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Abstract; Taking 3 plantations of pure forest of Cupressus duclouxiana Hichel, pure forest of Robinia
pseudoacacia Linn. and mixed forest of C. duclouxiana-R. pseudoacacia in karst mountainous region of
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Guizhou Province as the research plots, and unforested land as the control plot, the species composition
diversity characteristics and above-ground biomass of plants of undergrowth shrub and herb layers in each
plot were studied by plant community survey and harvest methods, and the correlation between
undergrowth above-ground biomass and plant diversity was analyzed. The results show that there are 92
species in 84 genera of 49 families of undergrowth plants in 3 plantations and unforested land, in which,
the species of mixed forest of C. duclouxiana-R. pseudoacacia is the most abundant. There are some
differences of dominant species of shrub and herb layer of 3 plantations and unforested land, but llex
crenata Thunb. and Rosa cymosa Tratt. are the common dominant species in shrub layer of 3 plantations,
meanwhile R. cymose is also one of the dominant species in unforested land; while Carex breviculmis R.
Br. is the common dominant species of herb layer of 3 plantations. The Margalef richness index, Simpson
dominance index and Shannon-Wiener diversity index of shrub and herb layers of 3 plantations are higher
than those of unforested land, and those of mixed forest of C. duclouxiana-R. pseudoacacia are the highest
in general, and are significantly ( P<0.05) different from unforested land; but there is no significant
difference in Pielou evenness index of shrub and herb layers among 4 test plots in general. The above-
ground biomass of shrub layer of 3 plantations is higher than that of herb layer, accounting for 55.58% -
68.04% of the total above-ground biomass; while the above-ground biomass of shrub layer of unforested
land is lower than that of herb layer, only accounting for 26.81% of the total above-ground biomass. The
above-ground biomass of shrub layer, above-ground biomass of herb layer and total above-ground biomass
of mixed forest of C. duclouxiana-R. pseudoacacia are significantly higher than those of unforested land.
The above-ground biomasses of shrub and herb layers and total above-ground biomasses of 3 plantations
and unforested land only have significant or extremely significant (P <0.01) correlation with a few
diversity indexes, but there is no obvious regularity. The comprehensive analysis result shows that the
species composition, diversity characteristics and above-ground biomass of undergrowth plants in
plantation are better than those in unforested land to different extents, and there are some differences in
relationship between undergrowth above-ground biomass and plant diversity, which is mainly caused by
difference in environmental heterogeneity and complexity of biological characteristics; in general, the
construction of mixed forest of C. duclouxiana-R. pseudoacacia is beneficial to the elevation of diversity
and above-ground biomass of undergrowth plants, therefore, it is suggested that planting pattern of
coniferous and broad-leaved mixed forest can be used in the restoration of artificial vegetation in karst
degraded mountainous region.

Key words; karst mountainous region; plantation; undergrowth plant; diversity index; above-ground
biomass; correlation analysis
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Table 1 Basic situation of different plantations and unforested land in karst mountainous region of Guizhou Province!!

B Yejgs(°)  W/m PR/ em SFEI R /m
Type of plot Slope Altitude ~ Average DBH  Average plant height
FAEMILEM Pure forest of Cupressus duclouxiana 15-18 1410 8.13 8.1

HIRR ALK Pure forest of Robinia pseudoacacia 10-15 1470 4.77 4.2

T - IR IR SR Mixed forest of Cupressus duclouxiana-Robinia pseudoacacia 12-15 1480 9.31 7.6

F1E M Unforested land ( CK)

12-15 1480 — —

YU DBH: Jf§4% Diameter at breast height; —: JC#E No datum.
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Wiener ZHEMEFE 0 (H) F Pielou B EEFEE(J) 47
BT 25 i R 2 RN AR 2 I A ) 22 A M 5 S R Sk
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(Poaceae) T B2, 730G 5 1 3 i, 23 1) o B AC
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FIRRAEARAR T G H ) 28 B} 42 8 45 Fh, Hir,
HARZHE TR 128 14 F, USSR MBI RL, A
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RIS R 2 A 3 R, AR SR 30.0% ;
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B2 430 9 F15 Bl 435 G ROAR R SRR 19.6%
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A Z R 75.0% s AR Z A 8 BL9 & 9 Fh,
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Table 2  Species composition of shrub and herb layers of different plantations and unforested land in karst mountainous region of
Guizhou Province
WEAR)Z  Shrub layer EARJZ  Herb layer Bt Total
FRBIRALD gy T i B A% i B K i
Type of plot Family Genus Species Family Genus Species Family Genus Species
number number number number number number number number number
CD 11 14 15 21 28 29 28 42 44
RP 7 12 14 23 32 37 28 42 45
CR 8 10 10 24 43 46 30 53 56
CK 2 4 4 8 9 9 10 13 13

