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Relationship Between Resin Yield and Needle Traits of Pinus elliottii
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Abstract: [ Objective | This study aims to investigating the relationship between lipid yield of Pinus elliot-
tiz and the morphological characteristics, functional traits and stomatal indexes of the needles, thus providing

theoretical basis for improving the selection method of high—yield trees and establishing the directional cultiva-
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tion technology system of high—yield forests.[ Method |The Pinus elliottii provenance/family test forest was affor-
ested in the spring of 1990 in Baiyun Mountain Tree Farm in Jiangxi as the research object.Mixed clustering
analysis was used to divide trees of different lipid yields into three types: high lipid yield, middle lipid yield
and low lipid yield.The morphology, functional characters and stomatal indexes of 1-year—old and 2-year—old
needles were measured and analyzed. [ Result | Except the ratio of stomata total area to leaf area was 22.29%,
the variation coefficient of conifer traits in trees with different lipid yields was less than 20%, and the variation
range was small.The variance analysis of the conifer traits of high , medium and low lipid yielding trees showed
that the traits of high lipid yielding trees, such as the morphology of needles, relative water content and stoma-
ta, were higher than those of low lipid yielding trees, while the functional indexes, such as the ratio of dry to
fresh weight, leaf dry matter content and specific leaf area, tended to decrease with the increase of lipid yield.
There were significant differences between 1-year—old and 2—year—old coniferous leaf traits in low fat yield
trees. Correlation analysis showed that, except dry matter content, dry fresh weight ratio and specific leaf area
were negatively correlated with lipid yield, the other indexes were positively correlated , among which needle
length , dry fresh weight ratio, stomatal total area ratio to leaf area were significantly correlated with lipid yield,
and the correlation coefficients were all above 0.64.[ Conclusion | Under the same site condition, the needle
traits of Pinus elliotii with different lipid yields have greater internal stability , and there was a significant corre-
lation between the needle traits and lipid yield.The early auxiliary selection of high—lipid trees could be imple-
mented by taking needle length, dry/fresh weight ratio, stomata total area to leaf area ratio and other needle
traits into consideration.
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Tab.l General situation of Pinus elliottii with different lipid yield

[ TR =05
5 High-resin—yield Middle-resin—yield Low-resin—yield
The serial
rumber | TWBem W@/ EREEAg MfR/em  WEmo lhkg MRem MR ke
Diameter Height  Resin—yield Diameter = Height =~ Resin—yield  Diameter = Height Resin—yield
1 33.00 16.50 9.95 25.40 14.50 6.23 21.10 11.80 2.53
2 33.40 13.70 10.20 30.60 15.70 5.00 34.10 12.40 3.93
3 32.60 14.00 9.84 32.00 14.80 6.30 22.70 13.60 2.97
4 39.40 14.50 10.14 26.50 15.60 6.22 23.30 11.00 2.89
5 35.60 12.80 11.65 27.30 14.40 6.15 21.20 10.20 2.42
6 37.50 14.30 13.12 29.80 14.50 6.16 22.20 10.00 2.17
7 40.20 14.90 10.40 34.40 14.20 6.44 24.60 12.60 2.95
8 39.90 15.30 9.95 21.10 14.80 6.05 20.90 12.90 2.33
9 35.30 11.80 11.96 31.00 14.90 6.19 25.50 10.70 2.42
10 43.90 13.40 13.95 25.10 14.50 6.04 24.90 12.30 2.48
11 35.90 14.40 10.46 31.50 14.80 6.19 21.50 10.60 2.33
12 34.70 15.50 11.68 33.60 14.50 6.32 21.30 12.00 2.27
13 34.40 15.20 9.98 30.20 14.50 6.08 23.40 11.90 2.58
14 30.30 14.50 9.73 27.30 13.40 6.18 20.40 13.80 2.56
15 34.40 16.20 9.78 28.10 14.60 6.14 26.70 15.50 2.71
16 33.80 14.70 9.91 29.30 14.90 6.22 21.60 10.60 2.18
T3y 35.96 14.47 10.82 28.94 14.65 6.11 23.52 12.04 2.62
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Tab.2 Descriptive statistical analysis of leaf traits of Pinus elliottii with different resin yield

o RIS b EFH‘; ' EPF‘KHE' ﬂiﬁf‘ﬂﬂs F-HE i 2 E%?i&z/%
Leaf trait index High-resin—  Middle-resin—  Low-resin— The The standard ~ Coefficient
yield yield yield average deviation  of variation

