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3 fhEE A TR T HES) 2+ R
TIEYIR M R

e, KefE, B I
(BB RERF RFERFZTERFR, ) &K T M 510642)

AR (HE I ARE B LT = BRI 3 MO N Y 2 AR AN S B BB AT BT 70, AR AR S A i
MR P EHIREE K. [TIEIERZE R Tutcheria championii kK (RiFK P1 FEHh), &2 K
Cunninghamia lanceolata. KZHE Mytilaria laosensi JMALHE Elaeocarpus apiculatus. ‘K J1k# Michelia macclurel. #A
% Liquidambar formosana~ %5 258F Alstonia scholarisv %5 E WA VRIS (TBIFR P2 AEHL), DL ECOK B HE 04
Castanopsis hystrix- ¥ Erythrophleum fordii 559 F (1] i@ M RAS AR (FTFR P3 ) 8 2 51 S % AR 2 B P R
BRI 25 ARBU T B BE 18 ] 2 Rtk S 35 2] FE S5 4R AR 70 T AN [RI WK 70 SR TR (RO AR S AL B 0 e 22 R
FEAANFEHL T AT 100 em® 3R TRAR 0~20 em b2 #4F, M5E IS /KE, BHER R IV, (4R ] %0
JEAJZ ) Shannon-Wiener 541 Simpson 45 F EME/D THA )R, (EZREARJZ 5 5 FEFR UV BME K T HEA
JZs B EAR R AERCRIE THEAR; P1FE U BEAR S AR R0 SE, B 2 1 P2, P3 Kb, 3 Ak v,
P1FEM A 3 B K, P2 REHL A 3R E s HREALBREE . AR SRR, BEROKE., BE LR, FREL
B PE B S ALBRZ AR AR R P2 #Eh>P3 FEHI>P AR (4598 DRSS MR AR REVE S A A Al bk 5 2 LS 4 398 o A )
R RCR LT

KRR N bR 3RV AR R 2 R 2R A S S AR
PB4 %5 $792.39 SCEFRIRAS: A XEHES: 1001-411X(2018)04-0087-06

Undergrowth plant diversity and soil physical properties in three
reformed plantations

FANG Yiran, CAI Jinhuan, XUE Li
(College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To investigate the undergrowth diversity and soil physical properties in three
plantations at Yunyong forest farm in Foshan, Guangdong Province and provide a theoretical basis for
ecological forest cultivation and management. [Method] Tutcheria championii was planted in a pure broad-
leaved plantation (P1 plot); Cunninghamia lanceolata, Mytilaria laosensis, Elaecocarpus apiculatus, Michelia
macclurei, Liquidambar formosana and Alstonia scholarisv were planted in a mixed conifer-broad leaf
plantation (P2 plot); M. laosensis, Castanopsis hystri and Erythrophleum fordii were planted in a mixed broad-
leaved plantation (P3 plot). Species diversity, coverage, number of total plants and average height of shrub-herb

layer under canopy of above plots were investigated. Diversity and evenness indexes were used to study

i EHHEA:2017-10-18 PR B & BFE]):2018-06-12
4R B % Hbiik: http://kns.cnki.net/kems/detail/44.1110.S.20180611.1417.014.html

TEB B 7164 (1993—), %, MEH R 4, Email: 534477625@qq.com; BAE4EH: # % (1958—), B, #4%, ¥+, E-mail:
forxue@scau.edu.cn

EEUE: ) AAWLTHHRE “hysudm R § LA iH L (SR 2015-159 %)
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undergrowth species diversity of these plantations. The 100 cm’ cutting ring was used to collect soil samples

from the 0-20 cm soil layer at three plots, respectively, and soil physical properties such as water content and

bulk density were determined. [Result] The mean values of Shannon-Wiener diversity index and Simpson

diversity index of shrub species were lower than herb species while the mean values of evenness indexes of

shrub species were larger than herb species in the three plots. The growth status of herb species were superior to

shrub species in the three plots. The species number and quantity of the undergrowth of P1 plot were more than

those of P2 and P3 plots. The soil bulk density of P1 plot was the highest among the three plots while that of P2

plot was the lowest. The values of total soil porosity, natural moisture content, capillary moisture capacity,

capillary porosity, non-capillary porosity and aeration porosity of the three plots were all in the order of P2 plot >

P3 plot > P1 plot. [Conclusion] The community structure and soil quality of mixed plantations are better than

those of pure plantation.