D eD. T/ Pure forest of Cupressus duclouxiana Hichel; RP HIML 4l AR Pure forest of Robinia pseudoacacia Linn.; CR: T - IR A AR
Mixed forest of Cupressus duclouxiana-Robinia pseudoacacia; CK: A3t R Unforested land.

212 EREAZERENG T EAE  SMNEE I
LA [T TR oA 1 A i ) 98 A J2 e A 2
PR E A WL 3, G5 R BRI LT (llex
crenata Thunb. ) /NS 4 2 B AA 2lR | fi A8 40k

A - RIBLIR S 3 B N TARBEA Z AT AL
P (KT 10% ) , FL/INSR 5 4t 2 o 3 bk b 11
DRIl 1 T 2R B RE IR 3 Fb AR REAR 234 4R
Rl
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TET AL D EARZE FEREA 9 Fl FA
JRFEMEA 9 Fh, Hrbh JEARRECEFA K4
H 7S H & (Serissa japonica (Thunb.) Thunb.) /N
X NI N = W T L R S O AN 5

( Cyclosorus interruptus

( Willd.) H.

Ito ), #%

( Cymbopogon goeringii (Steud.) A. Camus) i FlHs
B-¥E( Hypericum japonicum Thunb. ex Murray) .
TERIBRAAR T HEAR 2 FEERAA 7 Fh, FEAR
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Table 3 Main species in shrub and herb layers of different plantations and unforested land in karst mountainous region of Guizhou Province

AR T TR T/ %"

#} Family T2 Species Importance value of main species in each plot"
CDh RP CR CK
H#EAJZ Shrub layer
FERF] Rosaceae INRFERS Rosa cymosa 11.55 18.20 11.39 30.09
K Pyracantha fortuneana 8.61 25.80 5.06 17.24
HM&F Rubus innominatus 22.31 8.22
F4F Rubus parvifolius 8.45
L5 8} Aquifoliaceae W5 llex crenata 18.02 11.45 21.20
275 llex chinensis 4.95
Bl Fabaceae PR F Cotoneaster horizontalis 8.83 14.26 8.83 10.77
257 %} Rutaceae K Indigofera tinctoria 10.37 7.51 6.12 16.90
FZ=Rl Rhamnaceae W Zanthoxylum bungeanum 5.02 17.90
JBEE R Clusiaceae PHFIE Sageretia thea 12.96 14.50
2k Bignoniaceae 4228k Hypericum monogynum 7.63 7.21
BT Lespedeza bicolor
PEER} Rubiaceae 7N A E Serissa japonica 16.91
B2 Herb layer
PR} Cyperaceae T Carex breviculmis 14.91 32.30 11.94
ARAF} Poaceae &% Cymbopogon goeringii 12.11
12 Imperata cylindrica 9.42
G R 5 Setaria pumila 10.99
JLEL Arthraxon hispidus 12.99 7.66
. Echinochloa crus-galli 8.45
4 B RE Thelypteridaceae EEVR Cyclosorus interruptus 12.46
Z Bl Moraceae HR Ficus tikoua 11.63 9.87 22.21
K% #l Euphorbiaceae T4 Leptochloa chinensis 7.48 6.40 21.54
HER Violaceae H3E Viola verecumda 6.57 7.30
R Bl Adiantaceae BRERIR Adiantum capillus-veneris 6.30
WAEAEF Primulaceae JL T Lysimachia christinae 20.43 9.48
A FEEL Apiaceae I Centella asiatica 14.27 6.53
KEAZZ Hydrocotyle sibthorpioides 10.92
T HA Ligusticum jeholense 9.16
iRl Rosaceae W% Duchesnea indica 8.42
i YL Rubus coreanus 7.70
fif: 3% HF} Oxalidaceae RS B Oxalis corniculata 6.13
S KB} Crassulaceae 215K Rhodiola rosea 5.64
TEFLE Sedum sarmentosum 9.05
E Bl Fabaceae HiX8 )L Caragana sinica 23.76
3%} Asteraceae 323K Sonchus arvensis 7.26
B JLZE Cirsium arvense var. integrifolium 5.03
JEIERL Lamiaceae 42 Origanum vulgare 5.94
IR Nostocaceae ML Hypericum japonicum 11.10

