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Abstract Pinus elliottii is an introduced tree species. The narrowing of the genetic basis is a serious
problem faced by high-generation breeding, and new genetic resources need to be continuously supplemented.
This study conducted a survey and analysis of the growth of genetic resource forests constructed by seeds of
126 all-sibling families and 32 open-pollinated families from the United States in the 1990s. The results showed
that compared with the progeny produced by the first-generation seed orchard and the improved seed orchard,
the maximum and minimum individual tree height, DBH, and volume all came from the introduced progeny
population, indicating that the newly introduced population contains more genetic variation. The narrow-sense
heritability ranges of tree height, DBH, and volume were0.323-0.417, 0.218-0.392 and 0.255-0.426 respectively,
which were consistent with other reports. The growth traits were under moderate genetic control. The individual

models were used to calculate the breeding values of all individuals in the full-sib family and half-sib family and
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ranked based on the volume breeding value. The top 30 individuals in the full-sib family were concentrated in 7

families, and the top 15 individuals in the half-sib family were concentrated in 5 families. In order to ensure more

genetic diversity, 1-2 individuals from these 12 families were selected to be added to the new round of breeding

population. These individuals effectively broaden the genetic background of the existing P. elliottii breeding

population.
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Table 1Growth performance of three progeny populations of Pinus elliottii

lERIN RESH ¥E KA /ME bR Ap S 2R 1%
Trait Family type Average Max Min SD Coefficient of variation
N LI P& 12.96 17.50 6.40 1.40 10.83
& i’[/m W RACK R 13.26 16.60 9.90 135 10.20
—ACFhF IR A FhF 12.64 16.00 6.50 1.40 11.08
5 IFR & 18.28 32.50 7.10 3.47 18.98
2A
H@ggﬁm RINE R 19.24 2830 11.50 3.41 17.75
— TR A T 18.74 28.40 9.20 3.56 19.00
ISR R & 0.181 0.620 0.010 0.083 45.71
M /m’ s
Vol W RIAREKFR 0.204 0.470 0.060 0.086 4197
—ARFhF IR A FhF 0.185 0.430 0.020 0.081 43.82

TE: IR R .
Note: bold for highlight.
R2ANMERE D BTN EE

Table 2 Estimated value of each effect in the individual model

[H] % & Half-sib family

2[R & Full-sib family

Pk A 5 ~
Trait Effect Har FrifER 7t 45y PR Z Ml
Component Std.error z.ratio Component Std.error z.ratio
rep!rep.var 0.051 0.020 2.588 - - -
*Xi%];/m ped(id)!ped 0.828 0.150 5.534 0.656 0.260 2.525
Rl!variance 1.156 0.087 13.259 1.376 0.168 8.167
rep!rep.var 0.282 0.112 2.517 1.616 0.748 2.162
H@g}égm ped(id)!ped 4.493 0.827 5.430 2.986 1.378 2.167
Rl!variance 6.973 0.491 14.194 10.728 1.028 10.435
rep!rep.var 0.000 119 0.000 051 0 2.333 0.000 805 0.000 396 2.033
j:ji’;];){m} ped(id)!ped 0.002 68 0.000 487 5.514 0.002 40 0.001 03 2.329
Rlvariance 0.003 61 0.000 282 12.811 0.007 00 0.000 73 9.640
e N — 42 B replrep.var fUFRIX AR, ped(id)!ped AN, Rivariance #5822, Z WA R SARiERM L

{EO
Note: in the effect column, rep!rep.var represents the block effect, ped(id)!ped represents the individual effect, and R!variance rep-
resents the residual, and z.ratio is the ratio of component to its standard error.