Key words: plantation; undergrowth diversity; soil physical property; diversity index; evenness index

ARMAE L R 3 R KE SCER THEY 2
FEVESE 7 i R AEHE B RIERY . LI R
FE AR R g1, FL ) PR 5 A S i ) B 45
K\ F2 0 AR K VB IERE 7, X pR i 1 38 Joig & 9
MBAEEZ X K TFEMEAFTHRESRARE
BLEER, FWPh 22 M2 S WA P B v 2 ORI S E
PR E AR AR, 5 52 S HL AR NIRRT AN AR A A
MEERERMZmY . B TR TTEYEASR -
B, FEKCHE 4 DL AR AR R G G AR Y,
DRI LG 0F P 3 90 R I 7, A R T X0 BR AR R G 1 438
IR AEY) 2 FEEOR Y

M BAGHT N TARAE R R AR AR S R G
MRz —, BA AR AR PR R Bl 4
SETERIK R, NI N TR R R & B PR 35 DA
Je 2878 77 BIA il N AR B 0 33 AR ) 3R
KRR AR ZREE N RS . AR
BH, 038 PR 70 25 ) A B v N T ROp Hh Jog A b A
FENRER 2" B, B W ARET AR 2K
AU ON TCAROMK b B A B M U M AR 2R
PECOEE —E RGE, S O R AR S R
Pinus massoniana PR LU HGT 1L M AR AR
W AT LA AT, R = 06E I By N AR () s A B
PERUR A 2 R SC R IR AT

AL DANE F N AR e SL Y (1) 3 Fhok 43 26
A i) -2k R e VR S AR AR A RE TR S AR A 9
FORT G, RF I e B A A=) 2 FE MR AT A
W7, LAHREA ROt = AN RN ARS8 2 8] ) 22
F MR R, R N TARRE A 2 ik 5 2
et AR IR 2%

1 MRERE
L1 Gt

I HJF N2 Cunninghamia lanceolata #K,
FET T ARAE M LT = BAESKIET F.0 (112°40'E,
22°53'N), FRARTEAL 1 928.73 hm®. 1% )& T H i 2
DA VR S A%, WY B 7, SRR E N 2 100 mm,
Erh T 68 H, F T EIMRRIE 80%. HHNTER
HR BB IRLIE (pH<5), L 2FIiE 1 m L L,
AR

2005 L, N T EIEES AR, XA AR
BEAT B AR 0E, SIAARIZEA 2 A Ak . 7ER
FEYUM R Tl 2R Tutcheria championii(P1
Hiy), 7E F AR AR IR R A2 AR K EHE Mytilaria
laosensis N7, UWRMFLYE Elaeocarpus apiculatus.
‘K JIk Michelia macclurel. W#& Liquidambar
formosana- 5T Alstonia scholarisv N4 L FE
TRAZHK (P2 FEHb), LEAL T AR AR LUK 2 HE
¥, PAALHE Castanopsis hystrix- ¥ K Erythrophleum
Sordii 5P FE IR M (P3 FEHE), FEXT L AR5
SR IBURH [ PR 87 A T o % FE B IR B AT 0 W36 1,
FE b () 32 B Fh AR KA LR 2.