K (LL)/mm 208.631 0 194.859 0 182.256 0 195.249 0 16.349 7 8.37
%% (DL)/mm 1.4180 1.4150 1.391 0 1.408 0 0.127 8 9.08
5L (TL) /mm 0.729 0 0.733 0 0.594 0 0.685 5 0.1220 17.80
854 (FSL)/mm 152970 14.028 0 14.316 0 14.546 9 1.589 7 10.93
HOHL(FW)/mm 1.683 0 1.740 0 1.5950 1.672 4 0.2013 12.04
M1 A (LA ) /mm? 761.238 0 708.163 0 653.361 0 707.587 4 93.054 5 13.15
L HTR (SLA ) /mm® 122.859 0 119.801 0 138.126 0 126.928 9 19.7219 15.54
-4 BT & i (LDMC)/% 35.50 41.00 29.00 38.82 3.83 9.87
AHXFE KA (RMC) /% 72.80 69.90 56.50 66.41 9.56 14.40
THEEE (R, ) /% 43.10 50.00 54.10 49.07 5.57 11.35
SEUSIE (SF)/(A *mm ™) 73.736 0 68.212 0 65.0310 68.992 6 9.517 1 13.79
SALTHEAL(SA) /um’ 515.274 0 444.568 0 405.100 0 454.980 5 76.924 6 16.91
SALHAR(PD)/pum 24.964 0 22.908 0 22.080 0 23.306 9 2.0823 8.94
LEES 3.80 3.00 2.60 3.14 0.70 22.29
R TR G5 (SP) /%
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Tab.3 Variance analysis of morphological characters of 1-year—old and 2-year—old
coniferous trees with different resin yield
Y ZO% (s By R T 1 i
Morphological index Needle type High-resin—yield Middle-resin—yield Low-resin—yield
MK (LL)/mm 14FA: 207.018 8+3.221 5 195.018 8+3.510 3" 175.825 0+2.194 7™
24 210.243 8+2.444 3" 194.700 0+4.008 1*" 188.687 5+1.995 9"
I %& (DL)/mm LAEE 1.441 4+0.025 8" 1.384 9+0.022 5* 1.364 4+0.039 1™
24 1.394 9+0.040 0™ 1.444 1+0.023 7™ 1.418 3+0.035 5™
5 (TL) /mm 14FA: 0.732 4+0.018 2™ 0.725 4+0.017 3™ 0.578 1+0.125 3*
24E4: 0.726 5+0.025 3" 0.739 8+0.031 7 0.610 6+0.030 5*
HOHL(FW )/mm LA 1.635 6+0.056 3" 1.721 9+0.025 3** 1.153 8+0.049 9*
24FH4E 1.730 0+0.066 2* 1.757 5+0.038 2"a 1.605 6+0.046 0™
K (FSL) /mm 144 16.125 0+0.339 9™ 15.131 3+0.446 9™ 15.275 0+0.176 9*
24F A 14.468 8+0.312 2™ 12.925 0+0.167 2™ 13.356 3+0.184 2™
A (LA ) /mm? 14FA 767.720 7+19.740 2* 694.522 9+17.409 5 618.962 4+23.800 3™
AR 754.755 7+24.805 7" 721.802 8+15.806 2™ 687.760 1+18.415 1*

NG FRFRRA R IR R PRSI R 22 e, RS FREFROR IR — IR T VAEAR 2 AR A AT T Z (B A5 4R AR Y
a5, MR TR R 0 R E P22 57 (P<0.05) .

Lowercase letters represent the difference of morphological indexes under different types of resin yield , and uppercase letters

represent the difference of morphological indexes among the conifers of 1-year—old and 2-year—old under the same resin yield.
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Analysis of functional traits of 1-year—old and 2—year—old coniferous trees with different resin yield
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Fig. 2 Analysis on stomatal characters of 1-year—old and 2—year—old coniferous trees with different lipid yield
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The left picture shows 1-year—old needles and the right picture shows 2—year—old needles,RY is the amount of resin yield.
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Fig.3 Correlation analysis between needle traits and lipid yield of Pinus elliottii
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