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Genetic analysis on seedling growth characteristics of half-sib
family of Pinus tabulaeformis

HAN Chuang-ju, YANG Pei-hua, LIU Yong-hong,FAN Jun-feng

(College of Forestry, Northwest A & F University ,Yangling , Shaanzi 712100, China)

Abstract; [Objective)] The superior families of Pinus tabulae formis were screened by the determina-
tion at seedling stage. [Method] The open pollinated seeds of 155 P. tabulaeformis families from three
seed orchards in Shaanxi province: Badu Forestry Centre in Long country, Shuanglong Forestry Centre in
Huangling country,and Guchen Forestry Centre in LLuonan country. Seedling cultivation was done in con-
tainer nursery with complete random block design. The data of seed kernel weight, heights of one and two-
year-old seedlings.and diameters at butt end were determined respectively,and were analysed for genetic
factors of different P. tabulae formis families to screen for superior families. [Result] Except for the diame-
ter at butt end of one-year-old seedlings in Shuanglong seed orchard, the heights of seedling and diameter at
butt end were significantly different. The heights of one and two-year-old seedling were significantly corre-
lated while the heights and diameters at butt end of two-year-old seedlings were significantly correlated.

The genetic variation of seedling height among different P. tabulae formis families were 14. 86% ,11. 93%
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and 11. 73% respectively in Badu seed orchard, Shuanglong seed orchard and Guchen seed orchard respec-
tively, while genetic variation of seedling diameter at butt end were 12.49%,11.95% ,10. 12% respectively
in Badu seed orchard, Guchen seed orchard and Shuanglong seed orchard respectively. The family and Sin-
gle tree heretability of seedling height and average of per plant were Badu seed orchard (0. 481,0. 855) >
Shuanglong seed orchard (0. 270,0. 753) >Guchen seed orchard (0. 118,0. 562) , while family heretability
of seedling diameter at butt end were Badu seed orchard (0. 185,0. 652) > Guchen seed orchard (0. 135,
0. 563)>Shuanglong seed orchard (0. 031,0.207). The average genetic gains of seedling heights and height
and diameter at butt end were 17. 45% and 14. 16 % respectively. Totally,14 superior families of P. tabu-
lae formis were selected from three seed orchards with a general combinding ability of seedling heights and
height and diameter at butt end at range of 2. 4—10 and 0. 05—1. 23 respectively. [Conclusion) The superi-
or P. tabulae formis families were selected as three families in Badu seed orchard, three families in Shuan-

glong seed orchard and 8 families Guchen seed orchard.
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Table 1 Nature survey on testing seed origin places of Pinus tabulae formis
AE AR/ °C 4 5/ K1Y/
FF 4 (N £ 18 () Mg /m  TOERSCARROKE mm KA/
< ) . . Annual Annual Growing
Seed orchard Latitude Longitude Altitude L .
temperature precipitation period
[z £ /\#¥ Badu Long county 34°45' 106°51" 1 080 10. 9 605 184
5 i W Shuanglong Huangling county 35°40' 109°38' 1 050 9.4 563 172
% ¥ i ¥ Gucheng Luonan county 34°01" 110°21' 950 11.0 795 190
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Table 2 Analysis of growth characteristics on half-sib family in Pinus tabulae formis from different seed orchards
TN o R 5 S Z W/ 0 I3
HiH i TR P 1 /A S HE l‘mm 171—2%& % oyip F i
. Age of Variable Variation Mean .
Item Seed orchard . Average value . .. F value
seedling amplitude coefficient square
B B 1 14.88 9.4~21.6 19. 47 266. 330 6 16.112 0% *
Badu Long county 2 25. 85 18.1~35.8 14. 86 463.972 8 22.555 0% x*
= - <
Egﬂclziii;‘; W% 1T I 1 15. 32 12.1~17.7 12.09 132.996 7 8.427 0% x
height Gucheng Luonan county 2 27.02 21.7~33.3 11.73 370.361 9 5.041 0% =
# B W% Shuanglong 1 13. 34 7.7~19.0 16. 98 183.397 9 11.459 0 % x
Huangling county 2 23.70 19.4~30.8 11.93 261.508 5 12.138 0 % *
Wi B A Badu Long 1 2. 41 1.7~2.9 10. 43 0.859 8 3.790 0 » *
county 2 3. 60 2.8~4.8 12.49 3.419 4 3.875 0% *
f“(lﬁi/m? ¥4 7 o8 1 2.32 1.5~2.4 10. 64 0.8111 3.548 0% x
yroun . i i i
diameter  ucheng Luonan county 2 3.66 2.8~4.3 11. 95 7.3195 5.698 0% x
# 500 Shuanglong 1 1.98 1.1~2.5 15. 20 4.1119 0.140 0
Huangling county 2 2.85 2.0~4.0 10.12 5.122 9 1.955 0% *

WP RFEBFKT; » KR P<0.05, ZRBE; * x Fm P<0.01, 2R R EFH.

