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XUE Bi-meng' , JIANG Yuan-biao* LI Gen-gian® (1. Yunman Yuntou Econology and Environment Technology Co. ,Ltd. ,Kunming, Yunnan
650217;2. Yunnan Academy of Forestry, Kunming, Yunnan 650204 ;3. Southwest Forestry University , Kunming, Yunnan 650224 )

Abstract

and multiple comparison of growth characters of four -year-old forest were conducted. [ Result ] The difference in height, chest diameter and vol-

[ Objective ] To study half-sib genetic testing of clonal seed orchard of Pinus kesiya var. langbianensis. [ Method ] The variance analysis

ume of trees among families was very significant, but not in families. The average genetic strength of the family with chest diameter was 0. 599,
and the average genetic strength of single plant was 0. 190. The genetic strength of interfamily tree height and chest diameter was above medium,
indicating that its variation was mainly controlled by heredity. The low heritability in the family indicated that the variation in the family was less
affected by genetic control. The multiple comparison result showed that there was significant difference of the height,and breast diameter,the tim-
ber volume. Between different families the average height variation was big, and the range of variation was 4. 4-6. 6 m;The average chest diame-
ter,the overall growth difference was small, and range of variation was 6. 7-11. 0 ¢cm; The average single mass-accretion difference was small,
range of variation was 0. 010 3-0.035 0 m’. The growth of chest diameter between different families was higher than that of trees and the growth
of individual trees was greater. The genetic gains of tree height and chest diameter were 10. 670% and 25.050%, respectively. [ Conclusion ] The

