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Construction of the 1* Generation Core Breeding Population for Fokienia hodginsii Based

on Growth Breeding Value and Genetic Diversity
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Abstract: Fokienia hodginsii is an excellent and important timber tree species. Genetic improvement,devel-
opment and utilization of F. hodginsii are very necessary, but its breeding population has not been estab-
lished. In order to provide parents for mating innovative germplasm and improve the breeding efficiency of
new cultivars,the 1% generation core breeding population of F. hodginsii was constructed by measuring
and estimating the growth breeding based on 20-year open-pollinated progeny test of 127 plus trees,and by
combing with population genetic diversity. The results showed that there were abundant genetic variations
on the growth of plus trees. The narrow-sense heritability of tree height (H), diameter at breast height
(DBH) and volume (V) ranged from 0. 214 7 to 0. 308 5. In addition,19. 75% (H),32.38% (DBH) and
28.56% (V) of the genetic variations came from families,respectively. The ratio of narrow-sense heritabili-
ty to broad-sense heritability was between 0. 464 1—0. 587 5, indicating that the backward selections of
plus trees could obtain stable growth genetic gain. According to the volume breeding value and the charac-

teristic value of EST-SSR molecular markers, 41 plus trees were considered as the 1st generation core
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breeding population. And the observed heterozygosity of the core breeding population was 0. 359 8, the

Shannon information index was 1. 322 8,the number of alleles was 6. 545 5,and the number of effective al-

leles was 3. 306 9. Finaly, the volume breeding value of the core breeding population was 1. 63 times that of

the 1" generation breeding population,and 73. 58% of the genetic diversity of the 1" generation breeding

population was retained through the core breeding population.
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2.4 PCR RE A%
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Table 1  Eleven pairs of microsatellite primers for PCR amplification
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¥ .12 Hl POPGENE 32 8 Hr s 2 4 B (H )
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S AE I E A T 0. 214 7~0. 308 5, 3% 2] v
AR A RS SR T KR R
LA T RBOME 2. 7700 R R AL A8 5 i AR B
B 2. 77 % « ZE R AL 43 Ak RECE 19. 75 %0 . R
WAEAR Y 19. 75 %0 I8 A R R A Bk st fe J1 5
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Table 2 Average growth of plus tree open-pollinated progeny test stand

B 1= W 1% LiER 7 Rva N
48 b ¥y Y RRMER R S E #fi N L TY
/m /(me«a ") BRRED /em  /(em s a DS RECD /m* /(m®ea” ) BRRECD
K MR IR 1 11.71 0.59 5.68 17. 81 0. 89 6.88 0.145 64 0.007 28 15.74
R DRI 1 11,58 0.58 6.51 17.28 0. 86 10. 95 0.142 29 0.007 11 15. 92
IR 2 9.58 0.48 5.42 15. 69 0.78 7.96 0.099 08 0.004 95 13.02
Ty 10. 96 0.55 5.87 16.93 0. 84 8. 60 0.129 00 0.006 45 14. 89
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Table 3 Variance analysis and genetic parameters for growth
- \ FTRAR MALER iEAME et
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RF REXEHE e RECH RBOD oy B B/
TR 1 g .059 00" " 0.659 72"~ 1.078 92 2.07 8.21 0.3109  0.1313  0.4223
M 4% L411 3277 1.056 04"~ 8.557 72 3. 60 28.03 0.3990 0.1641 0.4113
BARR ST AR .000 163 8" 0.000 429 5" 0.002 3253 8.79 27.61 0.4729  0.2245  0.474 8
flelsm 1 W .23325"" 0.324 52" 0.892 46 4.17 41.82 0.7600  0.6433  0.846 5
fik 42 .892 26" " 1.066 37" " 9.016 83 5.47 45.56 0.6306 0.3252 0.5157
Lk S AR R .000221 6" 0.0002121"" 0.0020585 10.46 51.10 0.656 0  0.3557 0.542 2
K AR 2 oD .038 86" " 0.382 58" " 0.608 04 2.06 9.22 0.3058 0.1510  0.4937
M 4 .529 597" 1.719 15" 8.311 61 4. 64 23.55 0.408 4  0.2006  0.491 1
LR TV N AN .000 018 5" % 0.000 246 4" 0.000 893 7  4.34 6.98 0.1702  0.0639  0.3752
Wex x RORERWMBE.
F4 ERKMEREESHNE
Table 4 Average of genetic parameters for growth
Pk 17 5 A1t e i1 5 R A
E3 (G ZD) ES4CZ)) IR B X WS/ X X B s AE N
5 2.77 19.75 0.458 9 0.308 5 0.587 5 0.854 5
fifg 42 4.57 32.38 0.479 3 0.230 0 0.472 7 1.051 1
PR ST AR A R 7.86 28. 56 0.4330 0.214 7 0.464 1 1.687 5
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Table 5 Genetic diversity analysis of the 1 generation

breeding population

(A H, I N, N,

FJB5 0.2413 1.615 6 8.000 0 4.073 3
FJB6-1 0.255 2 1.547 7 7.000 0 3.857 0
FJB6-2 0.310 3 1.406 5 7.000 0 3.183 8
FJB7 0.473 7 0.842 4 5.000 0 2.098 0
FJB14 0.247 4 1.546 5 7.000 0 3.975 5
FIB23 0.268 0 1.470 1 7.000 0 3.675 5
FIB42 0.168 7 1.844 3 7.000 0 5.770 7
FIB63 0.759 8 0.5110 4.000 0 1.313 8
FIB73-1 0.620 2 0.565 3 2.000 0 1.607 0
FIB83-1 0.314 7 1.481 1 7.000 0 3.140 3
FJB9-1 0.292 3 1.527 9 7.000 0 3.3759
B 0.359 2 1.305 3 6.181 8 3.279 2
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Fig. 1 Tteration selection of core breeding population
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Table 6 The 1* generation core breeding group of Fokienia hodginsii

