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Genetic Analysis of Clones and A New Round Breeding Parents Selection
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Abstract The improved slash pine (Pinus elliottii) seed orchard in Taishan was built in 1988-1997. In order
to evaluate the genetic quality of clones in the seed orchard, the project team collected open pollinated seeds and
established progeny test forests. This research was based on the data of the growth traits of 4, 13 and 18 a which
collected from one of the progeny test forests located in Taishan Hongling Seed Orchard. The actual gain of the
improved seed orchard was analyzed, and the selection effect of the clones for establishing the seed orchard was
evaluated. All analyses were used for a new round breeding parent selection. The results were as follows: the data

analysis results of the three different years all showed that in terms of growth traits, progeny of the improved
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seed orchard was significantly or even significantly greater than that of the first-generation seed orchard. At the
age of 18, the average actual gains in tree height, breast diameter, and single tree volume were 3.09%, 4.70%,
and 15.08% respectively. According to the breeding value of single tree volume, 6 excellent parent clones were
selected, which breeding value was between 0.050 5-0.186 1 m’. Among them, 5 parent clones which are good
genetic quality have been verified several times. These clones can be used as a new round of breeding parents or
even core breeding parents. Fifteen newly selected excellent trees, which breeding value of single plant volume
was between 0.114 9-0.276 9 m’, can be enriched into a new round of breeding population.

Key words Pinus elliottii; the improved seed orchard; actual gain; breeding value; the second-generation

seed orchard
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Table 1 The growth performance of progeny test forest of slash pine in three different years

AFI /a Wi /m it fem FBRA R/ m’ RIFR /% B A A / (m” - hm)
Age ht dbh vol sur Volume per unit area
4 4.20(0.02) 6.76(0.04) 0.008 2(0.000 1) 97.40 8.87
13 10.53(0.05) 14.91(0.11) 0.100 6(0.018 0) 92.60 103.50
18 13.07(0.06) 17.58(0.15) 0.169 6(0.003 5) 52.90 99.68

TE: RIS NECT PRI sur AR ORI

Note: the numbers in parentheses in the table are standard errors; sur is the preservation rate.

F2EMWMERHFEFRE—RAFEFR ST EFROERERER
Table 2 Comparison of growth differences between the progeny of slash pine in the improved seed orchard and the first—
generation seed orchard in three different years

NS S IS )
iFit /a PR Mi?({iaggfigr) Iﬁﬁ:ﬁ;ﬁf
Age Seed source S
ht/m dbh/cm vol/m ht dbh vol

A R 4.27(0.04)a 6.86(0.06)a 0.008 6(0.000 2)a 6.76 6.95 25.66
— T 4.00(0.05)b 6.42(0.08)b 0.006 9(0.000 3)b

. W R A1 10.66(0.15)a 15.13(0.16)a  0.105 0(0.003 2)a 5.11 7.52 22.68
A 10.14(0.16)b  14.07(0.22)b  0.085 6(0.004 1)b

8 i R[] 13.18(0.16)a 17.64(0.17)a  0.172 5(0.004 8)a 3.09 4.70 15.08
A | 12.79(0.19)b 16.85(0.30)b  0.149 9(0.007 6)b

F e BHESAREE AR BCE R TFREARNRIZOR 2 AR IR ZEAR R A ) AR 4 25 RN B B 2K (P<0.05),
Note: the data in parentheses in the table is the standard error; the different letters after the numbers indicate that the growth differ-
ence of the two seed sources at the same age reaches a significant level (P<0.05).
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Table 3 The breeding values of 19 clones of improved slash pine seed orchard at 3 ages in the improved seed orchard

TR R 4a 13a 182
Clone source Clone  ht/m  dbh/cm vol/m’ httm  dbh/em  vol/m’  ht/m  dbh/em  vol/m’
C9 1.39 3.04 0.0130 1.68 7.89 0.1427  1.04 8.07 0.186 1
C10  -073  -153 -0.0049 -130 -295  -0.0506 -092 -2.67  -0.0640
LT Cll  -040  -1.03 -0.0030 021 -3.09 -0.0344 047  -370  -0.0523
American Seed C12 040 1.46 0.0053  0.92 4.47 0.0780  0.86 4.56 0.114 1
Orchard Cl3 004 070 00013  1.03 245 00416 115 324 0.076 7
Cl4 -029 -037  -0.0017 -044 -125 -0.0246 -037 -141  -0.0359
C15  -081  -151 -0.0043 -2.19 =322  -0.0564 -195 -450  -0.0926
C16 0.8 0.92 0.003 2 1.70 3.03 0.0663  1.59 4.41 0.116 5
C19 -029 -052  -0.0023 -0.19 -135  -0.0248 -026 -1.60  -0.0373
T 1 004 048 0.0003  -0.76  -029 00211 -076 -1.59  -0.0495
The first-generation