F1 R

Table 1 General situation of the experimental plantations

Pt HRkm B ) R FERFp
Pl 172 S 42 0.6 FER
P2 259 SE 35 0.6 AR, K%
P3 204 SW 40 0.8 KEHE
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Table 2 Tree growth status of the experimental plantations

FfHb o 4%/cm B 5/m e iiE/m
Pl HER 8.59+2.46  7.00+£1.00  5.01£1.00
P2 KR 8.59+1.82 21.26+3.25  8.95+3.21
KEZH 12.2842.21  14.2442.21  9.96+2.82
JRMFLYE 9724337 9.01x2.85  3.97+1.57
KA 10.80£2.08  9.60£1.56  4.76+£0.91
WA 11.3322.78  10.95+2.16  6.13+0.74
BHT 8.16+0.68 12.80+1.92  6.78+0.97
P3  CKEHE 9.24+3.83  10.92+4.44  532+1.75
aKiid 11.43+4.38  12.5243.07  6.78+2.29
AR 430+0.73  4.52+0.17  5.65+0.89

D) AR P R A B I AR £

1.2 RS E

1.2.1 #HRE 2016 4F 5 I xH kG 3 FhA
AT A (BRI ER 509 10 4E4E), BEFRAR
W E 3 MRS 20 m x20 m AT RERL . 2%
#1100 cm® KIFE T1 73 HIAE B FRAEHLET 0~20 cm
JZ R A AR L, T e s 3 AN E
). 1AL T AE B ARERE N R B 5 AN TR A
2 mx2 m (PR, AR 2l s /NRE T ) A
ARFIEA ()RR 55 P RE S 2m BE, T i
W EY I 2 R .

1.2.2 ARTHMHSHRAESZ KT EDIY
P2 Pt fe Bt B AR TN E:

Yikh S FEAR B R — MR R T A
HCE B E R AT, X B4R SR A bR A R
SH BIRETT IR IR E (S): 2 B R —FiiE
YIRS E 55 B =R Hh 130 2y 2 B R A
FETTTHIAR s ARBE =12 MO ) H B A 77 28 B/ P
AR T S EEH s AN 2 = — R A 1 A s
E/ TR — A 3 BB A A 2 < 100% s AH XS 25 B =2
— FRRE I 55 B2/ BT PR ) 55 A AT < 100%; AH X A5
JEE = — AP A R/ B A b B ARLRE S A< 100%s AH
X} B A=A 22 FEHAE R 55 FE-HA X AR )/3

Simpson $5 4 (D). Shannon-Wiener f5 %}
(H) X Pielou 35 5] S (Jgw 1 Jgp) 4351 -

D=1->"P?, (1)
i=1
H= —Z(PilnPi), @)

i=1
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Jsw = H/InS, 3)
Jsi=D/(1-1/S), 4)
o, PSS i A I AE N B
1.2.3 g Feynl e S KE KA
Tyt LR, RIERFLRR . BIEEE L
Wit FEE S5 A B 12k it 320K R B TR e Y, AN Fa bR B
HE 3 k.
1.3 HIELIEBER SR
iz ] Microsoft Excel 2003 XJ #4847 Gt it 47
TR R 22, KA SPSS 22.0 G it 4 Hr4#F kAT
BRI KT Z M (One-way ANOVA), 3K H
Duncan’s ¥:%] 1056 45 Rt T 2 E L.

2 ERG57H

21 HTEYSHEMY

2.1.1 MTFHHAREREATERME L3
ATEN, P1FEHUAR T HEARAG S Fh, A AH X 25 244H %
K ZTE AR Schefflera octophylla(24.09%), Hik
R EF P Melastoma candidum(21.27%). P2 b
AP AEHAR N REARFNIEIY Ty 2 B, 4350 B AETR
& H Embelia ribes F111 45 ¥ Litsea cubeba 5%
Aporosa dioica FNF§ KA1 Nandina domestica, €411
FERT B EAE A 50%