improved afforestation of the clone seed garden of simao pines has a high yield increase effect.
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Table 1 Analysis of variance of random area group design for free
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Table 2 Tree height, chest diameter, coefficient of variation of Pinus kesiya var. langbianensis A. ( Chev) Gaussen
fa4z//em B //m
" = */]?#F — v 32 =) =) ﬁl\ﬁ‘%ﬁ */]t\{ﬁ o = =) ﬁl“}al/%g[
Average Standard deviati Variance of variation Average Standard .. Variance of variation
eviation value value p deviation value value ps
error Yo error Yo
1 9.20 0.93 1. 60 2.57 7.55 10.75 27.91 6.02 0.21 0.37 0.14 5.60 6.30 2.26
2 7.15 1.24 2.15 4.64 4.70 8.75 64.93 4.37 0.62 1.08 1.16 3.15 5.20 26.58
4 10. 58 1.06 1.83 3.36 8.85 12.50 31.71 6. 60 0.23 0.40 0.16 6.20 7.00 2.42
5 8.03 0.29 0.50 0.25 7.55 8.55 3.12 5.25 0.50 0.87 0.76 4.65 6.25 14.48
6 7.52 0.67 1.16 1.34 6.45 8.75 17.87 4.87 0.35 0. 60 0.36 4.25 5.45 7.41
7 7.85 0.09 0.15 0.02 7.70 8.00 0.29 5.00 0.20 0.35 0.12 4.65 5.35 2.45
10 7.65 0.65 1.13 1.28 6.40 8.60 16.70 4.70 0.05 0.09 0.01 4.60 4.75 0.16
13 9.32 0.29 0.50 0.25 8.75 9.70 2.69 6.30 0.17 0.30 0.09 6.00 6. 60 1.43
14 6.92 0.47 0.82 0.68 6.30 7.85 9.71 4.42 0.19 0.32 0.10 4.05 4.65 2.34
15 7.48 0.75 1.30 1. 69 6.15 8.75 22.63 4.82 0.23 0.40 0.16 4.45 5.25 3.39
16 7.48 1.13 1.96 3.86 5.40 9.30 51.53 4.85 0.40 0.70 0.49 4.05 5.35 10. 10
18 7.93 0.52 0.90 0.81 7.00 8.80 10.25 5.93 0.27 0.47 0.22 5.40 6.30 3.76
19 7.97 0.49 0.85 0.72 7.10 8.80 9.08 5.43 0.65 1.13 1.27 4.35 6. 60 23.39
20 8.63 0. 66 1.14 1.29 7.70 9.90 14.98 5.70 0.12 0.20 0.04 5.50 5.90 0.70
21 7.50 0.42 0.72 0.52 6.70 8.10 6.93 5.55 0.15 0.26 0.07 5.40 5.85 1.22
22 9.20 0.35 0. 60 0.36 8.60 9.80 3.91 6.00 0.06 0.10 0.01 5.90 6.10 0.17
23 7.63 0.13 0.23 0.05 7.40 7.85 0.67 4.90 0.13 0.23 0.05 4.65 5.10 1.07
24 7.85 0.52 0.90 0.81 6.95 8.75 10.32 5.38 0.49 0.85 0.73 4.50 6.20 13.48
26 7.88 0.50 0. 86 0.74 7.20 8.85 9.40 5.22 0.08 0.14 0.02 5.05 5.30 0.40
27 7.88 0.62 1.08 1.17 6.75 8.90 14.79 4.87 0.07 0.12 0.01 4.80 5.00 0.27
28 10. 67 0.29 0.50 0.25 10.20 11.20 2.38 5.83 0.24 0.42 0.17 5.50 6.30 2.97
29 7.02 0.40 0. 69 0.48 6.50 7.80 6.78 5.32 0.71 1.23 1.51 4.35 6.70 28.42
30 7.12 0.49 0.85 0.73 6.30 8.00 10.20 5.42 0.14 0.24 0. 06 5.15 5.60 1.03
32 7.43 0.84 1.46 2.12 6.40 9.10 28.57 5.20 0.33 0.57 0.32 4.55 5.60 6.20
33 6.87 0.06 0.10 0.01 6.75 6.95 0.16 4.50 0.09 0.15 0.02 4.35 4.65 0.50
34 7.00 0.05 0.09 0.01 6.95 7.10 0.11 5.05 0.29 0.50 0.25 4.55 5.55 4.95
35 7.20 0.38 0.65 0.42 6.80 7.95 5.87 4.78 0.20 0.34 0.12 4.40 5.05 2.42
39 10. 53 0.97 1.68 2.81 8.60 11. 60 26.71 6.40 0.40 0.70 0.49 5.90 7.20 7.66
41 11.00 0.81 1.41 1.99 9.70 12.50 18.09 6.20 0.25 0.44 0.19 5.90 6.70 3.06
42 7.08 1.45 2.50 6.27 4.30 9.15 88.46 4.78 0.78 1.35 1.83 3.30 5.95 38.28
47 6.80 0.95 1.65 2.71 5.50 8.65 39.82 4.65 0.62 1.07 1.14 3.45 5.50 24.57
50 8.47 0.49 0.85 0.72 7.75 9.40 8.45 5.12 0.14 0.24 0.06 4.85 5.30 1.09
53 7.13 0.32 0.56 0.32 6. 65 7.75 4.43 5.28 0. 46 0.80 0.64 4.75 6.20 12.03
54 7.50 0.48 0.83 0.68 6. 65 8.30 9.10 5.17 0.12 0.21 0.04 5.00 5.40 0.84
56 9.37 0.31 0.53 0.28 8.80 9.85 3.00 5.47 0.16 0.28 0.08 5.20 5.75 1.39
57 7.14 0. 86 1.49 2.22 5.70 8. 68 31.07 5.28 0.09 0.16 0.03 5.10 5.43 0.51
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No. 9 , ek Standard ﬁé Minimum Maximum Coefﬁ.cm':m 9 ) % Standard ﬁt Minimum Maximum Coefﬁ.culent

Average Standard .. Variance of variation Average Standard .. Variance of variation