DCD; T&EMSEM Pure forest of Cupressus duclouxiana Hichel; RP; FIBEZIAK Pure forest of Robinia pseudoacacia Linn.; CR: T 7 H - HI#E IR A2 bk
Mixed forest of Cupressus duclouxiana-Robinia pseudoacacia; CK; Fi&HHs Unforested land.
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FEFEA 8 T, Horh EARZ IR S
% ( Rubus innominatus S. Moore ) . /N335 1% S 4% 4]
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A5, O e &2 1 EAE A TE 20% LA |, B
BEHEMNS AARBMAMA T 2T o E
( Lysimachia christinae Hance ) . B1 &5 B [ Centella
asiatica (Linn.) Urban) 4 {4 1) B ¥ ( Setaria pumila
(Poiret) Roemer et Schultes ) 1K & 3£ ( Hydrocotyle
sibthorpioides Lam.) , H 75 % 5% &1 Hlid % 55 04 5 22 E
HTE 20% LA L BA RS

TET A - HIBIR SS Ak b, BER R T E R AT
9 B, A FER AT 9 Fp, Horh VEARZRHAFD
HE M2 M Zanthoxylum bungeanum Maxim. ) |
PR AN R, B A 1Y EE AE 20% LA
b B BENS EARZNA A LT LR AL

FEARTEMA Y HEAR 2 FEF A 5 Fl FEA)Z
FHEFEA 9 B, HEARZOLIHFNA /NG KB
ARWEFNPAgAf -, H/NRE 3500 8 2 EAE 30% UL |,
ELA o XA 3 A2 A 5 R A 87 3G L [ Caragana
sinica (Buc’ hoz) Rehd.) M MT 41, EEHILE

20% LA | A B
213 BARERERZGHY SR SOMNE VL
R LY A [R] N TTRRORI oA 325 bt 8 A 2 R e A 2 ) A
W ZREPE T IR 4, S50 IR HEARJZ Y Margalef
F & B E(R) . Simpson L ¥ E % (D) A
Shannon—-Wiener ZFEVEFEE(H) Y/NTF AR | i
KRIZH Pielou ¥5] BEFEEL( ) WIR T HAJE

B RS Rt S I N e 7 S i i T B
MRIRASHR 3 Tl N TARBEARZ ) R D 1 HAER 5 TR
ML, H 35 LT A - R S MOE AR 2 e e, T
EN DR EAR )R Fy s, HOE R R . T3
- HIRRTR S MIEAR)Z Y R D N H {83 (P<0.05)
1o AT M T T AR AR AR )Z X3 MR R S
AR IEMHLTC i 2 25 5 FIRR SEARHEAR)Z ) R A H (H
WE R T ARG, 0 D (5 R & AT B 2
533 MO TMEEARIZI J 185 AR E M 0 I 2 2%
S o W R — SRR TR S PR AR A 2 PR R K 2 T
T F= & B2 M Z FEE AT Y TR & A, M 7540
SEARHE AR JZ HURE ) 6 B A Z AR K P 5 R 3 A
225N

x4 MEABHTHLRARATRIREWRBERZIERZHEY ST (XSD)

Table 4 Analysis on plant diversity in shrub and herb layers of different plantations and unforested land in karst mountainous region of Guizhou

Province (X+SD)

. THEARZ Y Z R CVNAYL/EZ T e
R 2T Plant diversity index in shrub 1ayer2) Plant diversity index in herb ]ayerZ)
Type of plot!
R D H R D H J

CD 1.37+0.43ab  0.68+0.07b 1.37+0.21b 0.85+0.04a 2.35£0.46b  0.76+0.07bc  1.80+0.42ab 0.72+0.07b
RP 1.56+0.43a 0.69+0.06b 1.52+0.32a 0.87+0.06a 2.01£0.31b  0.80+0.07b 1.98+0.34a 0.78+0.06ab
CR 1.56+0.21a 0.79+0.02a 1.60+0.12a 0.87+0.04a 2.96+£0.47a  0.86+0.05a 2.25+0.25a 0.80+0.07a
CK 1.04+0.07b 0.64+0.07b 1.12+0.17b 0.88+0.08a 1.27£0.17¢  0.72+0.01¢ 1.48+0.32b 0.72+0.02b

DD, T&HAMLiK Pure forest of Cupressus duclouxiana Hichel; RP HIML 4l AR Pure forest of Robinia pseudoacacia Linn.; CR: TFHI - RIPR TR AZ AR
Mixed forest of Cupressus duclouxiana-Robinia pseudoacacia; CK: A1 AR Unforested land.

