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Abstract: To explore the forest structure and soil physicochemical properties of the artificial mixed forest of Pinus
elliottii and Liriodendron chinense in the rocky desertification area of Western Hunan, taking Pinus elliottii and
Liriodendron chinense artificial coniferous and broad-leaved mixed forest in the rocky desertification area of Western
Hunan as the research object, this paper provides a theoretical basis for vegetation restoration, plantation structure
optimization, and soil improvement in this area. The stand structure and soil physicochemical properties of existing stands
were analyzed using plant community analysis and field sampling detection methods. Winklemass 1.0 was used to
calculate the spatial structure parameters of the stands, and three-dimensional discrete random variables were used to
analyze the spatial distribution pattern of dominant species. The results were as follows: (1) A total of trees of 897
plants « hm™ with diameter at breast height (DBH) = 2 cm in the stand, belonging to 15 families and 16 genera. The
main forest layer was Pinus elliottii, with an average DBH of 32.3 ¢m and an important value of 44.2% ; the secondary
forest layer was the broad-leaved tree, with the majority of young and middle-aged trees. Cinnamomum camphora and
Liriodendron chinense were the dominant species, with important values of 17.1% and 13.2%, respectively. In addition,
there were many natural regeneration species at the disadvantaged ecological niche. (2) The horizontal distribution
pattern of trees tended to be random ( W =0.503); the overall trend of forest stands tended to transition towards
mediocrity and disadvantage ( U =0.505) ; the degree of interspecific isolation was relatively high ( M =0.689) , and the
mixed forest was in good condition. Three-dimensional discrete random variables of spatial structure parameters showed
that 87.3% of Pinus elliottii was dominant and sub-dominant, 41.7% of Liriodendron chinense was sub-dominant, 26.9%
was moderate, 23.5% of Cinnamomum camphora was moderate, 56.8% was inferior and absolute inferior. (3) The pH
value of forest soil tended to be neutral; compared with abandoned land, the bulk density, water capacity, porosity,
organic carbon, total potassium, total nitrogen, and total phosphorus of the forest soil had significantly improved.
However, the forest soil was still relatively barren, with local soil compaction and poor water retention ability. To sum
up, after 43 years of growth of Pinus ellioitii and Liriodendron chinense as pioneer species, the stand has a trend of
succession to the uneven-aged forest and intensive mixed forest. However, the number of young and middle-aged broad-
leaved trees in the forest is relatively large, and faults appear in the near mature forest. The elderly coniferous trees
occupy the dominant ecological location. Needles need to be drawn to supplement the broad-leaved trees, interspersed to
cultivate the broad-leaved trees, and selective felling the inferior trees, to promote the structural succession of the forest
with mainly sunny broad-leaved trees, followed by mesophytic and shade-tolerant broad-leaved trees. The results of this
study provide a theoretical basis for vegetation restoration, plantation structure optimization and soil improvement in the
rocky desertification area of Western Hunan.

Key words: rocky desertification, artificial mixed forest of Pinus elliottii and Liriodendron chinense, stand composition,

stand spatial structure, physical and chemical properties of soil
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Table 1  Calculation formula and instruction of various indexes of stand spatial structure
Ei=2 A=Y Wi
Index Formula Instruction
ZETBIA i G | FTHUREIIE A o SARMER a0y =72°) B, 2 avay i, Z, =0;
/W Z, =1, WHIEA 5 F:0.0.25.0.50 075 ,1.00, 43 i X5 13 4 % $4 55 2] BEHL A
W o= LZZ . B RS ARBIS) WRIRTEE KF AR 1% 30T n=4, N R AR B BbR BT, T 1)
£ REE ' e Z; represents the angle between the reference wood i and the adjacent wood j @ standard angle «,
Uniform angle (W) 7 = 1 N W (ay=72°), when a>q,, Z,=0; otherwise, Z,=1. There are five values for W,: 0, 0.25, 0.50,
N &= 0.75, and 1.00, corresponding to absolute uniformity, uniformity, randomness, non-uniformity, and
absolute non-uniformity; W indicates the horizontal distribution pattern of the community; in this
article, n=4, N represents the total number of trees in the sample plot, the same below
K,FR B IANIR | SHSANIE [ NER X if 1K, =0 A0 K, = 1, U KGHLA S
F1:0,0.25.,0.50.,0.75 ,1.00, 735 XT B L H SEALH: (AT 28 (Haxt 253 U BE W i K F-
b= L3k, WiEEAL
KN E i n & K represents the size relationship between the reference wood diameter at breast height i and the
Dominance (U,) U= 1 i U adjacent wood diameter at breast height j. When i>j, K;=0; otherwise, K;=1. There are five types
TN & of values for U;: 0, 0.25, 0.50, 0.75, and 1.00, corresponding to advantages, sub-advantages,
moderate, inferior, and absolute inferior; U can reflect the proportion of dominant trees at the
community level
VARSIAR i SAMA B EER, Y5 j AR R, v, =0; F V=1, M AYEUE
| < A5 1:0,0.25,0.50,0.75 . 1.00, 735X i 4B 598 HBE BRI ARG BEVR A ; M T AR M)
o~ Moo= —3 Vs WREEKOT MR
e s V he identity relationship betw f d i and adj d j. When i and j
Mingling (M,) - 1 ; represents the identity relationship between relerence wood 1 and adjacent wood j. en ¢ and j are
' M = WZM[ the same species, V;=0; otherwise V; = 1. There are five types of values for M;: 0, 0.25, 0.50,
i=1

