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Abstract : [ Objective ] To investigate the community biomass and understory plant species diversity in four different
restoration models in karst region of Southwest Guangxi in order to accumulate information for biodiversity conserva-
tion and the restoration of ecological function in the region. [ Method ] Four different restoration models were select-
ed as the research object, and the understory plant species diversity were studied by samples, the ground and under-
ground biomass of shrub layer and herb layer was studied by the harvest method; the arbor layer biomass were stud-

ied by using allometic models and the ratio of root and stem recommended by TPCC. [ Result]85 species belonging
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to 81 genera of 47 families were recorded, among of which, 50 species belonging to 46 genera of 25 families were
shrubs and 35 species belonging to 35 genera of 22 families were herbs. The biomass of different vegetation restora-
tion models showed that the highest was the natural restoration forests (166.66 t - hm ~*) followed by Zenia insignis
forest (48.61 t - hm*) , Dendrocalamus minor forest (36.54 t + hm™>) , and the lowest was the shrub grassland
(0.96 t

models, the highest richness was the shrub grassland (16 species), and then the Zenia insignis forest (15 spe-

- hm*). [ Conclusion ] The richness of shrub species showed no significant difference among different

cies) , the lowest was the natural restoration forests (12 species). The highest in herb was the Zenia insignis forest
(12 species) , then the shrub grassland (10 species), and the lowest was the natural restoration forests (4 spe-
cies). In the tree layer, the biomass of different components of the natural restoration forest was significant different
with Zenia insignis and Dendrocalamus minor forests (P <0.05). The aboveground biomass in the shrub-grassland
was significant different with that of the others (P <0.05). The litter biomass was not significant (P <0.05). The
biomass of herb layer was higher than that of the shrub layer in the Zenia insignis and Dendrocalamus minor forests;

but in natural restoration forest and shrub-grassland, it showed the opposite. The precaution management for four

different restoration models in the karst area of Southwest Guangxi is put forward based on this result.

Keywords : biomass ; plant diversity; karst area; vegetation restoration model
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Table 1 Sample information
. - W %73
KL S PR AL o .
Gradient altitude
Sample No. Recovery mode spect
/(°) /m
IEEZUPIN
1 21+2 %R 340 +4
R The Dendrocalamus minor forest * A *
R2 {T-5Hk The Zenia insignis forest 18 + AKE 41510
R3 VEELYY The shrub grassland 20 + e 440 =7
Ra The natural restoration forests 1622 M 5152
e RPN « ARk 2E
Note: data in the table as mean * standard deviation.
2.2 YRsHEG
YIFh Z2 A 1 48 Fn >k P b % )2 S| Shannon-
wiener $5 4§, Simpson #8544 . J, Y951 FEFR A, HEAA T