BURIRAE  JBRAT RN R R MAE P EIEO 33

M TRE, WRNESE/N, WA
PN 3 A e PR B AL A8 7 R AL (6%, £ 3),
MR B R T, RS BERE N 5
SLH FEHE A WA S AT AR X B A TR AR
AR A R R, SRR R AR FMERE
FEJLIR R, M 0.4~0.9, FHEEHTE 0.5~0.6, 1
2[RI M58 2R AR B FIEDORS i B Bl A e v, 3497E
0.8~0.9 (K 1),

AR T [R] B PE M SR A S AR A,
126 MEFER T, B 7R EMBERGA K

B FEHEA TERT 30 17, MRE FHE R RS R
TEFRF 28, 52, 63 (F£4), T30 AR AIK
KR K ZH, 28, 52, 63, 96, 107 X 5 K
R BMRER R EFEHES Tl AETT 30 1~
(£5), HXR 13548 MERZBMERI M,
XL R R BRI — I, WAEATERER
FEARMME, F BRI ZAEE, T 30 4194
R EE T 7 RIS E R,
LR R FRRE F AR, HERT 15
AR 4R R AE 127, 136, 140, 141 i1 144 |

® 3IEMMSIFRREESHMEE

Table 3 Estimation of genetic parameters of Pinus elliottii Introduced families

W H 4% DBH M Vol
R& FpRp SGnE )] SRR R AR GEE )] BEARR R MR GRS ) B R R
Family Individual plant /%Genetic Individual plant /%Genetic Individual plant /%Genetic
narrow variation narrow variation narrow variation
heritability coefficient heritability coefficient heritability coefficient
A [F] MK F 0.323 6.12 0.218 8.86 0.255 23.3
Exbiliie e 0.417 6.89 0.392 11.1 0.426 28.0
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Figure 1 Distribution map of calculation accuracy of individual breeding value of Pinus elliottii introduced families
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Table 4 Top 30 individuals with breeding value for volume trait of full-sib Pinus elliottii families
FH Vol Jfit: DBH Wi H
KA A Ak
Family  Idividual HAME KR 4 B FME O EEE i BRME O RBIE HEE Select
BA +SE Corr Rk BA +SE Corr Rk BA +SE Corr Rk
13 1761 0.356+0.032  0.74 27  2441+132  0.73 27  14.72+057  0.75 213 Y
28 1424 0.392+0.032  0.74 10 24.60x1.34 0.73 24 16.79+£0.58  0.75 3
1149 0.376 £0.032  0.74 15 2460+134 0.73 23 1635+0.58  0.75 10 Y
1292 0.370+0.032  0.74 17 2441x134 0.73 28 16.24+0.58  0.75 15
993 0.364+0.032 0.74 19 2434x134 073 31 16.15+£0.58  0.75 18
848 0.362+0.032 0.74 20 2397+134 0.73 41  16.54+058  0.75 6
1295 0.362+0.032 0.74 21 2408+1.34 0.73 37 1633058  0.75 11
994 0.360+0.032  0.74 24 23.89+134 0.73 43 16.64+0.58  0.75 4
48 800 0.362+0.032 0.74 23 23.70+1.34  0.72 50 15.52+0.58  0.75 63
52 1098 0.448 +0.033 0.73 4 2634136  0.71 7 16.81£0.59  0.74 2
1250 0.442 +0.033 0.73 5 26.60+1.36  0.71 5 1628 £0.59  0.74 14
1386 0.412 +0.033 0.73 8 2592 +1.36 0.71 8 15.92 £ 0.59 0.74 31
1099 0.400 +0.033 0.73 9 25.07 £ 1.36 0.71 14 16.86 +0.59 0.74 1
1385 0.388 +0.033 0.73 11 2522+1.36 0.71 11 15.92 £ 0.59 0.74 32
945 0.382 +0.033 0.73 12 2474+1.36 0.71 21 16.37 £ 0.59 0.74 9
1530 0.376 +0.033 0.73 16 2479+1.36 0.71 18 1598 +0.59 0.74 24
944 0.362 +0.033 0.73 22 2437+1.36 0.71 29  16.03 £0.59 0.74 19
63 2417 0.496 +0.033 0.73 1 28.17 £ 1.36 0.71 1 15.42 £ 0.59 0.74 72
2681 0.482 +0.033 0.73 2 2778136  0.71 3 1571£0.59  0.74 42
2593 0.472 +0.033 0.73 3 2810136  0.71 2 15.46£0.59  0.74 67
2874 0.430 +0.033 0.73 6 2686136  0.71 4 15.15+£0.59  0.74 100
2504 0.416 +0.033 0.73 7 2652+136  0.71 6 15.06 £0.59  0.74 116
2680 0.382 +0.033 0.73 13 25.68+1.36 0.71 9 14.88+£0.59 0.74 156
2969 0.366 +0.033 0.72 18 2510136 0.71 13 1480+0.59 0.74 183
2873 0.358 +0.033 0.73 26 25.01+136 0.71 16 14.66+0.59 0.74 239
2503 0.352+0.033 0.73 28 2479+136  0.71 19 1472+0.59  0.74 217
2776 0.352+0.033 0.73 29 2477+136  0.71 20 1471+0.59  0.74 220
2592 0.352+0.033 0.73 30 25.13+1.36 071 12 1453+0.59 0.74 295
96 2577 0.380 +0.033 0.73 14  2542+136 0.71 10 1497+0.59 0.74 131
107 270 0.360+0.032  0.74 25 2407+133 0.73 38 1498+0.58  0.75 125