0.75, and 1.00, corresponding to zero degree, weak degree, moderate degree, strong degree, and

extremely strong mixing; M can be used to determine the degree of mixing at the community level
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Table 2 Tree species composition of tree layer in sample plot

N Wt vy oz M8 mme mEm

Fh44 Number of DBH (cm) iR Relative Relativ Relative  Importance
Species trees H abundance dor:;ijl:l:l((ie frequency value

(plants « hm®) D, D, D (m) (%) (%) ’ (%) (%)
FEHBHRN Pinus elliottii 259 55.0 4.2 32.3 23.5 28.9 77.7 25.9 44.2
Fa# Cinnamomum camphora 200 30.0 3.0 10.9 10.7 22.3 7.6 21.4 17.1
LMK Liriodendron chinense 169 36.5 2.3 12.9 14.9 18.8 9.1 11.6 13.2
A Vernicia fordii 81 15.1 4.8 8.5 8.7 9.1 1.6 12.9 7.9
2K Camellia oleifera 33 5.7 2.0 3.8 4.3 9.2 0.3 8.0 5.9
M BE Castanea mollissima 23 13.7 5.3 8.9 10.5 2.6 0.5 4.9 2.7
B Melia azedarach 19 22.9 9.0 14.4 12.9 2.1 1.0 4.0 2.4
YT M Bothrocaryum controversum 17 19.2 5.6 10.9 10.1 1.9 0.6 3.1 1.9
PEBE Prunus pseudocerasus 11 24.5 10.7 15.7 14.4 1.2 0.8 1.8 1.3
B Camptotheca acuminata 11 19.6 3.9 10.8 12.1 1.2 0.4 1.8 1.1
R 5 Michelia maudiae 9 10.8 4.8 6.8 10.9 1.0 0.1 1.3 0.8
ilkiie Kalopanax septemlobus 8 13.6 7.1 10.1 10.8 0.9 0.2 1.3 0.8
s Elaeocarpus decipiens 2 12.2 12.2 12.2 8.5 0.2 0.1 0.4 0.2
J\FAIR Alangium chinense 2 8.7 8.7 8.7 10.0 0.2 0.0 0.4 0.2
FZE Rhamnus davurica 2 8.6 8.6 8.6 8.0 0.2 0.0 0.4 0.2
FIRAE Choerospondias axillaris 2 2.9 2.9 2.9 2.5 0.2 0.0 0.4 0.2

2.2 MO EM RTINS ST

E AT A AT (1) 3R 56 3 9 AR OK A9 42 B 3 LR
2~55 cm MW E LN 2.5 ~28.0 m, 7RG IR 2 0
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(AR AR 9.58% ) , (HIR M A il DA77 A
SREEH , MR R /N T 16 m B LU R | )
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L2l N 1. N T T =S S R SR LY /A L= e
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T8 SN T 10, P Fal 56 2, 42 4 bR 43 1) o
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FHBEAL o0 A R PR3 N R 2 HOMOR 19 2345 7 2
W.=0.W,=0.25 W,=0.75 W,=1.00 fit A X} 5 %
2359 0.0.214 .0.119 .0.053 , 3¢ B Ak 73 P9 A 44
DR B o (TINS5 o N N R 7 o I
Y RN 5] 53 A AR AR SR B o 0.386, Ak
I3 RE R 0.503 440 W,<0.475 R340 46 |
0.475<W,<0.517 HBEHLIT 41 W, >0.517 g AR
O3AT (ERESE,2012) ARG B A i o] T BEHL A

ARAR /IS e B 25 G0 i o Lo 1A 25 8K,
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RIS 3 AT BE S K, bR A3 e (A A 7 v 25 35
HIEEH(U,=0.220) Fi4exf % (U, =0.206) Hk
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