®3 MTEAMASHENERE

Table 3 Undergrowth shrub layer species and importance

value %
kb PIFEHL P2FEIL  P3FEIE
WS Schefflera octophylla 24.09
#RYE Aporosa dioica 19.44 50.00
HAEER I SR Embelia ribes 1944  50.00
PATH P Breynia fruticosa 15.77
4P Melastoma candidum 21.27
I ¥ Litsea cubeba 50.00
B RAYT Nandina domestica 50.00

IS 4 R P1ARHIAR N AN A 12 Fh, M
XfEEAHE 3 N S RE Cyrtococcum patens
(24.29%), % ERR Blechnum orientale (21.82%) &
HFENT Microstegium vagans(20.68%). P2 FEHIAK T
BANEYIAG 4 T, A B EME KRS EHR (44.11%)
FNAEFE 8% 55 Bk Microlepia hancei (43.26%). P3 FEih
W REARMEYIA 6 Fh, AHX HEEH KRS EBIR
(52.30%), H IR &1Ll Pteris semipinnata
(17.33%). 7£ 3 MARHL Y, 5 EFRAE T At h
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Table 4 Undergrowth herb layer species and importance

x5 MTERSHIHERSHSEEY

Table 5 Plant diversity index and evenness index of

value undergrowth shrub layer
WyFh PIAEHE P2FEML P3FEMY FEHy Simpson Shannon-Wiener Y15 BETREL
5 EBR Blechnum orientale 21.82 44.11 5230 E{E iR Jsw Isi
E M4 4 Mussaenda pubescens 4.63 7.42 P1 0.79 1.60 0.62 0.61
L3N Microstegium vagans 20.68 P2 0.50 0.69 0.49 1.79
AU Pteris semipinnata 7.00 549 1733 P3 0.50 0.69 0.49 1.79
5 3R1Z Cyrtococcum patens 24.29
R ERR Cyclosorus parasiticus 3.95 6 M TNEXREMZHMHIERSHEEIER
HiF<Hi Centella asiatica 1.54 Table 6 Plant diversity index and evenness index of
' undergrowth herb layer
TE4& Dicranopteris dichotoma 2.10
LI *% Dianella ensifolia 3.36 FEH Simpson  Shannon-Wiener AR
) fa At fa st Jsw Isi
Kt Polygonum chinense 1.54 9.87
N Pl 0.84 2.01 0.32 0.81
KE 7S Thysanolaena maxima 4.03
P2 0.61 1.07 0.28 0.97
4 B RAL Bidens biternata 5.07
! P3 0.67 1.42 0.34 0.87
R S5 R Microlepia hancei 43.26
k) T Lo . ..
Bk Chieniopteris harlandii 7.14 . o e R .
o o RE 9 LI R RN FEFE 9 P2 R
R P4k 2 Tk Adiantum flabellulatum 4.72 *i f@, 896)>P 1 ﬁf— :Hﬁ 49 91%
. 59.32%)>P3 52.7 > . )
RATM Lophatherum gracile 8.36 ( 0) ( 0) ( )

JIT i AR B AR BT 20%
212 WRTHYSHBRIBEAH G ERKL KT
FEARM ZFEMERREAY S EREA TERS. #H
X5 A[H, P1 FEHLAY) Simpson #8%(. Shannon-
Wiener 80 5] FEAREL Jgyw 518K, P2 FE L K%
P3 FERLIIE 5] BEEHR S Jg; B Ko
MR BAR ) Z PR BRI S FEFR B8 T35 6.
% 6 W41, P1 AR Simpson #8%{. Shannon-
Wiener 158035 i K, P3 FE 25 5 FEAREL Jgw &
K, P2 FEH IS S FEHREL Jg; K
2.2 3 MBUE ATESAEMA TIEYIR M RS
A ) Y T LFR 7. AR T AR
BAR/NHEF NP1 FEHL (1.33 g-cm™)>P3 Ffith
(1.25 g-em™®)>P2 #£H1 (1.08 g-cm™), P1 F1 P3 FEith
(1) e H W KT P2 b,

