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Populus deltoides x P. cathayana at the seedling stage

ZHANG Qingyuan', TIAN Ye'* , WANG Miao®, ZHAI Zheng', ZHOU Shichao'

(1. Co-Innovation Center for Sustainable Forestry in Southern China, College of Forestry, Nanjing Forestry
University, Nanjing 210037, China; 2. Bancheng-Malanghu Forest Farm, Sihong 223900, China)

Abstract; [ Objective] The variations in growth and phenotypic traits of the F, hybrid progenies of Populus deltoides
‘Lux’ x P. cathayana were investigated at the cutting-seedling stage to interpret their biological and ecological
significance, and to classify the F; hybrid clones in order to evaluate the resistance of clones and their target uses
comprehensively. The results can provide basic information for matching suitable poplar clones with afforestation sites
under the background of climate change such as frequent drought. [ Method] Using the cuttings with one-year stem and
three-year root of 36 F, hybrid progenies in Bancheng-Malanghu Forest Farm of Sihong City, Jiangsu Province, 17 traits

on seedling growth, leaf morphology, stomatal properties, and lateral branching characteristics were investigated and the

variations of each trait were analyzed. Based on the trait variations, the 36 hybrid clones were categorized and evaluated
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for potential use on afforestation selection on different sites. [ Result] The 36 F, hybrid progeny showed a significant
variation on growth and phenotypic traits, expressing continuous normal distributions for each trait in general. Among all
the traits, the number of lateral branches and the germination ratio of lateral buds showed the largest coefficients of
variations as 102.0% and 93. 5%, respectively. A correlation analysis showed that the traits related to growth were
positively correlated with those related to leaf morphology and branching characteristics significantly; however, no
significant correlation was found with stomatal properties. The single leaf area and dry mass were negatively correlated
with the leaf length-to-width ratio, and positively correlated with the upper-to-lower ratio of leaf stomatal density
significantly. The leaf length-to-width ratio was also negatively correlated with the relative length of petiole (the ratio of
petiole length to leaf length) and the upper-to-lower ratio of leaf stomatal density significantly. Single leaf area and dry
mass showed a constant scaling relation for all the 36 clones, with an allometric index of 1.007 4, which was not related
to branching characteristics. Using a principal component analysis, the 36 F, hybrid clones were classified into eight
categories with specific properties on growth, branching and potential drought resistance. [ Conclusion]The F, hybrid
progenies of P. deltoides X P. cathayana have abundant variations in growth and phenotypic traits, which provides
phenotype-function information for clone choice for afforestation under changing climate and site conditions at an early
stage. The four clones in category IV have highest growth performances, few lateral branches, and phenotypic traits such
as leaf morphology and stomatal characteristics that show drought tolerance, and are suitable for further adaptive
afforestation experiments in arid plains or mountainous areas.

Keywords: southern type poplar; hybrid progeny; phenotypic traits; leaf morphology; allometric scaling analysis;

branching characteristics; stomatal density
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Table 1 Variations in growth and phenotypic traits of the F, hybrid progenies of Populus deltoides x P. cathayana

PR WS BRE CFIE e %;&7% i 3 3} 3 P P
traits symbol range average SD - oV skewness  kurtosis

EH,EJ./m . X, 2.3~4.7 3.3 0.5 15.7 0.7 0.7 12.2 <0.001
seedling height

th 44
St/ em X, 13~31 21 0.4 20.4 0.7 00 89  <0.001
ground diameter
U
B . X, 54.3~96.7 4.2 9.2 12.4 0.4 0.3 9.1 <0.001
number of buds

ks
ke X, 0.0~19.2 5.0 5.1 102.0 1.1 0.4 6.8 <0.001
number of lateral branches

M ZE 05 & %/ 9
{J\JE:AEE%:%_//.(O X 0.0~20.0 6.2 5.8 93.5 0.8 -0.6 6.4 <0.001
germination ratio of lateral buds
H£/c

e /em X 16.0~27.2 215 2.4 1.1 0.1 03 68  <0.00l
leaf length
[H- 55

98/ em X, 11.6~222 166 25 15.1 0.3 -02 9.6  <0.001
leaf width
MR SE L

X ~ -

Jeaf length-to-width ratio 3 1.0~1.5 1.3 0.1 7.1 0.5 1.0 5.4 <0.001
HAN K/ ¢
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- i