TE: Y R AL TR

Note: Y represents the selected breeding population.
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Table 5 The top 30 Pinus elliottii full-sib families with the breeding value of volume trait
A Vol Jf4#% DBH Wes H
F:%ﬁy HAME WHRE HME KE HAME KE
BA +SE Corr Rk BA +SE Corr Rk BA +SE Corr Rk

63 0.204 £ 0.010 0.976 1 19.02 £0.43 0.98 1 13.05+£0.16 0.98 4
28 0.196 £ 0.010 0.977 2 18.70 £ 0.42 0.98 3 12.96 £ 0.15 0.98 12
52 0.196 +0.010 0.975 3 18.74 +0.43 0.98 2 13.04 £ 0.16 0.98 5
3 0.190 £ 0.010 0.979 4 18.52 £ 0.40 0.98 5 13.09 £ 0.15 0.99 1
107 0.190 £ 0.010 0.977 5 18.65+0.41 0.98 4 12.93 +0.15 0.98 22
26 0.186 £ 0.010 0.977 6 18.50 £ 0.42 0.98 7 12.96 £ 0.15 0.98 13
51 0.186 +0.010 0.978 7 18.45+0.41 0.98 9 13.03 +0.15 0.98 6
56 0.186 £ 0.010 0.978 8 18.40 £ 0.41 0.98 11 13.07 £ 0.15 0.98 2
76 0.186 £ 0.010 0.978 9 18.51 £0.41 0.98 6 13.03 +0.15 0.98 7
25 0.184 £ 0.010 0.976 10 18.43 £0.42 0.98 10 12.92 £ 0.16 0.98 25
96 0.184 +0.010 0.975 11 18.34 +0.43 0.98 13 12.94 +0.16 0.98 20
102 0.184 £ 0.010 0.975 12 18.36 £0.43 0.98 12 12.95+£0.16 0.98 15
106 0.184 £ 0.010 0.979 13 18.32 £0.40 0.98 14 12.95+0.15 0.99 16
123 0.184 £ 0.010 0.979 14 18.48 £ 0.40 0.98 8 13.02+£0.15 0.99 8
34 0.182+0.010 0.978 15 18.28 +0.41 0.98 17 12.92 +0.15 0.99 26
111 0.182 £ 0.010 0.976 16 18.26 £ 0.43 0.98 22 12.94 £ 0.16 0.98 21
27 0.180 £0.010 0.978 17 18.27 £ 0.41 0.98 20 12.90 +0.15 0.99 35
29 0.180 £ 0.010 0.977 18 18.26 + 0.41 0.98 21 12.90 £ 0.15 0.98 33
32 0.180 £ 0.010 0.978 19 18.17 £ 0.40 0.98 26 13.07 £ 0.15 0.99 3
45 0.180 £ 0.010 0.975 20 18.23 £0.43 0.98 23 12.90 £ 0.16 0.98 31
57 0.180 £0.010 0.975 21 18.22£0.43 0.98 25 12.96 +0.16 0.98 14
86 0.180 £ 0.010 0.976 22 18.29 £+ 0.42 0.98 16 12.90 £ 0.15 0.98 32
100 0.180 £ 0.010 0.977 23 18.27 £0.42 0.98 18 12.92 £ 0.15 0.98 24
113 0.180 £ 0.010 0.977 24 18.30 £ 0.41 0.98 15 12.94 £ 0.15 0.98 18
115 0.180 £ 0.010 0.978 25 18.23 £0.41 0.98 24 12.93 +0.15 0.99 23
19 0.178 £ 0.010 0.977 26 17.96 £ 0.42 0.98 56 13.00 £ 0.15 0.98 10
36 0.178 £ 0.010 0.977 27 18.06 £ 0.42 0.98 41 13.00 £ 0.15 0.98 9
93 0.178 £0.010 0.976 28 18.15+£0.43 0.98 28 12.86 £ 0.16 0.98 55
101 0.178 £ 0.010 0.976 29 18.27£0.43 0.98 19 12.80 £ 0.16 0.98 76
5 0.176 £ 0.010 0.977 30 18.04 + 0.41 0.98 42 12.89 £ 0.15 0.98 43
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Table 6 Top 15 individuals with breeding value for volume trait of half-sib Pinus elliottii families