P2 At ) 3 AL RRRE 2 KT HoAth 2 kb

FAEHL I H AR EKE (w) RANHEF N P2 #%
Hb (38.72%)>P3 FEHE (33.32%)>P1 FEHE (24.11%),
P3 FEHLIY AR S 7K B R 2 /N T P2 FEh, (H 23K
T P1 Kb,

FAEH IR R FKE (w) KANHET N P2 #
M (46.13%)>P3 FEih (37.84%)>P1 ¥ (30.93%),
H 3 MR = 5 B

&R b 3% B LB B K/NFE R O P2 FE
(4.97%)>P3 ¥l (4.71%)>P1 kil (4.11%), P2 FEHh
A P3 FEHLE ZE KT P1FEHE.

AR I AR B LB R /NHET N P2 FEHh
(54.35%)>P3 FEHh (48.07%)>P1 FEith (45.81%),
P2 AEHb ) IR B LR B3 KT P1 AT P3 R

SR AL AR T N P2 A
(55.15%)>P3 Ffith (48.63%)>P1 FEith (46.71%).

x®7T HRVIEMRY
Table 7 Soil physical properties

- I E/ R,  AREKEWwY BERKEWwY BEIRE EBEIBRE AL/
(g-em™) % % % % % %

P1 1.33+0.010a  49.91+0.363b  24.11+0.499c  30.93+1.543c  4.11+0.192b  45.81+0.344b 46.71+0.435b

P2 1.08+£0.022b  59.32+0.823a  38.724+0.934a  46.13£1.249a  4.97+0.058a 54.35+0.80la 55.15+0.822a

P3 1.25+£0.088a  52.7843.332b  33.32+2.339b  37.8444.059b 4.71+0.156a 48.07+£3.179b 48.63+3.345b

DA P 2 A 3R E R0 A ELAT R ARG, LA RA —AMER B T8 H K F A 253 7 2 %(P>0.05,

Duncan’s %)
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P2 LAY -l LR W35 KT PR P3 A
3 Wiesse

1E 3 A& N AR Y o, BEARZ Y Shannon-
Wiener A1 Simspon &2 H-F-21{E (0.99 1 0.60) ¥
INFERE (1.50 F10.71); EAKJZ I Pielou ¥ 5] &
FRE Jgw M Jg; SFIIE 735008 0.53 AT 1.40, KT
FIAJZE (0.31 F10.88); [l I 4R (1) AR T JE AR B A
T4 B FOoof 7 (R LA Feh B 38 22 THRAS K

KBTI 3 Fhobk L, P1ORES ) 3
K5 P2 RO TR AR M A Bl S8 22 B et M 4 v A 1K
ROR s B LA HAh, JL AR & IOV B4R A5 35 R W
N P2 FEHE>P3 FEHB>PL Ffth

YRl 22 FEVE AR S R G B AW BEVR (0 A o b
FENT, B R B AR W) B VR R AR TS RR I A
Faet, iU AEMZ FEM RS RS AT REI
M E+84% . Shannon-Wiener 8202 X WL R0 = & &
T2, VRS 2, HEUE K Simpson 5 44
TR RN 22 B, e — AN IR T L B ) 4R
0, HHUEB)N, RARE AR T . 7£3 4
M, AR JZ ) Shannon-Wiener A1 Simspon 5%
(PS5 ME 3/ T B, BT L MRkl A R B AR 2 )
2 THERZE . SRR, AN AR
()L SR T iy, Bl I HERS, R RO AWK,
PRS0 P BE AN BT 3G I, A5 6K T E AR S A K B 75 1
FERE L IR 9055 SR 1) 58 A s ™, 3K PR AR T
KRZERAERK . Foh, BV E N E AR 8,
AR AR R B B

