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Abstract: As a repository of genetic information of above-ground vegetation, the soil seed bank plays an important role
in the natural succession and renewal of vegetation and the construction of ecological restoration. In this paper, three
typical plant communities in the rocky desertification area of Gongcheng Yao Autonomous County were selected for the
study, and soil seed bank structure and diversity in different communities and their response to soil nutrient
characteristics were analyzed. The results were as follows: (1) A total of 3 648 seedlings belonging to 55 species in 51
genera and 33 families were detected, which included 20 species of 1, 2-year-old herbs, 21 species of perennial herbs,
5 species of vines, 3 species of shrubs and 6 species of trees; the average density of soil seed bank of different plant
communities in karstic desertification areas of Gongcheng was Prunus salicina economic forest (22 493 grain - m™) >
Cyclobalanopsis glauca secondary forest (1 033 grain + m™) > Phyllostachys sulphurea shrub (793 grain - m?). (2) As
for the plant life type of the soil seed bank, the soil seed bank life type of Prunus salicina economic forest was mainly
annual malignant weeds, the plant life type of the soil seed banks in the Cyclobalanopsis glauca secondary forest and
Phyllostachys sulphurea shrub was dominated by perennial herbs, while woody plants account for a relatively small
proportion ; the species diversity and similarity of the soil seed banks of different vegetation types were generally low,
while the species composition of the soil seed banks also had low similarity with the aboveground communities. (3) The
soil elements in the study area had higher nitrogen content and lower phosphorus content, and phosphorus was a limiting
factor for plant growth in Phyllostachys sulphurea shrub and Quercus glauca secondary forest. In conclusion, the plant
community in the stone desertification area of Gongcheng has some native germplasm resources, but overall shows a low
species diversity, and it is urgent to introduce native tree species artificially to accelerate the positive vegetation
succession on the basis of natural sequestration, and pay attention to nutrient management, especially the regulation of
phosphorus elements. The results provide a theoretical reference for karst stone desertification management and vegetation
restoration in Gongcheng.

Key words: rocky desertification, soil seed bank, soil elements, land use types, vegetation restoration
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Fig. 1 Spatial distribution map of sampling sites
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Table 1  Contents of soil elements of vegetation
types in three rocky desertification areas (x+s.)
=z
LR BT HRBAER
i — - Prunus T Quercus
—:tj% ks T/]‘ salicina  Phyllostachys ~ glauca
Soil element index . s
Sanhua’  sulphurea  secondary
economic shrub forest
forest
A B 5542+ 7538+  46.76%
Organic carbon (g - kg™) 10.79 19.44 9.61
2R 5.12+ 5.98+ 4.15%
Total nitrogen (g - kg) 1.06 1.82 1.05
e 1.98+ 0.72+ 0.91+
Total phosphorus (g + kg™) 0.66 0.07 0.26
gl 1125+ 9.35% 7.81%
Total potassium (g - kg™) 1.21 1.55 0.59
Rl 165.37+ 183.30+ 154.76x
Alkali-hydrolyzed nitrogen 34.47 49.29 29.80
(mg - ke™")
A 86.37+  1.02x  3.64x
Available phosphorus 77.49 0.80 1.09
(g-kg'")
HAH 556.00= 142.09+  98.70+
Available potassium 190.09 28.68 19.70
(mg - kg™)
5 Calcium 7.49+ 7.52% 7.67+
(g-kg") 1.29 0.65 1.60
£ Magnesium 6.54+ 6.30+ 6.97+
(g-kg") 0.69 0.82 0.56
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RIBEY 92.48% 5 S VTHE PN 119 #% , 7 X AE A
155 Bk, ARG TEM A GEFD 7 % B 22 493.33
e m?, & HE N 793.34 grain - m?, T KR4
K 1033.34 grain - m?( £ 2) ., AREAEHET AN
[F] 4 20 IR R A AP eI R 22 %, fE0~5
em 12 SAEBZ TRV 1939 kK, &ATHEM 55
PR, H KR A AR 124 #k 26312 1188k #E 5~ 10em
+ 2, SAETRL R 905 Bk, & THE 64 Bk, FHIX
YA 31 Bk, 341 1 000 ¥k;10~15 em 2, HELT
SRR T MR 3 U RE M Y - B R R R, 33T
530 ¥k,