2>R; Margalef ESNCYi T Margalef richness index; D: Simpson A B3 38 % Simpson dominance index; H: Shannon—Wiener Z T %0 Shannon-
Wiener diversity index; J: Pielou 5] SRR Pielou uniformity index. IEJEJFPI[EJE"J/J\%?;,'%%g%jﬁ%( P<0.05) Different lowercases in the

same column indicate the significant ( P<0.05) difference.

H1% 4 38 0] UL . TSR R AMRAN T 540 -
RIBLIRAZAR 3 BN TARRAZ 9 R D FH ALY T
AR, H 3 DL A — R R R S AR R A SR O A
i, TR - RRRIR SRR 2E AR A JZ A (A
T A ARHL AT A AEAR A Z /Y 5 AR
HOAHIE o PR R s A TR S AR R A
LIMRFAIZE R D FH H Y0250 TR AL ; T
TSR AR 9 R (E 2 25 0 ToRE Ak, (HIL D

I H B AR HIC 35 22 5 T A - RIRR IR S AR
FARJRI J A R TR M, iR AN+ 7
FALIAREAZ 1 J 85 RS R T 23 22 5 . RIAR
AU T ALK R B R D H I J {HJC 8 35 22
S AHRRR AR AN T B A 2EAR R R A D (WK T
TAEM - SSAR 2 W] 7 A — B TR S A ol
BRATMR AR 2 AL ) 2 6 5 A 2R3 i TR I K
b, T A AR AR A Z A R R AR K
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By, AR SYNAEWEITRR L 3 Fh N RO A 2 R R A LA A W R A SR 23
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JERIREARJZ M FA AR R S, SR ER. TH
L8 EL Y7 NN 72 O it R B R N T NS 7 X
TR )2 b LA i 24 8 T RS2 | AR i AR i AR
JEHL AR AR WR T R, Hidr 3 Fl N TR
AKRZHb L5 A W & 7 5 8 AR 114 55.58% ~
68.04% , 1M A< 1 AR M E A J2 M 1 358 A 9 1A b [
BB WY 26.81% , % 13 i A T AR g I 42
ETEA)Z A

FH R 5 AT 0L . T A2k AR alp R 145 A -l
RRIRASHR 3 Tt N AR B 38 AR 2 b, 1 35 A6 Wy 1 L, |-
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Table 5 Above-ground biomass of shrub and herb layers of different plantations and unforested land in karst mountainous region of Guizhou

Province (X+SD)

Mo AR (g - m™2) et/ %>
RE 2 ) Above-ground biomass" Proportion?)
Type of plot WA A =378 HEAJZ R

Shrub layer Herb layer Total Shrub layer Herb layer

T-FHAALISR Pure forest of Cupressus duclouxiana 162.66+38.80b 76.40+15.87b 239.06+30.50b 68.04 31.96
FIRR ALK Pure forest of Robinia pseudoacacia 142.75+61.04b 99.78+6.36b 242.53+61.46b 58.86 41.14
T A A - TR S AR Mixed forest of 231.64£67.27a 185.146.03a 416.78:+67.60a 55.58 44.42
Cupressus duclouxiana-Robinia pseudoacacia
A& PiHb Unforested land (CK) 37.70+15.10c 102.90+13.10b 140.60+25.77¢ 26.81 73.19

D[] 5 o R[] /NG b R 22 53 3% (P<0.05) Different lowercases in the same column indicate the significant difference ( P<0.05).
2 WA Z SR B A o R A A 4 (9 FL 5] Proportion of above-ground biomass of shrub layer or herb layer in total above-ground

biomass.
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TR Wy S 2R B AR O SR LR 7,

