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Influence of Afforestation Density on Plant Diversity and Soil Physicochemical

Properties of Pinus Tabulae formis in Arsenic Sandstone Area
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Abstract: [ Objective ] The effects of different planting densities on plant community structure, species
diversity, and soil physicochemical properties of Pinus tabulaeformis plantation were studied, and the
appropriate management density of soil and water conservation forest were determined to provide reference
for the improvement of ecological function and sustainable development of P. tabulae formis plantation in the

arsenic sandstone area. [ Methods] Taking P. tabulae formis plantation on the slope of Xujiamen Qiangou in
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Xiheidai of Zhungeer Banner as the research site, the relationship between understory herbaceous plant
community composition, species diversity and soil physical and chemical properties under four planting
densities (950, 2 000, 3 250, 4 300 plant/hm®) was explored through field sampling and indoor
investigation. [ Results] @O There were 33 species from 9 families and 19 genera in the study area, and the
number of plant species was the highest when the afforestation density was 3 250 plant/hm?*. The understory
herbaceous plant communities of P. tabulaeformis were mainly Gramineae, Compositae, Fabaceae and
Rosaceae. With the increase of afforestation density, the associated dominant species transited from sunny
and mesophytic species to shady species. @ The species diversity index, plant height, biomass, soil organic
matter, available nitrogen, phosphorus and potassium content, and soil water content in the understory
herbaceous layer were 3 250 plants/hm” >4 300 plants/hm® > 950 plants/hm® > 2 000 plants/hm?.
@ Afforestation density had significant effects on soil water content, organic matter and available nitrogen,
phosphorus and potassium content (p<C0.05), but had no significant effects on plant species diversity index
(p>0.05). In the correlation analysis, soil organic matter, available nitrogen, phosphorus and potassium
content were most closely related to the species diversity index of herbaceous layer. [ Conclusion] The
planting density of 3 250 plant/hm® was more conducive to the growth of understory plants and the
improvement of soil fertility in the arsenic sandstone area of Zhungeer Banner.

Keywords: understory plant diversity; afforestation density; vegetation restoration; Pinus tabulaeformis

plantation; arsenic sandstone area
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dis) A B A& (Thymus mongolicus) % ER FEF
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Table 1 Basic information of sample plots

I/

W/ V¥t /

s 0 L e o I FARE i
1 1208 FH 3 15 57.63 6.24
2 1223 PH 3 15 26.55 3.53
3 950 1216 FH 3 14 47.08 4.52 16
4 1220 FH 3 15 27.75 3.59
5 1205 FH 3 16 41.84 3.75
6 5 000 1211 FH 3k 15 44.39 4.23 1
7 1204 FH 3% 16 48.75 3.98
8 1227 K BH % 15 41.74 4.94
9 1203 FH 3 15 39.38 4.42
10 1209 3 15 34.15 5.10
11 3230 1213 2 [H 3 16 34.38 4.52 15
12 1218 FH 3k 14 33.83 3.97
13 1185 FH 3 15 43.29 3.58
14 1187 FH 3 15 38.80 5.07
15 4300 1193 FH 3% 16 38.69 3.60 1
16 1195 3 15 39.37 3.22
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2.1.1 MYBEERFAERE LA ISR A
TAHAF BEA 2 A 9 B 19 J& 33 i, X e Af iy v R A
BE7 R, 2R 11 B SR 6 B SRR 3 B, 400 AR
B 21.21%,33.33%,18.18%,9.10%.,

W 2 Frs , AR 2 W) Fh B b i s A AE 1k
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2 000 ¥k /hm?® 4% % B (0] ) Ah B LR (22000 4.
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Table 2 Species composition of herbaceous plant communities under
different densities of Pinus tabulaeformis plantation

W/ (B « hm™ ) B & Fi
950 7 14 19

2 000 7 13 15
3250 7 15 19

4 300 5 13 16

H12e 3 AR A A AR B A = 32 240 3t
SURIVA UL N (R Y S 3 DN i SN VR I O
BORERR TR EIE T HEERT 2 000 #k/hm?
IF P LA PR 28 A B AR TR SR A R A I
FELAE Shy O 35 b i3 B, 70 %5 8 O 950 Bk /hm® B 2K
R RT3 250 BR/hm® i 1 HL A 25 1 Rl
ek R VERAT T SR L R R PR AU 3
TR By 3 250 Bk /hm” i B B e K. ]
UL o Bt R N TR JEE 1 32 W AR R R
AT B ARV rh A B AR PR P R
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W i)~ 24 e 2 5 A I b R ) A 2 S e/
Je S8 TG i PR N B4R B 3 AE 3 250 B/ hm” i A F
WAL, i B I L A I T AR R R ) i O B
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KikamtE.
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Table 3 Important values of understory herbaceous plants under different densities of Pinus tabulaeformis plantation
R/ BR « hm ™) F R A/ Y
950 B A (45.0) + KE 3 (40.3) HEAEET S (35.7) + £ K (33.2) + PR &My f 46 (19. D)
2 000 KEF(61.3) +2EF (3440 + 5 B (26.3) + A [CEF 3 (21.3) + Bl R Z& S fk 4K (13.8)
3250 FR(44.3) +REF U D +HERBE QD PN (24.00 + A [LEH 3 (22.5)
4 300 REFZE(71.0) + 4 R i# (43.3) + AR FF 2P (38.2) + BT (22. 1) + B B 7 #5.(9.8)

T R A AR HEA T 5 AR REAE A

R4 HRAIRAEZFETHR TEREYEKEE

Table 4 Growth characteristics of understory herbaceous plants under

different densities of Pinus tabulae formis plantation

R | S N T T
950 20.1+1.9" 210.9414.5° 18.846.9"
2 000 32.246.3" 174.8418.4° 17.348.1"
3 250 36.648.9% 224.7426.8° 25.144.4°
4 300 42.44+9.5° 191.7417.7¢ 22.845.8

T R NG TR IR 28 5 B35 (p<<0.05) .
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Change of species diversity index of understory herb layer plant community of Pinus tabulaeformis plantation
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Fig.2 Characteristics of soil water content and soil bulk density in 0—40 cm

under different densities of Pinus tabulae formis plantation
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Fig.3 Characteristics of soil available nitrogen, phosphorus and potassium under different densities of Pinus tabulaeformis plantation
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Fig.4 Correlation between understory plant diversity
index and soil physical and chemical properties of
Pinus tabulae formis plantation
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Shannon-Wiener $§ %% . Simpson 4§ ZU 1 Pielou 18 %X
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TR BB, PRI A SR,
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(1) VA /Y 4 Fh % B2 A N AR 28 i 3
R 19 JE 33 MEEARAE Y, IRAB AR TR N
FL AR 3 250 MR/ hm’ BRI R Z . &
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TR B 1 1 0 2 B0 BH AR rp A B AR Y A
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