grain

R2 FAEEHEEBEITEMTFEZTEREESHBER
Table 2 Density and vertical distribution of soil seed

banks for different vegetation types

TR R

Density of soil seed banks

—AeAs

TR

e =X
Soil depth 2234 S T IUCER
(em) Prunus salicina Phyllostachys Qzlwrcus
‘ Sanhua’ sulphurea g au;a
economic shrub secondaty
forest forest
0~5 12 926.67+ 366.67+ 826.67+
2 929.32 65.59 376.96
5~10 6 033.33+ 426.67+ 206.67+
2 209.17 109.17 50.31
10~ 15 3 533.33+ — —
493.94

2.1.2 M Av ek 3 FAE RIS AY - e 1 12 SL g
Je B, SRR T 33 B 51 JE 55 Hp 1 AR
2 AR A REAR 4 T Ak 20 B, Z2AF A REAR LT 21
T REAS LB 5 Fh HER LI 3 Bl TR RSIE 6 B
TE =22 B & Py R 3L 33 Bl SRJE T 20
P32 J&, PLHFE N G F L (Rubiaceae) | A 7T F
( Caryophyllaceae ) | lf 3¢ % #} ( Oxalidaceae ) | 25 £t
( Asteraceae) . JE B B} ( Lamiaceae) , Fi T i & %%
ZW Y R 2 N 1 AR B B L BE ( Galium
spurium) . B 2% ( Stellaria media ) | B 3% ¥ ( Oxalis
corniculata) Jf1 7 ( Commelina bengalensis) . 5
¥ ( Pseudognaphalium affine) 55
TEAPTHE T & ik 26 B SR T 17
25 @, PP 3B (Asteraceae) | # 1E H B}
( Gesneriaceae ) . K A Bl ( Poaceae ) ., 75 ¥ F}
(Cyperaceae) , i\ B K Z Y Fh 2 R Z4F 4

ZREE N ) B ¥ ( Setaria viridis ) | ¥ %% ( Solanum
nigrum) BF % ( Chrysanthemum indicum) 4%

B XA AR R i & iy Ak 25 Fh SRR T
18 Bk 24 JE, b #H R H | R N BB
( Ophioglossaceae ) | 7+ Bk Ft ( Woodsiaceae ) |, 3& #}
(Moraceae) AR, 8 & 3 2 19 ) A B
Hi BR  ( Sceptridium ternatum ) . = Rk ( Woodsia
ilvensis) NI ( Broussonetia papyrifera) \J¢. 3% AT
¥ ( Oplismenus compositus ) %

2.1.3 S AR B LTNTD H S TS
TN KR A BN T 1.5, R AR
kb ZFerE, 3 PSS B R IERN TR R D K
FI L RHZEL 0.1, ERHZEZ 0.2, L] 3 FRiE B
BB T3 A AR R 2] (K 3)

2.1.4 ARk 3 P LRV RS SR PR Y Sl
T[] ) b 2 R 1 AR RL 1 R B AR AE 0.20 ~
0.34 Z[a] R B BALAHRIVE, Hrp, =422
CEMR S ST HE N RE 5 AR LR R U =, O 0.34;
HUTEH KR A ATHEN, Ry 0.3 F Kk A
M5 = A2 2 ToAR Y IR W A AR AL PR R 2L
ik, H0.2(F4),

22 AEEMEEREM FEWSTERES L18
FEXR

Hy AEPIRE A AR T R A A R A 4 566 B SR
J&T 96 F 38 Ft 91 J&, =MLV LIARAR
8 B B R} ( Commelinaceae ) 4 E B AL FEF, DA 1 4F
AR O 3, B AR D Sk B ( Echinochloa
colona) YA, B | & J¥ ( Digitaria sanguinalis) 5% .
SATHEN DL A i 2 %P 3, A W R A A )
H Mt K ( Loropetalum chinense ) . 21 ¥ LI ik FT
(Alchornea trewioides) KB 45 5 Xk 4wk DA I
FIdERE(Apocynaceae) (RASEL N ALHFL , B HER N
T B R A MR P 42 3 22 ( Chloranthus
spicatus) &M KB K ( Pteris ensiformis) %