FH 3R 6 AT UL . T A AR slbR AR SR 75—l
FRIRAE AR 3 Flr N TMRTE A )2 R RLAS 22 %) b L 3R A= 9
DY R S/ R s e 2 E A R Rk e W)
EAR N AT A SRR o 38 A 5 HER 2
Simpson PLFEFGE( D) 2 8.3 (P<0.05) 1EAH K ; H]
MRAEARA A Z 1 EIAE i SHEARIZ M D HE Y
G, FEARZ MR AE Yy i L S B i
FARJZ A Margalef & FEFEEU(R) 70 A% .3 (P<
0.01) 15k 2 TEAH G ; 175 A0 — R TR S MR A T8 A 2
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F6 HNEHHFLMARATHEBMKERDEREMERENi FBEYESEY SHEERHNHAXRY
Table 6 Correlation coefficient between above-ground biomass and plant diversity index of shrub and herb layers of different plantations and
unforested land in karst mountainous region of Guizhou Province

I MRS ERD SR AR R AR OC R 5RO E R 2R U A AH D R D
Biomass Correlation coefficient with plant diversity index of shrub layer?) Correlation coefficient with plant diversity index of herb layer?
index"” R D H J R D H J

TFFHA4LEAK Pure forest of Cupressus duclouxiana
Bs 0.855 0.871 0.757 0.419 0.084 -0.018 0.046 -0.353
Bh -0.563 -0.357 -0.173 0.205 -0.253 0.055 0.000 0.557
Bt 0.795 0.922: 0.873 0.427 -0.024 0.006 0.058 -0.160
FIRE ALK Pure forest of Robinia pseudoacacia
Bs 0.239 -0.204 -0.009 -0.036 0.960 0.766 0.761 0.511
Bh -0.654 -0.906 -0.876 -0.825 -0.151 -0.583 -0.460 -0.725
Bt 0.170 -0.297 -0.100 -0.121 0.937* 0.700 0.708 0.432
T - R IR A AR Mixed forest of Cupressus duclouxiana-Robinia pseudoacacia
Bs 0.081 0.840 0.644 —-0.953 -0.438 -0.649 -0.721 -0.599
Bh -0.958 0.413 0.753 -0.185 0.467 -0.202 -0.247 -0.309
Bt -0.005 0.861 0.726 -0.933 -0.395 -0.647 -0.722 -0.616
H1E M Unforested land ( CK)
Bs 0.879* 0.949 0.911=* 0.718 0.280 -0.329 0.522 0.699
Bh 0.686 0.802 0.647 0.295 0.429 -0.343 0.987 5% 0.764
Bt 0.883* 0.983 0.882* 0.586 0.388 -0.374 0.818 0.813

D Bs: HEARZAYH Ay Above-ground biomass of shrub layer; Bh. AR E M R AR Above-ground biomass of herb layer; Bt Hb B
A E Total above-ground biomass.

DR, Margalef FE TR Margalef richness index; D: Simpson A 33 38 %L Simpson dominance index; H: Shannon—Wiener Z R %0 Shannon-
Wiener diversity index; J: Pielou Y5 BEFE AT Pielou uniformity index. * ; P<0.05; #** . P<0.01.

F7 RMNEHTH LA TIHRERENERZHME FBENESEY S HEERNEXRE
Table 7 Correlation coefficient between above-ground biomass and plant diversity index of shrub and herb layers of plantations in karst
mountainous region of Guizhou Province

HE MR AR Z ALY AR R R A D R A 55 A ALY 2 R AR (AR DG R B

2) Correlation coefficient with plant diversity index of herb layer?

Correlation coefficient with plant diversity index of shrub layer

Biomass

index" R D H J R D H J
Bs 0.585 %3 0.595* 0.358 -0.157 0.756%% 0.316 0.299 0.070
Bh 0.157 0.628 0.332 0.057 0.523 0.484 0.467 0.441
Bt 0.505: 0.698 0.397 -0.075 0.776 % 0.445 0.425 0.262

D Bs. JEARZ MM 1Y) Above-ground biomass of shrub layer; Bh: 721t 1 #52E ¥t Above-ground biomass of herb layer; Bt: -5,
H: Wy Total above-ground biomass.

2 R Margalef =5 FE 8 8 Margalef richness index; D Simpson f #\ ?bﬁ Simpson dominance index; H: Shannon—Wiener Z £ E$5 41 Shannon-
Wiener diversity index; J: Pielou YJ5] B84 Plelou uniformity index. * ; P<0.05; #:; P<0.01.
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