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Genetic Variation of Plus Tree Open-pollinated Progenies in Quercus variabilis

DONG Hai-fang, ZHANG Cun-xu
(College of Forestry, Northwest A & F University, Yangling s Shaanzi 712100, China)

Abstract: The variations of the leaves and growth traits as well as peroxidase of 4-year-old plus tree open-

pollinated progenies from six Quercus variabilis populations were investigated. The results showed that

there were significant differences in seedling height, leaf length, leaf width, petiole length, and leaf area

among different populations, and in seedling height, leaf length among different families. The peroxidase

isozyme of Q. wvariabilis consisted of two locis. The mean of alleles was 2. 479 and the expected heterozy-

gosity was 0. 282. Within the population, genetic variations accounted for 54% of the total genetic varia-

tions. With seedling height as the main character, 10 superior families were selected preliminarily from 57

tested families. Their height growths increased by 31. 7% ~84. 0% than the overall population average.

Key words: Quercus variabilis ; plus tree progeny; genetic variation; family selection

e B ¥k (Quercus variabilis) J& T 5% 2 BH¥% |8 #4
Y. FETIRE L LA BTz, Ik 22 4>
A (X T 3 AR 50~2 000 m, ZRUEFI RS 1l X
S H AT TG . M RO R R R Y 28 5% R A
i, &)z SR AT R M VR B R T R RR P
AR FE B ORI 2 O ORI O X 4 g
ROK R RAEEERY . W 8 EAE
A A S (RN 28 T (B AR AR v o5 A Y
AL T JeAe B ARt AL i R AT B2 . IERIAESE
ETAE DAL B o A FRRE AR A A D TE Y X
Hat G s S sT 3 00 . DISTRBER 4 a A i
B E R ARG BFFE AR S o I S

W fs HHEA:2010-04-20 &6 HH#3:2010-06-28

ARIY AL 5 3 M ok S8 A W e ) T A2 S5+ 00 A0 VP A
RS O e B 8 A i R AR BB AR

1 w57 &

1.1 RIS R

Y 1 B AE PG AL ARARBRH 2R B v ] Vg
464.7 m, H 4 Rkt + EIRE, L4 pH {H 6. 5~
7.0, JE I U A W A XL AR B AR 10, 7~
13.7 °C ,4ER&/K & 500~700 mm, JGFE A 184~216 d,
12w

IR R bR 6 SRR 5T BROLA AR
4 aERARGE D,

E£TH PR KO H (2007K01-11-04) 5 PYAE R AMRELE K 2 A8 938 1% & Fh & 5L (09 YZ082)
EE BN W7 . 55 AR L AT 0 A 2B bR j8t % & bR R A W R BIFSE TAR
* BIAEE IRAFI 55 L BB 32 2O 38 4% 7 R FUMOK 2R B R BT TAE .



AW SR BROLRY 1 R T AR 2 5 5 103

F1 ABEHHKIR

Table 1 Source of experiment materials
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Table 2 Leaf trait numerical value and least significant difference test(LSDy o5 )of Q. wvariabilis
LN i /cm M98 /cm K9 L AR /mm it/ em?
LRUEKS 9.640.9a 3.240. 4 3.140. 3a 4.2+0. 8¢ 21.5+3.8b
AHERE 10.8+1. 2a 3.740.4b 2.940. 2ab 5.540. 7ab 28.2%+5. 6a
[k 7 W 5 11.5+1. 5a 3.8+0.4b 3.0+0. 2a 5.2+0.8b 30.8+0.7a
I 7 15 FA 9.040.7h 3.240. 2¢ 2.940. 4ab 4.540.5¢ 20.242.8b
e 7Y 7 5 11.2+1. 3a 4.1740. 3ab 2.8+0.2b 6.140. 8a 31.8+4.7a
P NE 11.741. 1a 4.240. 2a 2.940. 3ab 5.9740. 4a 33.2%+5. 1la
B (E 10.7 3.7 2.9 5.3 27.9
F 1§ 9.02" " 14.36" " 1.96 13.64" 10,97~
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Table 3 Seedling height and diameter growth traits as well as least significant difference test (LSDy ¢5)