ST L SCHR [25 ~26 ] 5 H2AE (IV) 2R AR Kk
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AT AR T A 85 F, SJm T 46 B}, 81
J& o HEARKEY) 25 B, 46 JF, 50 Fi; BAAEY) 21
B35 8,35 Bl MHEMLEEREM Y b AR
( Psidium guajava Linn. ) | 21 35 111 BR #T ( Alchornea
trewioides (Benth. ) Muell. Arg. ) . JZfH A ZE T (Lit-
sea glutinosa (Lour. ) C. B. Rob. ) . JKT3¢ FB ( Ci-
padessa cinerascens ( Pellegr. ) Hand. -Mazz. ) | #4) Jilt
( Cudrania cochinchinensis (Lour. ) Kudo et Masam. )
SEL R 5 WA )2 A ) 32 B K BE L (Apluda mu-
tica Linn. ) | H 5 T% ( Miscanthus floridulus ( Lab. )
Warb. ex Schum. et Laut. ) 5§ ( Nephrolepis auricu-
lata (L. ) Trimen) | 3 ¥ ( Artemisia argyi Levl. et
Van. ) S
3.1.1 EREMM AR E F£2 FWH . RREE
RIZYIFI S B (S) 122 5 W3, B de sy
(S=16) ALEMAIRZ (S =15) , A IR R e
(S = 12) ; Shannon-wiener $§%¥ , Simpson 5% ./,
B 5] EAREE A i 224 bK > BEREHE > AT Ebk > B AR
PRI FEFIEE A RIS FRAY Shannon-wiener 4
£y Simpson FEEW 22 57 B (P <0.05) ; HIA KK
R5 R 22 AT bR HE B AT SRR B T, 350 B AR 4L
ZHRE(P<0.05),
3.1.2 FEREHMM S AR 3£2 X AR
SR A JZ Y Fh F 5 B (S) AR AR e (S =
12) ERESRIRZ (S =10) , HRIKSZIRAY Fe AR (S
=4) , Hrp AETAYS BRI ARG 22 5 .75 s Shan-
non-wiener $§ 4% . Simpson F§ £ AR YL > [T TAR
> BARIRIEAR > 227K, S5 FEAREON A SR IK
BB > HERLYE > AR MR > M2k, AR E FX
At Shannon-wiener 5 %% . Simpson §%%.J,, ¥ &) F 18
BERAEF(P>0.05),
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Table 2 Diversity of different recovery mode of secondary forest plant
By FEH S Wk EERE(S) Shannon-wiener $5%§ Simpson $5%} Jo SR H
Type Sample No. Species richness Shannon-wiener index Simpson index J,, evenness index
HERZE R1 14 +4 2.3733+0.189 7 ab 0.892 0+0.143 3 ab 0.899 3 £0.009 8 bed
Shrub layer R2 15 £3 2.136 3+ 0.184 3 ab 0.8431+0.078 3 ab 0.788 9 £0.032 0 bed
R3 16 £1 2.2814£0.060 2 a 0.878 0 £0.006 4 a 0.822 8 £0.005 2 bed
R4 12 £3 1.3792+0.199 1 b 0.6524+£0.0639 b 0.5550+ 0.0148 a
FARZE R1 7+2 ab 0.9241£0.186 5 0.416 5 £0.062 2 0.474 9 £0.022 2
Herb layer R2 122 a 1.457 1 £0.191 9 0.648 9 £0.026 7 0.586 4 £0.004 7
R3 10 £1 ab 1.540 6 £0.188 6 0.733 5 +£0.064 7 0.669 1 £0.039 3
R4 4+2b 0.9817 £0.161 6 0.546 7 £0. 168 4 0.708 2 £0.030 9

T R PR P = bR, N Rl WP FRER 2R AR B3 (P >0.05) , FIFIAR R TR 2R 22 57 B3 (P <0.05) , T I,

Note : data in the table as mean + standard deviation, the same below. The same letters within the same column mean no significant difference (P >

0.05), and the different letters within the same column mean significant difference( P >0.05) , the same below.
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Table 3 Species important values of different succession stage of secondary forest plant

) WA Shrub ELA Herb
e T T
Sample T4 . T4 .
No Species important Species important
' Ppeeies values/ % peeies values/ %

Rl FHAWE Psidium guajava Linn. 48.70 £2.85 JKFERL Apluda mutica L. 178.90 +9. 82
KRB Cipadessa cinerascens (Pellegr. ) Hand. -Mazz.  44.58 +1.21 2§/ Neyraudia reynaudiana (Kunth) Keng ex Hitchec 36.60 +2.70
JEWIARZET Litsea glutinosa (Lour. ) C. B. Rob. 38.07 +2.38 {&#:EY Barleria cristata L. 28.64 £1.63
2175 ILBRAT Alchornea trewioides (Benth. ) Muell. Arg.  38.07 £1.57 KAHL¥E Eupatorium odoratum L. 23.89 £2.33
NN R ER Phyllanthus reticulatus Poir. 25.40 £3.11 4RWARUEFR Pteris vittata L. 11.94 £1.18

R2 A5 ILFRFT Alchornea trewioides (Benth. ) Muell. Arg.  67.46 £3.12 5 3RZE Cyrtococcum patens (L. ) A. Camus 122.06 £2.37
MR Boehmeria nivea (L. ) Gaudich. 41.54 £2.30 |k Nephrolepis auriculata (L. ) Trimen 52.84 £3.25
Mg Toona sinensis (A. Juss. ) Roem. 41.27 £4.24 W EE Artemisia argyi Levl. et Van. 44.76 £2.10
KRB Cipadessa cinerascens (Pellegr. ) Hand. -Mazz.  40.69 +2.28 /NgjA< Torilis japonica (Houtt. ) DC. 17.65 £1.54

' Praxelis cle idea ( Griseb. ) R. M. King et H.
FAER Mimosa sepiaria Benth. 21.36 +1.81 E‘?ﬁ razelis clematidea ( Griseb. ) e 16,27 +1.28

ob.

