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Effects of initial planting density on stand growth of four Populus sect.
Aigeiros clones in the Jianghan plain
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Abstract: [Objective] To explore the suitable planting density of the main varieties of Populus sect. Aigeiros in the Jianghan plain,
establish a more scientific and suitable technical system for poplar afforestation in the Jianghan plain, and to provide technical support
and theoretical support for efficient stand cultivation. [ Method] 4 main Section Aigeiros were selected in the Jianghan plain and planted
in spring in 2017. Three replicates were set up in the experiment. In each replicate, five initial planting density zones (6 mx2 m, 6 mx3 m,
6 mx4 m, 6 mx5 m, and 6 mx6 m) were designed. Different varieties were randomly arranged in the same density zone using a random
block design. There were 12 plants per density, per variety, and per plot. From 2017 to 2024, the tree height and DBH were investigated
after each leaf fall for eight consecutive years. Then, the changes in growth of different varieties at different densities over the years
were analyzed, and multiple comparisons and analysis of variance were conducted. [Result] Under the same density, the DBH,
tree height, volume per plant, and volume per unit area of P. deltoides ‘Huashi 2’ were all optimal, while P. deltoides ‘2025’ was the
worst. Compared with other species, P. deltoides ‘Danhong’ was suitable for cultivation of large-diameter wood at small density, while
P. deltoides ‘Huashi 2’ was more suitable for maximizing the benefits of the accumulated volume at medium density. There were
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extremely significant differences in DBH, tree height, volume per plant, and volume per unit area among different densities and

varieties in the 8th year after planting. [ Conclusion] With the growth of tree age, the DBH and volume per plant of the four black

poplar cultivars decreased with the increase of density, and the growth rate slowed down after 6 years. The differences in tree height

growth under different initial planting densities were small, but the growth also slowed down after 6 years. At the density of 6 mx2 m,

P, deltoides “Huashi 2°, P. deltoides ‘Danhong’ and Populusxeuramericana ‘Chulin 2’ could obtain the maximum volume per unit area, while P,

deltoides ‘2025’ could obtain the maximum volume per unit area at the density of 6 mx6 m. P. deltoides “Huashi 2’ and P. deltoides ‘Danhong’

are more suitable for cultivation in the Jianghan Plain. They feature rapid growth, and can be cultivated as short-rotation stands for medium-

and small-diameter timber, while also possessing great potential for targeted cultivation of large-diameter timber. The interaction effect between

varieties and density began to emerge after 3 years. The interaction effect between cultivars and density began to emerge after 3 years, with

growth indicators differing among the 4 poplar stands, but these differences weakened or disappeared as stand age increased.

Keywords: Jianghan plain; Populus sect. Aigeiros; cultivars; initial planting density
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Fig.1 Changes in DBH of different cultivars under different initial planting densities
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Fig.2 Changes in tree height of different cultivars under different initial planting densities
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Fig. 5 Changes in annual net increment of volume per plant of different cultivars under different initial planting densities
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Table 1 Comparison of the mean values of growth indexes of different cultivars at different initial planting densities in 2024
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Danhong 6mX5m 28.57+0.56 be 25.91+0.68 abed 0.619 14£0.032 6 ¢ 206.14+10.87 ¢
6mX6m 31.48+0.88a 26.79+0.38 ab 0.749 1+£0.036 1 a 208.27410.03 ¢
6mx2m 19.35+1.61 h 21.3640.50 gh 0.260 9+0.0359 i 217.37+29.92 de
. , X 45+0. 00+0. 279 7+0. i 51413
I 6mX3m 19.45+0.65 h 23.0040.52 efg 0.279 7+0.024 4 i 155.514+13.58 fg
P Xeuramericana 6 mX4m 21.4240.42 gh 23.0140.12 efg 0.324 5+0.010 6 hi 135.29+4.41 fg
CL *Chulin 2 6mX5m 23.96+0.53 ef 25.04+0.60 abedef 0.434 440.027 9 efg 144.66+9.29 fg
6mX6m 24.63+0.74 ¢ 25.18+0.73 abede 0.461 8-£0.030 6 def 128.3748.52 fgh
6mX2m 14.3940.81 i 17.16£1.05 j 0.125940.026 1 104.86+£21.73 ghi
6mX3m 16.63+0.68 i 19.1040.88 ij 0.183340.0150 101.9148.31 ghi
ik 2025 6mX4m 16.71+0.73 i 19.00+ 1.24 ij 0.177 040.024 5 j 737941021
P deltoides 2025’ D AUELAAY AU ED J ST
6mX5m 19.8040.96 gh 20.6341.12 hi 0.263940.031 21 87.8810.40 hi
6mX6m 24.80+0.83 de 24.18+0.55 cdef 0.4523+0.038 1 ef 125.73+10.58 fgh

T ASIRRAANS FRERERLE (P<005) .

Different lowercase letters in the same column indicate significant differences (P << 0.05).
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Table 2 Two-way ANOVA of the effects of different densities and varieties interaction on each growth index

% = ¥ | B AT TR R 22 R
QECICR m i ])gﬂ];il Trefjh'?i ght Vollfn?jjr /I;lant Viﬁgﬂ?é; Tn*i/t\iea
Observation 5 S I T N
seql;irtltzengter Factor P Signifi- Signifi- P Signifi- P Signifi-
cance cance cance cance

¥ 0.051 < 0.001 o 0.242 - 0.164 -

1 Eis 0.001 o 0.336 - 0.051 - < 0.001 o

mAp X 0.935 0.904 - 0.823 - 0.631 -

PRy < 0.001 o < 0.001 o < 0.001 ok < 0.001 o

2 HIE < 0.001 *x 0.230 - < 0.001 o < 0.001 ok

il X B 0.076 0.623 - 0.216 - 0.136 -

A < 0.001 o < 0.001 % < 0.001 ok < 0.001 o

3 i < 0.001 o 0.036 * < 0.001 o < 0.001 o

A X ERE < 0.001 *x 0.080 - 0.016 * < 0.001 o

A < 0.001 o < 0.001 ok < 0.001 ok < 0.001 ok

4 R < 0.001 o 0.020 * < 0.001 o < 0.001 o

TR X R < 0.001 *x 0.013 * 0.001 ** < 0.001 ok

A < 0.001 ok < 0.001 ok < 0.001 ok < 0.001 %

5 wE < 0.001 o 0.002 o < 0.001 ok 0.078 -

mh X 0.002 * 0.016 * 0.001 % 0.001 %

i < 0.001 o < 0.001 ok < 0.001 ok < 0.001 ok

6 wE < 0.001 Hx 0.006 ** < 0.001 o 0.030 *

Al X 0.024 * 0.033 * 0.007 o < 0.001 o

v < 0.001 o < 0.001 o < 0.001 ok < 0.001 ok

7 R < 0.001 *x 0.002 o < 0.001 ** 0.042 *

MR X ERE 0.032 * 0.065 - 0.009 o 0.001 ok

v < 0.001 o < 0.001 o < 0.001 o < 0.001 o

8 W < 0.001 *x 0.001 o < 0.001 ** 0.044 *

mfl X 0.046 * 0.231 - 0.039 * 0.002 ok

TN FORERARE (P =005, N7 FoRERDE (P <005, 7 FREFRKEE (P<0.0D .

“-” indicates no significant difference (P = 0.05), “*” indicates a significant difference (P << 0.05), “**” indicates an extremely significant difference (P << 0.01).
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