MRS AR M & 5 B R LR, =
WA T T W R A T M A A A
VIR, 43000 R 33 FAT 28 Fft, Bh T 2R AL HE 1A Y
A E] S B A A 2 B, 43 ) JE TR ( Erigeron
acris ) FVIRALHE 5 47 D\ Fol 5 P2 1 ) o 50
Z T EAR B A YRR, 4300 Ry 42 FhORD 26 T
e 22 F0 L b AR A b W) B s S A A 6 B
o ) T B (Senecio scandens ) | ¥ % AR W
(Indigofera tinctoria) KW B E | 27 5 ( Selagi-
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Table 3 Species diversity of soil seed banks with different vegetation types (xzs-)
b AR B IR T
BEvE I Aboveground vegetation Seed bank
Community type
H D R E H D R E

SRS b) N
Prunus salicina ‘ Sanhua’
economic forest

S ATHE 1.27£0.09% 0.64+0.03* 3.19+0.322
Phyllostachys sulphurea shrub
B KR AR 1.39+0.11% 0.67+0.04* 3.67+0.39%

Quercus glauca secondary forest

1.82+0.13> 0.41+0.07" 2.06+0.26"

0.62+0.12* 1.39£0.09* 0.65+0.03* 3.22+0.33* 0.96+0.10*

0.82+0.03* 1.12+0.15% 0.64+0.06* 3.37+0.36* 0.80+0.132

0.81+0.04* 0.84+0.16" 0.58+0.07¢ 2.91+0.38* 0.51+0.09"

E: FFIAR RN FRR R ZER B3 (P < 0.05),

Note: Different lowercase letters within the same column indicate significant differences (P < 0.05).

R4 TEEYHERBETEMHFEDFMARBUE  k 2A 6 D HEITR XN M E A Fh oA 5 R

Table 4  Similarity of species composition of seed bank

in different vegetation community types

=t

AT 7 T
RETE ALY lici Phyllostachys — Quercus
Community type anana sulphurea glauca
Sanhua
. shrub secondary
economic .
. forest
forest
SAEBBTE 1 0.34 0.2
Prunus salicina ‘ Sanhua’
economic forest
ST HE 1 0.3
Phyllostachys sulphurea shrub
XK AR 1

Quercus glauca secondary forest

nella uncinata) 5 75 XVK A= MRFP 1 22 W5 & ) Fh 0B
/DT M b AR B R A AN R, 5000 Dl 25 BRI 44
Fofr TERD - P2 F0 M b A B b [ il RS AE A 4
v, o )2 AT B XA A R B ( Setaria
palmifolia) ¥ ¥% A ( Pistacia chinensis) , MK I 3
o i TR L IS TR - SR A Wi R ) R M A
PR BORH A58

23 AEEMRHERBT LIERDHE

231 b E LR X R AFEBEKZN
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2 Axi 2 (32.3%)

R Ak

| Quercus glauca secondary forest
SN HEM
Phyllostachys sulphurea shrub
Xk SN

Prunus salicina ‘Sanhua’ economic forest

Bl Axi 1(35.3%)

OC. AHLi; TN. &% ; TP. &%f; TK. 24 ; Ca. #5; Mg. §; AN. BlffF A ; AP. HALHE; AK. #AH . T,
OC. Organic carbon; TN. Total nitrogen; TP. Total phosphorus; TK. Total potassium; Ca. Calcium; Mg. Magnesium; AN. Alkali-hydrolyzed
nitrogen; AP. Available phosphorus; AK. Available potassium. The same below.
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Fig. 2 Principal component analysis of soil elements
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Fig. 3 CCA ranking of aboveground vegetation and soil nutrients
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Fig. 4 CCA ranking of soil seed bank and soil nutrient
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