24 Bb

12.0920.10 Aa

1.2020.01 Aa
1.09=£0.02 Dd
1.14+0.01 Ce

1.2140.01 Aa

0.90=£0.06 Dd
0.8220.03 De
1.01+0.03 Ce

1.17+0.01 Bb

864.381+3.78 Chd
751.154-10. 81 De
973.914+21. 66 Cc

1109. 85421. 39 Bb

# ¥ 3F Huangongsi 14.06+0.07 Ab 12.104+0. 13 Aa 1.1740.01 Bb 1.2740.02 Aa 1264.264+17.25 Aa
SEHI{H Average 13.25 11. 48 1.16 1.03 992. 71
SR CV/ % 7.40 5.23 4.31 16. 50 9.11

x3 MFERERE
Table 3 Correlation of seed characters

) [UEN 58 I 45 £ Lok H TR E .

gE| . 5273 EAY: 3 2} 3

Lems Seed Seed Seed shape  Single seed ~ 1000-seed Elevation Longitude Latitude

length width index weight weight

f K Seed length 1
Fh 5% Seed width 0.37 1

FhIE 48 % Seed shape index 0.56** —0.37 1

Bk H Single seed weight 0,73** 0.64"* 0.12 1

Tki E 1000-seed weight 0.66"* 0.61""* 0. 06 0.95"* 1

#54k Elevation —0. 40 —0. 39 0.08 —0. 44" —0.42" 1
258 Longitude —0.18 0.01 —0.14 —0.34 —0.41~* —0.08 1
4 [ Latitude —0.59"* —0.43" —0.14 —0.59*~ —0.61"" 0.78"* 0. 33 1

* P<C0.05,** P<C0.01.

R4 HBEMFESELESWEAZEN S S
Table 4 Principal component analysis on affecting factors of seed morphological characteristics

of Quercus cocci feroides Hand

£ A F4R1E [ 4 Eigenvector of each factor

F Lo — FRAEAE DUk % ESa0itN
. (NN B v FIE 46 %L ok E TR . . .
Principal Characteristic ~ Contribution Accumulated
Seed Seed Seed shape  Single seed 1000-seed L
component value rate/ % contribution/ %
length width index weight weight
1 0.4776 0.4032 0.1067 0.5558 0.5375 3. 0335 60. 6690 60. 6690
2 0.3738 —0.4817 0.7872 —0. 0449 —0. 0807 1.4795 29.5901 90. 2591

AT Gy bl B R BRI TR
F 7B R W R 6 B A A R
R 2 g s . Dl DUBRAR D 1 BORE 8 R

2.5 AEAREMFRESWF
TREENGEM FRENEEZE I —,
o — Y SR ACRRAE 38 b5 L LE B R 4 A A
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Fig. 1 Cluster analysis of different families of
Quercus coci feroides
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Seed Morphological Characteristics and Variation of
Quercus cocci feroides from the Same Provenance

ZHANG Qing' ., XIAO Gui-ying', LI Pin-rong’®, LI Ya’, CHANG En-fu*’, DING Yu-xiong',
HUANG Chun-liang' ,JING Yue-bo’

(1. Forestry Technology Extension Station of Jianshui County, Jianshui 654300, China;2. Yunnan Academy of
Forestry and Grassland, Kunming 650201, China; 3. Jianshui Station for Desert Ecological System Observation
and Research,Jianshui 654399 ,China)

Abstract : In order to promote the early selection of fine families and breeding of fine varieties of Quercus cocci f-
eroides ,taking 23 families of 5 Quercus cocci feroides populations as study materials, through examining seed
length,seed width,seed shape index, single seed weight and 1000-seed weight, the seed morphological charac-
teristics and variation were analyzed. The results showed that between different families and populations, the
differences of 5 examined indexes obtained significant (P<C0. 05) or extreme significant (P<Z0. 01). The varia-
tion of single seed weight and 1000-seed weight were obvious, whereas seed length,seed width and seed index
tended to stable,the variation between different population was lower than that in between different families.
The shape of seed was mainly controlled by gene., whereas slightly affected by environmental factors. Single
seed weight and 1000-seed weight showed vertical variation affected by elevation, latitude and longitude. The
size and weight were controlled by heat conditions, showed the characteristics of geographic variation. Single
weight and 1000-seed weight were the dominant parameters affecting the morphology of seed. Based on the cor-
relation analysis, eight families respectively from Ge'an, Yanzidong and Huanglongsi were selected as quality
families, quality populations were Yanzidong and Huanglongsi.

Keywords: karst area; Quercus cocci feroides; seed; morphological character; variation
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