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species (i.e., Rp, Aa, Bp, Pt and Up) (Table 1).
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Table 1 Survey of the R. pseudoacacia plantation forest
_ 4% W T B WA
Tl 455 DBH/cm Height/m Crown/m Density/(trees-hm) Basal area/(m?-hm2)
Species Abbreviation

B A B A B A B A B
Fil¥E Robinia pseudoacacia Rp 227 253 102 103 3.1 45 216 244 4.37 6.14
5L Ailanthus altissima Aa 22.7 291 129 143 53 49 10 12 0.20 0.40
EHEM Populus tomentosa Pt 443 364 16.2 16.1 7.6 6.7 10 8 0.77 0.42
Hi# Ulmus pumila Up 264 458 129 150 4.0 8.0 6 2 0.16 0.17
¥IW Broussonetia papyrifera Bp — 74 — 42 — 37 = 10 — 0.02
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Note: The thick black bar in the middle represents the quartile range,
the thin black line extending from it represents the 95% confidence
interval, and the white dot represents the median, the width of the
density plot represents the frequency, and the flat truncations of the
tail represents the maximum and minimum values of the DBH class.
The same below.
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Table 2 Tree size diversity in different distribution patterns

Shannon-Weaver#% ££ 45 %

Simpson % H: 1 HE 4L

Wi Rt Pielouts 51 155

w Shannon-Weaver diversity index Simpson diversity index Species accumulative number Pielou evenness index
A B A B A B A B
0.00 0.00 0.00 NA 0.00 1 0 0.00 1.00
0.25 2.14 2.37 0.93 0.95 10 12 0.86 0.90
0.50 2.73 2.75 0.93 0.93 19 19 0.93 0.93
0.75 2.49 2.54 0.97 0.96 13 14 0.91 0.91
1.00 1.68 2.30 0.94 0.96 6 11 0.79 0.89
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Table 3 Tree size diversity in different dominance degree

Shannon-WeaverZ #1451
Shannon-Weaver diversity index

SimpsonZ FEPEFE 4L
Simpson diversity index

Pielous 5] FE¥a %

Pielou evenness index

Mt R+

Species accumulative number

U
A B A B A B A B
0.00 2.28 2.36 0.92 0.95 12 12 0.88 0.90
0.25 2.05 2.16 0.93 0.94 9 10 0.85 0.87
0.50 2.25 2.23 0.94 0.93 11 11 0.88 0.88
0.75 2.09 2.23 0.95 0.93 9 11 0.87 0.88
1.00 1.72 2.08 0.88 0.95 7 9 0.78 0.86
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Table 4 Tree size diversity in different mingling degree

Shannon-WeaverZ £ 14 5% SimpsonZ R %L W R Pielous) &) FE$5%

M Shannon-Weaver diversity index Simpson diversity index Species accumulative number Pielou evenness index

A B A B A B A B
0.00 2.65 2.69 0.93 0.91 17 19 0.91 0.92
0.25 2.36 2.42 0.95 0.94 12 13 0.92 0.93
0.50 1.91 2.03 0.98 0.92 7 9 0.83 0.84
0.75 1.61 1.56 1.00 0.97 5 5 0.78 0.80
1.00 1.33 1.67 0.96 0.93 4 6 0.72 0.78
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Table 5 Tree size diversity in different crowding degree

Shannon-WeaverZ #1454
Shannon-Weaver diversity index

Simpson % H: 1 HE 4L
Simpson diversity index

Wi Rt

Species accumulative number

Pielout’ &) 554
Pielou evenness index

C
A B A B A B A B
0.00 241 2.29 0.94 0.95 13 11 0.90 0.89
0.25 2.23 2.22 0.90 0.93 12 11 0.87 0.88
0.50 2.32 2.39 0.93 0.93 12 13 0.89 0.89
0.75 2.09 2.05 0.95 0.93 9 9 0.86 0.86
1.00 2.34 248 0.98 0.89 11 16 0.90 0.90
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Space and Size Structure Characteristics of Robinia pseudoacacia
Plantations in the Ancient Yellow River Course

ZHANG Gang-gang"**, LIU Wei-xia', WANG Yang', FAN Ding-chen®*,
WANG Jing**, LIU Yan-ping>*
(1. College of Life Sciences, Henan Normal University, Xinxiang 453007, He’nan, China; 2. Engineering Technology Research
Center of Yellow River Basin Ecology in Henan Province, Xinxiang 453007, He’nan, China; 3. Henan Academy of Forestry,
Zhengzhou 450008, He'nan, China; 4. The Yellow River Original Course National Observation and Research Station of
Sandy Ecosystem in Yuanyang County of He’nan Province, Xinxiang 453007, Henan, China)

Abstract: [Objective] To accurately regulate forest structure, and effectively improve the forest quality, the
structural diversities of Robinia pseudoacacia plantations in the Ancient Yellow River Course were ex-
plored, which will be helpful for ecological protection and high-quality development of the Yellow River
Basin. [Method] Two 50 m x 100 m permanent plots (A and B) were established in R. pseudoacacia plant-
ations in the Ancient Yellow River Course, and all the trees in the two plots were located and investigated.
The bivariate distributions of DBH class and spatial parameter were used to quantitatively describe the
space and size structure diversity, and the a diversity indices were used to quantify the tree size structure
diversity under different spatial structures. [Result] The randomly distributed trees in plots A and B with
6~36 cm DBH class in the R. pseudoacacia plantations accounted for 56.2% and 52.2%, and the size di-
versity of randomly distributed trees in both stands were higher (H,= 2.73. Hg= 2.75) than others, but their
uniformity were poorer. The DBH class distribution of different dominance degree trees were close to nor-
mal distribution. However, trees in plot B of different dominance degrees had higher size diversity. 85.1%
and 80.5% of the trees were poorly mixed in plots A and B, and they were more concentrated at 8~30 cm
and 14~ 34 cm, respectively. The trees with different mingling values in plot B had higher size diversity.
The DBH class distribution of trees in spare sub-area in plot A was right-skewed normal distribution, ac-
counting for 37.2% of the trees with 6~30 cm DBH class, while that of trees in dense sub-area in plot B
was bimodal, and the proportion of trees with 6~8 cm and 22~40 cm in plot B were 8.7% and 22.5%, re-
spectively. [Conclusion] The space and size structure diversities of R. pseudoacacia plantation were poor,
and it is urgent to make effective management measures to improve forest productivity.

Keywords: Robinia pseudoacacia plantations; Ancient Yellow River Course; diversity; spatial structure;
bivariate distribution
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