FHH Vol Jfat: DBH s H
EE 0 A
Family Individual — BME WL H4  BFME OERE % FME O REE Y Select
BA +SE Corr Rk BA +SE Corr Rk BA + SE Corr Rk
127 3035 0.408 +0.039  0.59 1 24.65+140  0.55 1 1439+0.62  0.65 4 Y
3494 0.386£0.039  0.59 2 2458+140 055 2 13.18+0.62  0.64 85 Y
3202 0.366 £0.039  0.59 3 2391+140 0.5 3 14.17+£0.62  0.65 9
3573 0.330£0.039  0.59 6 2325+140 0.55 5 13.68 £0.62  0.64 26
3363 0.304+0.039  0.59 10 2333+140 0.55 4  1240+0.62 0.64 277
3344 0.300£0.039  0.59 12 2291+141 0.55 6 13.30+0.62 0.64 66
3034 0.298 £0.039  0.59 14 2241+140 0.55 15 13.83+0.62 0.65 19
3616 0.298 £0.039  0.59 15 2247+140 0.55 12 1336+0.62 0.64 60
3034 0.298 +0.039  0.59 14 2241+140 0.55 15 1383+0.62 0.65 19
3616 0.298£0.039  0.59 15 2247+140 0.55 12 1336+0.62 0.64 60
136 3224 0.348 £0.039  0.58 5 2244+143 053 13 14.11+0.63  0.63 14 Y
140 3070 0.324+0.039  0.59 8 2251+140 0.55 11 1415+0.62 0.64 11
3507 0.322+0.039  0.59 9 2254+141 055 10 1339x0.62 0.64 55 Y
3508 0.304 £0.039  0.59 11 21.69+141 0.55 22 14.18+0.62 0.64 8 Y
141 3592 0.360 £0.039  0.59 4 2263+141 055 7 1447+062 0.64 3 Y
3316 0.328+0.039  0.59 7 2256+141 055 9 1421062 0.64 7
144 3705 0.300+0.039  0.58 13 2143+142 0.53 27  13.76+0.63  0.63 21 Y

TE: Y R ALEFREA

Note: Y represents the selected breeding population.
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