deviation value value deviation value value
error Yo error %o

58 9.10 0.76 1.32 1.75 8.10 10. 60 19.23 5.60 0.06 0.10 0.01 5.50 5.70 0.18
60 6.81 1.03 1.78 3.17 4.75 7.87 46.58 4.60 0. 66 1.14 1.29 3.30 5.40 28.04
61 8.85 0.07 0.13 0.02 8.76 9.00 0.19 5.80 0.45 0.78 0.61 5.34 6.70 10. 56
62 7.49 0.48 0.83 0.68 6.55 8.10 9.11 4.90 0.25 0.44 0.19 4. 60 5.40 3.88
64 8.29 0.73 1.27 1.61 6.95 9.48 19.45 5.61 0.58 1.00 1.01 4.45 6.23 17.97
70 8.28 0.78 1.35 1.82 7.10 9.75 21. 5.14 0.51 0.388 0.77 4.55 6.15 14.90
73 7.10 0.23 0.39 0.15 6.80 7.54 2.16 4.94 0.21 0.37 0.14 4.56 5.30 2.78
75 8.00 1.17 2.02 4.09 6.15 10. 16 51. 5.19 0.76 1.31 1.72 4.15 6. 66 33.12
71 8.02 0.79 1.36 1.85 6.45 8.90 23. 5.02 0.24 0.42 0.17 4.55 5.35 3.46
85 6.70 0.77 1.33 1.76 5.35 8.00 26.23 4.53 0.58 1.01 1.03 3.40 5.35 22.63
CK 8.08 0.68 1.19 1.41 7.00 9.35 17.39 5.08 0.25 0.43 0.18 4. 60 5.40 3.56
(8. 39% ) Bl RAE 5 2 (18. 70%) /I, BB 5 24 K 2 £3 RADHS OEMHRE KB ELE
SR KRN, Table 3 Multiple comparisons on height, breast diameter and volume
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SBUIN, K 6.7~ 11,0 em; PR BLBR A FUE K 22 R8N, oy
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of different families

ES Tree % Diameter % Volu;r\le

= height || 5 at breast = 3

No. m No. height //cm No m

3 6.60 aA || 41 11.0 aA 41 0.035 0 aA

39 6.40 abA|| 28 10.7 abAB 4 0.034 6 aAB

13 6.30 abA|| 3 10. 6 abcAB 39 0.033 2 abABC
41 6.20 abA|| 39 10.5 abcdAB 28 0.030 6 abeBCD
1 6.03 abA|| 56 9.4 abedeAB 13 0. 025 2 abedBCD
22 6.00 abA|| 13 9.3 abcedeAB 1 0. 024 2 abedBCD
18 5.93 abAj| 1 9.2 abedeAB 22 0.023 5 abedBCD
28 5.83 abA|| 22 9.2 abcdeAB 56 0.022 5 abedBCD
61 5.80 abAl| 58 9.1 abedeAB 58 0.022 0 abedBCD
20 5.70 abA|| 61 8.9 abcdeAB 61 0.021 1 abedBCD
64 5.63 abA|| 20 8.6 abcdeAB 20 0.020 1 abedBCD
58 5.60 abA||l 50 8.5 abcdeAB 64 0. 018 8 abedBCD
21 5.57 abA|| 64 8.3 abcdeAB 75 0.017 5 bedBCD
56 5.50 abA|| 70 8.3 abcdeAB 70 0.017 5 bedBCD
19 5.47 abA|| ck 8.1 abcdeAB 50 0.017 4 bedBCD
30 5.43 abA||l 5 8.1 abcdeAB 18 0.017 4 bedBCD
24 5.40 abA|| 77 8.0 abcdeAB 19 0.016 8 bedBCD
29 5.33 abA|| 75 8.0 abcdeAB 5 0.016 3 bedBCD
53 5.30 abA|| 19 8.0 abcdeAB CK 0.016 0 ¢cdBCD

5 5.30 abA|| 18 7.9 abedeAB 71 0.015 9 ¢dBCD
57 5.27 abA|| 27 7.9 abcdeAB 24 0.015 7 ¢dBCD
26 5.23 abA|| 24 7.9 abedeAB 26 0.015 5 edBCD
75 5.23 abA|| 26 7.9 abedeAB 21 0.014 8 cdABCD
32 5.23 abA|| 7 7.9 abedeAB 7 0.014 7 ¢cdABCD
70 5.17 abA|| 10 7.7 abcdeAB 27 0.014 6 ¢cdABCD
54 5.17 abA|| 23 7.7 abedeAB 32 0.014 3 cdBCD
50 5.13 abAj| 6 7.6 abcdeAB 16 0.014 1 ¢dBCD
Ck 5.10 abA|| 15 7.5 abedeAB 54 0.013 9 cdBCD
34 5.10 abA|| 54 7.5 abcdeAB 23 0.013 7 ¢dCD

