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Family Variation of Oleoresin Compounds and
Their Correlation in Pinus massoniana
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Abstract : [ Objective ] To study the variation of oleoresin compounds among Pinus massoniana families and their
correlations among compounds in order to provides data for the genetic improving of P. massoniana. [ Method ] Elev-
en-year-old half-sib family of P. massoniana at Laizhou Experimental Forest Farm of Fujian Province was used as
research object. The type and content of oleoresin compounds taken from xylem of stem in 1.3 m height of each

sample were identified by gas chromatography-mass spectrometry ( GC/MS). Then, genetic variations in compounds
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of oleoresin and their genetic correlations were analyzed. Finally, the tested families were clustered based on the
significant difference of compounds among families. [ Result ] The results showed that 20 oleoresin terpenoids were i-
dentified. The abundant terpenoids in oleoresin were a-pinene, B-pinene, longifolene, B-caryophyllene, pimaric
acid, sandaracopimaric acid, palustric acid/levopimaric acid, dehydroabietic acid, neoabietic acid and abietic
acid. Camphene and limonene in monoterpenes, longicyclene, sativene, 8- and a-caryophyllene in sequiterpenes,
and pimaric acid and neoabietic acid in diterpenes were revealed significantly difference among families with the
family heritability ranging from 0.45 to 0. 59, which suggesting these compounds can obtain better genetic improving
effects through family selection. Within the class of monoterpenes, the genetic correlations among B-pinene, cam-
phene and limonene were significant at the level of P <0.05 or 0. 01 with the genetic correlation coefficients ranging
from 0.59 to 0.78. Within the class of sequiterpenes, the genetic correlations among longipinene, longicyclene, sa-
tivene and longifolene were significant at the level of P <0.01 with the genetic correlation coefficients ranging from
0.67 to 1.00, and the genetic correlation between 8- and a-caryophyllene was also at the significant level of P <
0.01. However, within diterpenes or among the different classes of terpenoids, the genetic correlations were weak
and not significant. According to the ten compounds having significant difference between families, 35 families were
classified into three categories. [ Conclusion ] In total, twenty compounds were identified from the oleoresin of xylem
in P. massoniana. Eight compounds of camphene, limonene, longicyclene, sativene, B- and a@-caryophyllene,
pimaric acid and neoabietic acid showed larger family effect and were under moderate genetic control. Among and
within the categories of monoterpenes, sequiterpenes and diterpenes, most of the stronger genetic correlation existed
within the categories of monoterpenes and sequiterpenes.
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aPin Cam bPin  Myr Lim Bor Lop Loc Sat Lof bCar aCar Pim  San Iso Pal  Deh 8-Ab Abi  Neo
aPin 0.60 0.48 0.67 0.52 0.46 -0.33 -0.43 -0.39 -0.40 -0.33 -0.31 -0.19 -0.30 0.07 0.16 -0.44 0.27 0.39 0.39
Cam 0.43 0.75* 0.62 0.78™ 0.49 -0.20 -0.41 -0.38 0.35 -0.33 -0.32 -0.19 -0.32-0.06 0.04 -0.28-0.15 0.09 0.05
bPin 0.37 0.28 0.62 0.59* 0.43 -0.28 -0.24 -0.26 -0.26 0.32 0.31 -0.03 -0.21 0.06 0.05 -0.43-0.37 0.08 0.21
Myr 0.50 0.39 0.51 0.86 0.50 -0.16 -0.39 -0.47 -0.42 -0.28 -0.24 0.12 -0.25 0.24 -0.11 -0.50 0.08 0.12 0.23
Lim 0.38 0.26 0.40 0.66 0.44 -0.17 -0.33 -0.36  0.49 -0.36 -0.14 0.03 -0.20 0.25 -0.15 -0.43-0.33 0.16 0.16
Bor 0.36 0.56 0.31 0.73 0.27 -0.06 -0.06 -0.07 -0.10 -0.17 -0.16 -0.20 -0.32 0.07 -0.26 -0.17 0.09 0.37 0.13
Lop 0.29 0.38 0.24 0.48 0.19 0.11 0.67* 0.79™ 0.74* 0.33  0.33 -0.02 -0.14-0.07 -0.27 0.24 0.32 -0.04 -0.16
Loc 0.32 0.36 0.24 0.53 0.23 0.06 0.23 0.99* 1.00™ 0.12 0.14 0.19 0.15 0.18 0.28 0.8 0.15 0.07 -0.35
Sat  0.22 0.48 0.18 0.37 0.32 022 0.18 0.04 1.00* 0.17 0.18 -0.16 -0.13-0.18 -0.32  0.49 0.13 0.01 -0.35
Lof 0.32 0.47 0.16 0.45 0.27 0.09 0.22 0.06 0.02 0.18 0.16 -0.12 -0.16-0.14 -0.28  0.47 0.08 0.05 -0.35
bCar 0.27 0.25 0.24 0.43 0.25 0.14 0.45 0.36 0.43 0.45 0.99* 0.09 -0.02 0.11 -0.19  0.18-0.25 0.06 -0.03
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Pim 0.20 0.13 0.04 0.15 0.03 0.13 0.46 0.33 0.40 0.42 0.39 0.46 0.57 0.06 0.19 -0.19-0.36 -0.13 -0.14
San 0.21 0.55 0.25 0.57 0.19 0.35 0.4 0.16 0.39 0.30 0.47 0.77 0.35 0.08 0.3 -0.02 0.28 -0.27 0.09
Iso 0.12 0.23 0.19 0.33 0.24 0.18 0.32 0.20 0.27 0.50 0.30 0.18 0.54 0.45 -0.17 -0.32-0.04 -0.07 0.08
Pal 0.10 0.37 0.33 0.37 0.42 0.39 0.61 0.42 0.45 0.48 0.61 0.40 0.29 0.45 0.68 -0.02 0.53 0.25 0.17
Deh 0.31 0.30 0.45 0.61 0.49 0.19 0.32 0.35 0.383 0.37 0.17 0.27 0.18 0.58 0.27 0.36 0.39 -0.02 -0.54
8-Ab 0.18 0.19 0.31 0.44 0.29 0.43 0.39 0.12 0.28 0.43 0.21 0.46 0.32 0.53 0.30 0.39 0.58 0.42 -0.48
Abi 0.27 0.06 0.05 0.17 0.14 0.26 0.18 0.52 0.63 0.59 0.57 0.67 0.09 0.41 0.19 0.20 0.19 0.29 0.45
Neo 0.29 0.15 0.22 0.10 0.19 0.13 0.13 0.29 0.26 0.31 0.43 0.06 0.42 0.53 0.49 0.5 0.45 0.43 0.57
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