T /cm 142/ cm
LRI
P bR Ar S {8 + brfE 22 Ap e
CEERS 61.5+18. 4c 42.3~89.0 0.840.1b 0.5~ 0.9
e 122.2429. 8a 88.4~177.4 1.2+0. 3a 0.8~ 1.7
Bera g & 93.9+27.9b 58.3~118. 1 1.040. 2ab 0.6~1.2
VAl B 15 FH 90.34+19. 2b 57.3~128.9 0.940.2b 0.6~1.4
B VG 77 5k 117. 4425, 8a 69.6~136.1 1.1%0. 3a 0.6~ 1.5
P NE 78.7+19. 8be 52.8~118.1 0.9-+0. 3ab 0.7~1.5
SE 49 (. 96. 4 1.0
F {4 8.00* 3.57*
x4 RENEKEREMTEE
Table 4 Growth trait numerical value within the family
RFE 1 i /cm 1 4% /cm RE 185 /cm 4%/ cm
1 80.1+7.3 0.8+0.3 30 110. 4424.0 0.9740.3
2 89.0+24.3 0.840.6 31 128.0+ 30.3 1.44+0.6
3 46.6+19.5 0.540.2 32 99.9413.9 0.940.2
4 52.6+14.4 0.940.1 33 95.3+21.1 0.940.3
5 42.3410.6 0.640.2 34 73.9433.2 0.840.4
6 52.3+12.1 0.840.3 35 57.3413.9 0.640.1
7 73.8+15.5 0.840.3 36 95.4+24.4 0.840.3
8 155.3445. 1 1.240.5 37 94.8416.3 0.940.3
9 177.4+18.2 1.540.4 38 138.4+18.1 1.540.4
10 148.1+25.9 1.740.4 39 119.1+33.1 1.1+0.3
11 91.8447.2 1.240.6 40 69.6+27.8 0.9+0.4
12 107.9+14.6 0.9+0.4 41 105.2+27.6 1.240.5
13 130.7+23. 4 1.240.3 42 136.1435.7 1.3+0.4
14 97.3434.2 0.840.3 43 107.9429. 4 1.240.3
15 116.8+46.9 1.0+0.7 44 126.0+36. 2 1.0+0.3
16 108.2+27.5 1.1+0.3 45 112.7+32.2 1.140.4
17 88.4432.7 1.140.4 46 95.9425.7 0.640.4
18 118.1420.2 1.240.2 47 163.1425.6 1.540.4
19 68.5+26.5 0.840.2 48 77.4425.5 0.940.5
20 138.9+28.9 1.1+0.4 49 67.5423.9 0.840.3
21 111.4+28.4 1.1+0.3 50 62.3+23.1 0.740.3
22 102.2425.3 1.1£0.6 51 118.1+15.5 1.340.4
23 120.2424. 6 1.47+0.3 52 69.5+22.1 0.840.1
24 72.3+12.5 0.940.2 53 52.8+17.5 0.6+0.2
25 67.4419.9 0.940.2 54 84.1428.1 1.040.2
26 58.3420.5 0.6+0.1 55 68.9422.8 0.8+0.2
27 77.8+18.3 0.9740.2 56 105.04+17.2 1.5+0.4
28 87.6413.9 0.740.3 57 81.1422.9 1.0+0.2
29 96.2+18.7 0.940.3 S 96. 4 0.9
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Table 5 Correlation conefficients between traits

PR ER AR SN Y RIEHE MR

HiAE 0. 846"

K 0.416 0.484

mgE 0. 381 0.441  0.812**
KFEH 0.062 0.058  0.218 0.336

AR 0.607** 0.630** 0.804** 0.784**0.014

AL 0. 434 0.501** 0.966** 0.920**0.004 0.832*"
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Table 6 Genetic similarity and genetic distance {rom six populations of Q. wvariabilis

RN P1 P2 P4 P5 P6
P1 BE7E K A 0.962 1 0.453 8 0.454 4 0.903 2 0.912 1
P2 B Y 7 51 0.039 6 0.489 5 0.487 9 0.744 0 0.983 8
P3 i B 52 K 0.790 2 0.993 7 0.970 4 0.224 5 0.489 4
P4 M R 15 FH 0.788 7 0.717 6 0.030 1 0.285 4 0.540 9
PS5 ZHBERS 0.101 8 0.295 7 0.714 3 0.925 3 0.701 7
P6 B o L & 0.092 0 0.016 3 0.714 6 0.614 4 0.354 2
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Fig.1 Dendrogram of different population of Q. variabilis
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Table 7 4-year-old height growth numerical

value of superior families

KA B/ em BRERF BN IR/ %
8 155.3 61.1
9 177.4 84.0
10 148. 1 53.6
13 130.7 35.6
20 138.9 44.1
31 128.9 33.7
38 138.4 43.6
42 136. 1 1.2
44 127.0 31.7
47 163. 1 69.2

ogicl 144.4 19.8
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