Pielou ¥ 5] BEFRHUR I B 74 35 &) FE 4R 4%,
LRETE N RS B8 B 2 e R S A AR SR Sy
TC 351 &) R 5 A SR 120, ol 1) () A A i 8 22 e 1 T
N MBI S MR Y o 78 3 Mkt HERE
1) Pielou 335 FE4EEL (Jow M Jg;) “FIIME IR T 5
Az, AT LA AR ER R B A S S v T B A
B o HTARTNEERME A R E R A D, HAME
B ATEYIR, Fr AILAEMRH I 73 AT A 2 5] o T
FRMY) BB ERZ, (AR BN, X]
AEAE 3 AN MR I IR IS P R A T 458 v, AR o Al AN 3,
TRAE A BRRAE I = SR8 b4, FEAKEY)
() A2 3 SR, IR AR A I LUK, B 52T
PRI BE PR R S, IR T A AR EE .

W] PH G P P PR S A RN R A A A ol 2 R L
N7 A 35 R R 15 2 TR AS AR, IX AT REZ KN P
FEHB I TR ARA A T ZEAR 1 Fh, WK 2 45 0 ) 5, b
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TR Z AL, E YRR 2 1)
S, Ah, SRR AR T 4R ) S BRI BE B
B, QAR RIAR, LIRS A, I ELAR P B
K, A— SR AE R A KR E R R T R4
1E26AF, A1 AR B E R 2 . BRI
4l R — [ 25 8 G R T B AR 2 W 2 R 15 1
3, (AEAREY) 2 UM YLK N E, B5J TR
HOBAR 341 2 IR A PRI 22 FE M i BURUIS, HE
PR BEA) 5] BEHR B0 =, BEVR S5 A AR X 5 EE

T EY RV R LR KRR K e ) &
PIE R, v LAz 3 AR I IR . 76 A L,
B AR ) 1338 8 FLBR BEAE 49.91%~59.32%, fEH
[ K32 AR AR 28 R G0 3 m FLIR B2 S R (40%~
60%) W™, 24t rh A FLBRBEAE 50% 7245, H HAE
BEILBE & 1/5~2/5 I, L3RR A EK A
FEKAe TR . AT B A AR AR B A LR
1 92% KA, BB AR o IXUERH 3 FhARHE A 5
KT BE I, B IR KRB 6B, A AT
/D MR AR, 165 3 AP P R RN PR Tk gE 0™
A E AR AR R BRI SR AR R AR AR, X AR
MR S5 R M I ALY AKGE SRR DL
FrKRE B B R, il R EUD, R+
35 AT AR AL R K, 3 R KR S RE )
Y. BT PLAEHAY —Fh TR AR, TR ARREP T2 A a0
P2 FEHLAEE, AR P EE S P3 REdh /)N, A3 AR Zo6
AT EIE F B, A IR,
by - 35 [ oz 485 ) 1A T B S 228 7, T 5 3 4
B AA TR LN, RO RS, REMMR K. &
SR P1FEHB AR A FE, HR AR R+
B FERFAVIEERA KT . KREATARIR
AR ST EAY, It H A i E AR 5k
ik, W R AT IR, PR T - 5 FE A R 1 4 R K
FEAFPY . P2 FE R i T AR AR F 00 8 1) o 4
VEFER, Rl RAZAR IR KI5, 28 4hfRe J158, B
DAL 45 5 i/, FLIR 2 o X i B AZ K S
PR, BT DA T S B o, 38 5 K L AR R
(IRE T o AR, TRASFR IV & T BE M o A T4
PR, 1 5 g P AP A 45 A — B

Y2 B S I B o RV, KR
T #1075 B 1 38 5 B AR AR S ZE s B )
20%~30%"", RITAR TR AE — e F2 A gD &
B & &N FEART A, P AR N AEY)
RANEE HBERZ, TS /KEE H AL,
Ji ERRT B A AR AR () i TR, LA I 3
WK S TR B 2, SRR D .
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