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Genetic variation analysis on oleoresin yield and growth traits of
Pinus elliottii open-pollinated families

ZHAO Fencheng', GUO Wenbing', LIN Changming’, ZHONG Suiying’, WU Huishan',
LI Yiliang', FAN Weijun’, LIAO Fangyan', DENG Leping’
(1 Guangdong Provincial Key Laboratory of Silviculture, Protection and Utilization, Guangdong Academy of Forestry,
Guangzhou 510520, China; 2 Taishan Hongling Seed Orchard, Jiangmen 529223, China)

Abstract: [ Objective] Growth property, wood property and oleoresin trait are target traits in the new round of
slash pine (Pinus elliottii ) genetic improvement. The goal was to analyze phenotypic performance, heritabilities
and trait correlations of tree height, diameter at breast height (DBH), individual volume and resin mass, and
provide a theoretical basis for developing breeding strategies for multiple traits. [ Method] Thirty-two open-
pollinated families of 18-year-old P.elliottii in Taishan City of Guangdong Province were tested. Resin samples
at breast height were collected for 24 hours, the mass was determined and the amount of growth was measured.
The trait heritabilities and correlations between traits were estimated using Asreml. [Result] The resin mass

(m) presented positively skewed distribution, and its coefficient of variation was higher than those of the growth
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traits, reaching 75.04%. The individual narrow-sense heritability and family average heritability for transformed

resin mass (m,) were 0.216 1 and 0.600 5. The narrow-sense heritabilities for growth traits ranged from 0.252 7

to 0.415 1, and the family average heritabilities ranged from 0.648 3 to 0.751 2. The genetic correlations among

tree height, DBH and individual tree volume were strong with the correlation coefficients from 0.813 to

0.983(P<<0.001), and their genetic correlations with wood density were medium and significantly

positive(P<<0.05), while the standard errors were large. No significant correlation was found between resin mass

and the above traits. [ Conclusion] To select individual performing well in oleoresin and wood properties, it is

reliable to combine family selection and within-family selection. It’s possible to simultaneously improve growth,

wood density and resin mass using current genetic materials of P. elliottii.

Key words: Pinus elliottii; open-pollinated family; resin mass; genetic correlation
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Table 1 The basic information of growth and resin mass of 18-year-old Pinus elliottii

BiH Ttem B E/m Ma4%/cm BHRM R /m® m(¥aH8)/g
Tree height ~ Diameter at breast height Individual tree volume Resin weight
11 Mean 13.26 20.03 0.22 2.84
& KE Max. 17.50 33.30 0.68 16.00
H/IMA Min. 7.80 11.50 0.05 0.10
FrifEZE SD 1.51 3.89 0.10 2.13
A% 7t Z8U/% Coefficient of variation 11.36 19.44 47.10 75.04
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e IANRITUE (my) BISRRRIE 8L 1 5K RT3
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Table 2 Estimates of genetic parameters for growth traits and resin mass in Pinus elliottii

R SRR A 1)

Trait Individual narrow-sense heritability

KA EIBAET1(hy)

Family average heritability

W7 Tree height
Jl 4% Diameter at breast height
HPEA R Individual tree volume

#AJIE i & Resin mass

0.415 1+0.142 7
0.252 7+0.206 3
0.299 8+0.106 1
0.216 1+0.092 0

0.751 2+0.071 7
0.648 3+0.198 7
0.685 5+0.082 5
0.600 5+0.107 9

1)%‘#’ “1” Z )5 W RIE A AR AR, n=805

1) The data after “+” are standard errors, n=805

&3 MRERMEEEEXSRERXRY

Table 3 Additive genetic and phenotypic correlation coefficients between traits

AR Trait HT DBH Vol Den m,
HT 0.731£0.017%%* 0.783+0.014%** 0.324+0.034%** 0.084+0.039*
DBH 0.813:£0.095% % 0.965+0.002%** 0.269+0.034%** 0.182+0.036%***
Vol 0.884:£0.063%** 0.983+0.011#** 0.275+0.034%** 0.15140.037%%*
Den 0.613£0.248** 0.449+0.306* 0.524+0.283* —0.007+0.037
m, 0.095+0.269 0.096+0.288 0.156+0.368 —0.007+0.037

1) HT A 4%, DBH 4 M 42, Vol 4 4 M AR, Den iy KM E B, m A 3SR AP “2” LB BB A AFER; 2P

AELFTHFARRMKAZE, £ T FRBAZEALX ZHG “*”

BN

VRV g Cxrx? ) & R350.05.0.01420.001K-F 69 2 F

1) HT: Height of tree; DBH: Diameter at breast height; Vol: Individual tree volume; Den: Wood density; m: Transformed resin

mass. Data after “+”

“xr

correlation coefficients.
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are standard errors. Upper right data are phenotypic correlation coefficients, and lower left data are genetic

, “**” and “#**” indicate significant correlation at 0.05, 0.01 and 0.001 levels, respectively
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