I WH‘EX]LJL( . Xy 0.3~0.6 0.4 0.1 14.3 1.5 3.8 7.5 <0.001
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n 1/ cm?
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S I
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Table 2 Correlations of growth and phenotypic traits of the F, hybrid progenies of P. deltoides x

P. cathayana (n = 108)

Ejﬁ 1 XZ X3 X4 XS Xﬁ X7 XS XQ Xl[) X]l XIZ X13 X14 XIS X16
X, 090%*

X3 057" 041°

Xy 0.63°F 0.617° 0.79**

X5 0.62%" 0.64*% 0.74** 0.99*
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X; 0.69%F 0.66™F 037° 042"  0.43°* 0.88*"
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Xy 0.62** 0.63** 014 025 026 055" 0.69** -0.56""
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X 070%* 0.68** 037" 0437 044%% 0.94** 0.98"* -0.59"* 0.65**  0.05

X, 0.54** 0567 011 017 020  0.91** 0.88"* -0.44** 0.56** -0.03 0.92"*

X3 -038% =026 -0.64** -059** -0.57**-0.10  -0.25  0.37* -0.21  -0.18 -0.22 0.19

Xy, 013 015 -0.07 -000 -0.01 020  048** -0.67"* 0.51** 048°*0.39*  037* -0.07

Xis =024  -042* 003 -0.11 -0.14 -014 -022 021 -024  -0.16 -022  -0.18  0.06 0.07

X 028  037* -0.01 010 0.0 032  0.60** -0.72"* 0.59**  0.46*0.53"* 049** -0.10  0.87"* -0.39*

X7 =0.03  -0.12 -0.04 =-0.07 -0.09 008 025 -041* 0.27 028 0.18 0.19  -0.03  0.83"* 0.62"* 046"

‘H:A:X1 ~ X17ﬁ%u4t?‘:€%% VAR

SR AR UZEEE R K TR R K TE LG AR AR AT G B TR | BT R b

MR R SALERE T RSB | T RSB RS RILERE .+ « FRIRTE 0.01 KV BB FEASE, « FIRTE 0.05 KF-

FBFEME, X, ~ X,; represent seedling height, ground diameter, number of buds, number of lateral branches, germination ratio of lateral buds,

leaf length, leaf width, leaf length-to-width ratio, petiole length, relative length of petiole, single leaf area, single leaf dry mass, specific leaf weight,

stomatal density of upper leaf epidermis, stomatal density of lower leaf epidermis, upper-to-lower ratio of leaf stomatal density, and total leaf stomatal

density, respectively. * #* indicates the extremely significant correlation at the 0.01 level, * indicates the significant correlation at the 0. 05 level.
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Table 3 Rotated factor loading of the first three

principal components

Eji PC1 pPC2 PC3 Ej?: PC1 pPC2 PC3
X 020 -0.09 0.86 || Xy 0.91 0.28 0.24
Xy 0.26 -0.02 091 Xip 0.96 0.20 -0.10
Xs 029 -0.02 0.8 X5 0.11  -0.21 -0.83
X 0.93 0.05 0.20 || Xy4 0.17 0.92 -0.08
X 0.86 0.40  0.26 || X;5 -0.36 0.07 -0.03
Xy -036 -0.72 -0.25 X6 0.40 0.78 -0.02
Xy 0.49 0.64 0.15 Xy -0.07 0.77  -0.08
Xy -0.14 0.75  0.03
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Fig.2 The three-dimension cluster of F, hybrid progenies
of Populus deltoides x P. cathayana based on

principal component analysis of phenotypic traits
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Table 4 Classifications and descriptions of F, hybrid progenies of Populus deltoides x P. cathayana

category number of clones phenotypic traits growth traits
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