Note: P representative significant level; * express P<C0. 05 significant diffrernce; * % express P<C0. 01 extremely significant diffrernce.
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Table 3 Analysis of indexes correlation of seedling characters on half-sib family in
Pinus tabulae formis from different seed orchards
e P 2 W= 1 i Hi iz 2 i M A% TR E
Seed orchard R 1$ Iil’lli n Seeding height Ground diameter Ground diameter 1000- seed
peed orcha egimentatio of 2-year of 1-year of 2-year weight
1 ¥ 1H % Seeding height of 1-year 0.83 % 0.52 % x 0.45 % x 0.44 % x
Ezf:/l\ﬁ 2 A = Seeding height of 2-year 0.59 % x 0.48 % * 0.35 *
¢ .ong
c)odurlllty € 1 i3 #142 Ground diameter of 1-year 0.31 0. 35 %
2 {3 # 42 Ground diameter of 2-year 0.13
1 ¥4 % Seeding height of 1-year 0.63 % * 0. 26 = 0.28 x 0.32 % =
% B W Gucheng 2 #RHi 5 Seeding height of 2-year 0.35 % x 0.41 % x 0.17
Luonan county 1 % #14% Ground diameter of 1-year 0.42 % * 0.24 *
2 {3 H 42 Ground diameter of 2-year 0.13
1 #8155 Seeding height of 1-year 0.79 % = 0.13 0.27 —0.19
s e Shuanglong 2 B Hi " Seeding height of 2-year 0.23 0.39 x —0.16
Huangling county 1 i3 #1482 Ground diameter of 1-year 0.09 —0.23
2 {3 H 42 Ground diameter of 2-year 0.25
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Table 4 Analysis of growth characteristics of on half-sib family in Pinus tabulae formis {from different seed orchards
Bl £\ 1 TR BB WU
¥ 51 Badu Long cogilly Gucheng Luonan Cj_umy Shuanglong Huanglini county
Hh 42 =x 1A f=x 1A f=x
Regimentation ot B 1= it B = it T 15
Ground Seeding Ground Seeding Ground Seeding
diameter height diameter height diameter height
K Z AL J) Families Heritability 0.185 0.418 0.135 0.118 0.031 0.270
PRkt {4 11 Single tree heritability 0.652 0. 855 0.563 0.526 0. 207 0.753
sets e o L Z2 Rl /0
BICESFRB A 12. 49 14. 86 11. 95 11.73 10. 12 11.93
Genetic variation coefficients
/
RIS A N - 13.37 15.21 13.16 13.10 14. 49 12.45
Phenotypic variation coefficients
ALK 25 /% Genetic gain 16. 33 20. 35 15.19 14.70 9.910 16. 00
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Table 5 Result of selection of Pinus tabulae formis families from different seed orchards
T % %5 Families number

Seed orchard

VL 5 b o
Taking standardized Seedling height

L A% Sy pr

Taking standardized Ground diameter

B £ /\J% Badu Long county
-
% ® 1 3% Gucheng Luonan county 034,035

# E W Shuanglong Huangling county 28,39,41,43,63,

D13,D17,D25,D31,D38,Lnl0, Ynl

,036,047,048,054,059, 187,204,
220,236,266,273,285,296,303,304,317

91,115

D17,D29,D31,D36,H33,Lnl0, Yn3

001,002,003,026,034,035,047,051,054,
055,058,059,216,220,273,293,302,317

43,53,63,66,91,98,109
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Table 6 Analysis of GCA on superior family screening of Pinus tabulae formis
KRR i & RFH L) Hh A%
Family number Seeding height Ground diameter Family number Seeding height Ground diameter
D17 5.5 0. 26 059 6.2 1.23
D31 6.0 0. 34 220 2.4 0.57
Lnl0 10.0 0. 29 273 4.2 0.43
034 5.6 0.70 317 2.4 0.08
035 6.9 0. 91 43 4.9 0.41
047 2.5 0.79 63 3.7 0.63
054 5.4 0. 05 91 7.1 0.62
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