) 5T Miscanth idulus (Lab. ) Warb. ex Schum.

R3  ZI51LBRFT Alchornea trewioides (Benth. ) Muell. Arg.  50.08 +4.47 jlir‘f iscanthus floridulus (Lab.') Warb. ex Schum., o 2o s o5
et Laut.

Fef1#8 Psidium guajava Linn. 46.34 £2.90 JKEERL Apluda mutica L. 61.16 £6.29
WA ARZET Litsea glutinosa (Lour. ) C. B. Rob. 39.70 +3.75 H3 Imperata cylindrica (L. ) Beauv. 38.91 £2.63
254K Delavaya toxocarpa Franch. 31.60 +2.29 4x#21i Pogonatherum crinitum ( Thunb. ) Kunth 14.84 £1.40
JR AT Grewia biloba G. Don 29.54 +2.66 BEHF Saccharum arundinaceum Retz. 8.95+1.32

R4 KB M Cipadessa cinerascens (Pellegr. ) and. -Mazz. 106.61 £7.27 "Bk Nephrolepis auriculata (L. ) Trimen 175.79 £5.86
2175 ILBRAT Alchornea trewioides ( Benth. ) Muell. Arg.  84.62 +£3.67 SHZR Cyrtococcum patens (L. ) A. Camus 50.93 16
4PET Rosa laevigata Michx. 23.85 +1.94 i Artemisia argyi Levl. et Van. 36.72 £1.93

TS M th idulus (Lab. ) Warb. ex Schum.
WAHE Sageretia thea (Osbeck) Johnst. 18.46 £2.08 ’t'lj f iscanthus floridulus (Lab. ) Warb. ex Schum. 30 o | oo
et Laut.
M # Breynia fruticosa (Linn. ) Hook. f. 18.33 +1.86
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[FZH 53 A )i S AT AR o 22T ARTR) 25 55 0 2 (P <
0.05) ; HEBLIE PER R MY E A 5 22 4ThK
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BEAEY R EZF AR E(P>0.05), M2
M AL TR AP RN A ZE > REAR)Z s HEF
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Table 4 Community biomass of different vegetation restoration model
N K 5 455 Restoration model
JZIK Hierarchy 24y Component R R P ”

T ARJZ Tree layer T Trunk /(t » hm %) 17.42£1.05a 31.19%x1.19 a - 112.34+1.70 b
##E Branches /(t + hm2) 2.84+0.64 a 9.10+1.44 a - 24.65£1.04 b
W Leaves /(t » hm~2) 7.70 +£1.83 a 0.18+0.03 b - 4.40 £0.21 ¢
i I~ Overgruand/(t - hm ~2) 27.96 £2.73 a 40.46 +1.46 a - 141.40 +1.93 b
IﬂTUndel‘ground/(t-hm'z) 7.85+1.10 a 7.31 £1.60 a - 23.58+1.55b
M4y Stand /(t - hm~2) 35.81+3.79 a 47.77+4.02 a - 164.98 +6.47 b

HEAJZ Shrub layer Hi1 I Overgruand/ (t - hm ~2) 0.10 £0.01 bed 0.12£0.08 bed  0.35+0.04 a  1.01 20.02 bed
#iF Underground /(t - hm ~2) 0.09 £0.01 0.14 +0.02 0.33 +0.02 0.10 £0.01
7N Subtotal /(t + hm~2) 0.19 £0.01 0.26 +0.03 0.68 +0.02 1.11 £0.04

HAJZ Herb layer Hii | Overgruand/(t - hm ~?) 0.17 £0.05 bed 0.23 £0.07 bed 0.07 £0.02 a  0.22 £0.04 bed
i~ Underground /(t - hm~?) 0.16 £0.02 0.25 +0.03 0.08 +0.01 0.20 £0.02
7Nt Subtotal /(t + hm ~2) 0.33 £0.05 0.48 +0.02 0.15 +0.03 0.42 £0.05

P& Z Litter layer Y Litter/ (t - hm~2) 0.21 =0.01 0.10 +0.03 0.13 +0.01 0.16 +0.03

Wtk Total biomass /(t - hm™2) 36.54 £3.91 48.61 +4.10 0.96 +0.04 166. 66 +6. 60

R R TR ERZRARE (P >0.05) , ARTFHERERBE(P<0.05),

Note: same letters of the same lines indicates no significant difference( P >0.05) , different letters mean significant difference( P >0.05).
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