77 5.07 abA|| 21 7.5 abedeAB 6 0.013 5 ¢dCD

7 5.03 abA|| 62 7.5 abedeAB 10 0.013 5 ¢dCD

73 4.97 abA|| 16 7.5 abedeAB 42 0.013 4 ¢dCD

23 4.93 abA|| 32 7.4 abcdeAB 15 0.013 4 ¢dCD

62 4.90 abA|| 35 7.2 bedeAB 62 0.013 3 ¢dCD

6 4.90 abA|| 57 7.2 bedeAB 57 0.013 2 ¢dCD

16 4.90 abA|| 53 7.2 bedeAB 30 0.013 2 ¢dCD

27 4.87 abA|| 2 7.2 bedeAB 53 0.013 0 ¢dCD

15 4.87 abA|| 30 7.1 bedeAB 29 0.012 8 ¢dCD

42 4.80 abA|| 42 7.1 bedeAB 2 0.012 3 ¢dCD

35 4.80 abAl|| 73 7.1 bedeAB 35 0.011 9 ¢dCD

10 4.73 abA|| 29 7.0 bedeAB 73 0.011 9 ¢dCD

47 4.67 abA|| 34 7.0 bedeAB 34 0.011 8 ¢dCD

60 4.60 abA|| 14 6.9 cdeAB 60 0.011 4 ¢dCD

85 4.57 abA|| 33 6.9 cdeAB 47 0.011 3 ¢dCD

33 4.53 abA|| 47 6.8 deAB 85 0.010 6 dD

14 4.47 abA|| 60 6.8 deAB 14 0.010 4 dD

2 4.40 bA || 85 6.7 eB 33 0.010 3 dD

T [ASIAN R NG F R FOR AR K R (B 22 5 .35 (P<0. 05) s AR E 5
REFORANIF 52 - [B] 22 51 ik 3 (P<0. 01)

Note: Differenct lowercases in the same column stand for significant differ-
ences between different families at 0. 05 level; Different capital letters
in the same column stand for significant differences between different
families at 0.01 level
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Table 4 ANOYV and heritabilities assess of height,breast diameter and volume among different families
AR S Sfe P o W Tree height
Sources of variation SS MS F P h /2 h?
F % [6] The family room 46 38.704 7 0.841 4 1.989 0.002 5 0. 497 0.128
Z Z2 N Within the family 94 39.773 3 0.423 1
ST Total 140 78.478 0
7 St M4% Chest diameter F1FH Volume
Sources of variation SS MS F P h fz h? SS MS F P
K Z[A] The family room 162.9427 3.5422 2.494 0.000 1 0.599 0.1900  0.005 4 0.000 1 3.384 0 0.000 1
% Z M Within the family 133.5000 1.4202 0.0033 0.0000
JEUFI Total 296.442 7 0.008 7
#=5 ERMEREEERHE S E Xk
Table 5 Genetic gain estimation of growth traits [1] PR RIS, SRt 8 4 M), ALt RER
e s iz 11, 1986:44-62.
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tems anance height  diameter SRIL BB ). ~RIbRl R, 1993 (4) :1-32.
CE Iy T—— - o0 Loy 3 RGBT RO AL ). ZR PR
ance g =R : : Ht,1998(4) 1 14-18.
[4] PHEGEA MoRE R [M] . dbat: R EMRL AL, 1990.
b . . 2 _ _ 3 5
184% ) %% Genetic variance oy =(M8,-MS,)/r 0-140 - 0.710 [5] FALCONER D S. Introduction to quantitative genetics [ M ]. New York:
> Longman Scientific & Technical ,1989.438.
H779% Phenotypic varianc 2 =glta; 0.560  2.130 & 11207
FIETE Phenoypic variance 0, =0 +o; [6] FALCONER D S, MACKAY TFC. S5t %22 S0 M. (42, 1%
5 1) Heritability h=(MS,-MS )/MS, 0.497 0.599 SRR, 2000.
[7] MATZIRIS D 1. Genetic variation and realized genetic gain from Aleppo
PEFEMILY Selection response R=i /0—/2 xh,' 0.320 0.750 pine tree improvement[ J]. Silvae genetica,200,49(1) :5-10.
_ [8] sz AT TR R ToM: A E Made B [T ] ARl R,
G235 Selection gain AG(%)=R/X 10.670  25.050 2008,35(1) :17-20.
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