. EREAML R I N
A T T R g
/m® /m’ (%)
1 A001 R 0.090 93  —0.00052  —0.53
2 A019 A 2 0.092 09 —0.000 45  —0.45
3 001 e S 0.159 65 0.007 34 5.21
4 E006 Wim&AEE  0.203 76 0.018 15 12.67
5 E015 WipgA#EE 0,160 34 0.005 11 3.57
6 E019 WimgA#EE  0.106 29 0.000 46 0.46
7 E022 WIMAELE  0.15573 0.004 59 3.24
8 E024 #IFAIER  0.073 54 0.000 16 0.11
9 F030 WipgAEE  0.076 67 —0.00143  —1.45
10 F033 WipgAEE  0.09065 —0.00054  —0.54
11 G002 A gy [ 0.078 36 —0.001 32 —1.34
12 G004 Aoy 0.142 67  —0.000 90  —0. 64
13 G005 Aoy M 0.134 12 —0.003 72  —2.62
14 G018 fE g H 0. 144 56 0. 000 72 0.52
15 Joo1 e £ e i 0.164 48 0.005 68 3.95
16 Joo2 e g o 0.164 56 0.006 46 4.51
17 Joo6 et g o 0.188 69 0.012 53 8.71
18 J007 A R v 0.182 67 0.008 98 6.18
19 Jo12 A Rl v 0. 186 00 0.010 27 7.09
20 Jo17 T 0.166 68 0.008 35 5.87
21 K001 A A i 0.108 24 0. 000 59 0.59
22 K003 e Al i 0.173 44 0.008 08 5.61
23 K004 & gl iz 0.153 83 0.002 18 1.49
24 K005 4@ gl 0.099 48 0.000 03 0.03
25 K009 A A Al i 0.071 40 —0.00177 —1.79
26 K012 A A Al i 0.151 99 0.002 22 1.55
27 Kol4 @ a il 0.147 12 —0.000 30  —0.25
28 L007 A A 0.146 37 0.000 71 0.50
29 1009 e R 0.149 66 0.001 69 1.18
30 L015 e AR 0.164 85 0. 006 32 4,41
31 1023 R 0.082 98 —0.001 03 —1.04
32 Mool FRE A 0.081 31 —0.001 14 —1.15
33 N001 A 72 I 4 0.169 35 0.007 51 5.24
34 P002  HEFRP 0.177 95 0. 009 60 6.68
35 P004 fm 0.140 59 —0.001 49  —1.06
36 R002  tE &Ik 0.144 07 —0.00072  —0.53
37 RO04 A g it 0.107 48 0.000 54 0.54
38 T001 LikiwN 0.109 47 0. 000 66 0.67
39 T002 R H 0.092 86 —0.000 40  —0.40
40 7003 A R 0.096 06 —0.00019  —0.19
41 7005 Fpcisats 0.097 88 —0.000 08  —0.08
¥l 0.132 41 0.002 75 1.87
AR 0.125 88 0.001 69 0. 61

AR AR AE T I 0 2 AR OB A R AR
FRRE WAL 1 4 . ASBIESE b RN R T 5 A% 55
JO7 X A A DR 0 A T D A A BBk S AR R BRE K
Py A o S A A A AR L R OT R AR 1 AUE Rk
kI 1) LAl
x7 F1RZRLEMBFAERESHEESN
Table 7 Genetic diversity analysis of the 1™ generation core

breeding group

(A= H, I N, N,

FJB5 0.233 8 1.682 3 8.000 0 4.3837
FJB6-1 0.242 2 1.597 8 7.000 0 3.834 8
FJB6-2 0.292 0 1.438 5 6. 000 0 3.4227
FJB7 0.462 3 0.903 1 7.000 0 2.088 9
FJB14 0.244 2 1.520 8 7.000 0 4.038 8
FJB23 0.2725 1.502 6 7.000 0 3.618 7
FJB42 0.171 1 1.843 1 7.000 0 5.721 0
FJB63 0.839 1 0.525 9 5.000 0 1.418 3
FJB73-1 0.570 2 0.579 4 3.000 0 1.553 7
FJB83-1 0.327 9 1.436 1 8.000 0 3.0257
FJBY-1 0.302 8 1.5217 7.000 0 3.269 7
I 0.359 8 1.322 8 6.545 5 3.306 9

T Rl RE SRR 0, 00T 56V e a5t A% AR P
AR BAE T, FOE AT AR 38 AL B RN, . Fh I L B st %
T35 g% I 0 L A 18 4 e SR b gl R )
HIBMEA T 0~ 1830 0, RUIPEIR F2Z 9
P 388 1 00 45 i o I R 1) 326 R T N AE TG 1 A A
AL BE L S AR T 1, 3 B 38t A% 0 X P

R T o 3 1A 5 AR A 0 o 5 109 e R X3 7 1
HEZRPA T B A E AR B UL B R R
R T — B AR BT B IR P RS S 2 A B ARk
R B BRI Z R AR . RARAK
K BB TN AZ O BT AR AL 3 Fh B LI A
LR N F RSB E . FRRH RS
Fh R — RO R T 2 . R ORI AR Y
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