Seed orchard C22 014  -037  -0.0009 -022 -142  -0.0226 -059 -228  -0.0614
C23  -035 -1.00  -0.0037 -097 -3.11  -0.0533 -094 -281  -0.0698
C24  -0.10 -0.02  -0.0005 002  -041  -0.0117 -022  0.00 -0.0109
Cl6-1 -029 -044  -0.0020 -0.05 -0.71  -0.0140 -0.10 -0.63  -0.0181

FARIN G b Cl6-4 038 0.67 0.002 6 1.49 2.78 0.0509  0.81 2.67 0.0619
Progeny test forest C19-2 -0.63 -097  -0.0040 -1.02 -188  -0.0395 -026 -1.63  -0.0456
€25 -041 =096  -0.0035 -093 -235 -0.0475 -049 -255  -0.0636

A g Ak C26 095 0.86 0.003 5 0.84 1.08 0.017 1 1.12 222 0.050 5

Provenance test

C27 038 0.59 0.0017  0.17 0.33 0.0040 -0.15 021 -0.004 9

forest
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Table 4 Correlation coefficient between breeding values of growth traits of 19 maternal clones in 3 observation years

PEIR Trait ht13 ht18 dbh04 dbh13 dbh18 volo4 voll3 voll8
ht04 0.8353" 0.740 7" 0.9363" 0.870 8" 0.8653" 0.9428" 0.8702" 0.848 4™
htl13 0.948 4™ 0.8302" 0.8470" 0.8774" 0.808 5™ 0.8812" 0.8962"
ht18 0.734 0" 0.763 9" 0.828 4™ 0.703 3" 0.801 3" 0.860 9™
dbh04 0.9673" 0.939 8" 0.983 6" 0.949 4™ 09196
dbh13 0.981 17 0.961 8™ 0.990 6™ 097117
dbh18 0.928 5 0.977 4" 0.990 3"
vol04 0.956 9™ 0918 5"
voll3 0.983 1"

TE: PRIRAFR, SCFRE ht, dbh, vol 23 CER . Bofe . BRRMA, SESCFREE IR 04, 13 18 ARFMLI PR I

MM AR s 7 FTRARDCHER B 8K (P<0.0

1),

Note: in the trait names, the English letters ht, dbh, and vol represent the tree height, DBH, and volume per plant, respectively, and
the numbers 04, 13, and 18 after the English letters represent the stand age when the trait is observed. “**” means that the cor-

relation reaches a very significant level ( P<0.01) .

KA, Hod, EMER C26 EAMEER, HAE
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2.4 F—REMBRLEE

I Asreml BAEAN TR A W2 HOAA 2l B 5l
19 MR B R TR &, R, ik
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Table 5 The breeding value of the growth traits of the selected slash pine plus trees at the age of 18

et H Fh{E Breeding value PEPE A Select mode
Plus trees ht/m dbh/cm vol/m’ #i:— Mode 1 #i0— Mode 2
F09C1 0.80 9.03 0.2523 vV V4
F09C2 0.77 8.93 0.247 7 Vv V
F09C3 0.82 9.34 0.239 5 Vv V
F09C4 0.53 9.06 02196 Vv
F09C5 0.94 6.97 0.1912 Vv
F12Cl1 0.92 6.28 0.161 6 Vv Vv
F12C2 0.92 8.42 0.2157 vV vV
F12C3 1.11 7.40 0.2015 vV \
F13C1 0.91 9.61 0.253 6 vV \V
F13C2 1.71 7.41 0.2103 VvV Vv
F16C1 1.43 9.71 0.276 9 vV V
F16C2 1.70 737 02118 vV Y
F16C3 1.64 6.38 0.1929 Vv Vv
F16-4C1 0.61 9.76 0.2330 Vv Vv
F16-4C2 0.40 7.10 0.1649 vV
F26C1 1.33 7.13 0.1922 vV vV
F26C2 1.05 453 0.1149 vV
S 1.06/1.06 8.01/7.90 0.215 4/0.209 1

T PSR, 559 %7 22 RIECE R — . AU B A AME R

Note: in the average value, the numbers on the left and right of the symbol “/” are the average breeding values of selected trees of

mode one and two respectively.
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