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Variations of undergrowth species diversity on Camellia oleifera plantations
in Guangxi

XIA Yingying'?, HAO Bingqing”, JIANG Zepeng”, LIU Kai’, MAO Zijun" "
1 The Key Laboratory of Forest Plant Ecology Ministry of Education, Northeast Forestry University , Harbin 150040, China
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Engineering Research Center of Oil-tea Camellia in Guangxi,Nanning 530002, China

Abstract: In the present study, we selected seven typical Camellia oleifera plantations in Guangxi to examine the diversity
of their undergrowth species. Specially, we focused on the study of its species composition, structural features and diversity.
Our results are as follows. First, Sanjiang (SJ) had the most abundance number of families, genera and species of shrubs
and herbs in the C. oleifera community, whereas Bama (BM) and Laibin (LB) had relatively least abundance number. In
addition, the common species were dominant only in the BM shrubs layer, while the dominant species of shrubs and herbs
in all other communities were cross-species. Secondly, the difference in Margalef index was only significantly among shrubs
diversity. In contrast, the difference in the indexes of Margalef, Simpson and Shannon-Wiener for herbs diversity were all
significant. Thirdly, the regression analysis showed that the relationship between latitude and numbers of single-species in
shrubs layer, families, genera, species, and single-species in herbs layer and the total genera and species exhibited a

quadratic model. Similarly, the tendency between the average annual temperature and the numbers of families, genera,
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species, and single-species in herbs layer, the effective accumulative temperature and the numbers of genera, species, and
single-species in herbs layer, the average annual rainfall and the number of single-species in shrubs layer also showed
quadratic model. Finally, the species in different C. oleifera communities were observed to show a few similarities. Cluster
analysis with similarity metrics showed that the undergrowth species of the plantations in SJ, Babu district in Hezhou
(HZ) , Cenxi soft branch Camellia oleifera seed orchard (CX) and Nanning (NN) were classified into the same class,
while the undergrowth species of the plantations in Fengshan (FS), BM and LB belonged to another class. In summary, the
regional variation of undergrowth species in Guangxi C. oleifer plantations was closely related with the habitat heterogeneity

in different areas.

Key Words: plant diversity; undergrowth species; Camellia oleifera plantation
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1.2 PR B R A

TMEN/NTEAREEA , B TARZ Malibk, kT REvE 2540 R 8 NEAR)Z FAZ ) AHESE R A S8
FEBE IR A T AR R 7 A XIS AS AR AIE | B X B 3 > 20 mx30 m AREH, FIALE T 12600 m*,
AN T A HEAR AR YR 30 AT INHEAR Wy R 44 BRI TR BE R (LS8 v B A e AR
R B ) LSAD AR YR 4 21 SRR SR CFIE EE fem AR AR = ) 45
1.3 MHEHEhR
1.3.1 ZHEREL

K o ZREMEINEE J7 ¥, 43 il 1SR P b 5 5 98 B0 ( Margalef $5%0) | ) F 22 FF M 48 24 ( Simpson 154K
Shannon-Wiener 541  Pielou #J5] BEF5%0) Y

( 1)%*4"5'5%&*5;&( Margalef TE‘?&) :

D,,=(S-1)/InN
(2) PEFEFE 2 (Simpson $5%1)

D, =1- 2 (P)?  (i=1,2,--,8)
(3) Shannon-Wiener $5%% .
H =- ZS:PilnPi (i=1,2,---,9)
(4) Y51 BEEE(Pielou BT FEFRED)
Jow = (= D, P.InP,)/InS

Kb, S A YR E N AR B A BB PO R B EEAE

LA ARYE AT 22 B AR R FIAR XS 35 5 3 N8Rt i,
1.3.2  PEVEAHRIME BB Sorensen F5%%) 122 .

IS=[2c/(a +b)] x 100%

A a F—DEEHB AT IFRERL, b R 5 — D REHL A FR AL, ¢ Rk WIS Rl i S W b,
1.4 Bl

J5 22500 IRA 50T B 24 M 2 R TBML SPSS Statistics 19.0 %4, 5% FH 81K K 75 2% 53 #1 ( One-way
ANOVA) WA A XS A MTEAR 2 FEARJZ Z IR R M i 22 57, 7 22 0 p ik 36 22 551, SRk e/ ik
F2E 5L (LSD) AT 25 H A s PR A A B8 i R AR 5 A BE IR 1 L A3 A AR B8 PR RS BRI AR HUA 7
. PR EE(E 5B 722 %18 F Canoco for Windows 4.5 A4, R 25 a0 HE R 7 12w 4 8138 X5 15 230 B
( Canonical correspondence analysis, CCA) #E17HEF

2 ERES

2.1 AR[E] XM AT TMOMR T R o R Ak
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Bl 44 )& 55 Fh, BAZ YR AL 41 FL 85 J& 100 Flv, SR EL 155 Fh i B MO T A B R R R
B BRI 2 BM IR ASHRRT LB AR, b BM IR ASMUE AR 2P Fp 2l S0 dE 14 B 17 &8 21 F, HA R
YrFh A B 4E 23 B 38 J& 40 A, BRIEL 61 B LB I ASARE AR Z YR A S 18 Bl 26 & 29 Fi B R
MWL AL EE 19 B 37 J&@ (38 Bl iAh L 67 Fh (£ 2)
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( Compositae) K, X THEAIMEIX, A HEE R AP L BRSSPI o (BMIl R ARBEAR 2 N A Rl |
TEARZ B —F RO Z 00 CXHMZTMORT NN bk, REAS 28— PO AL 2 1 o ST IlZAR (3R 3) .
F2 FREXEMEFEATRETEBDFEAR

Table 2 The species compositions of C. oleifera plantation in different regions

W BHEL No. of families J&L No. of genera FhEL No. of species R
Location HEAJZ B HEASZ B HEAJZ B No. of total
Shrub layer Herb layer Shrub layer Herb layer Shrub layer Herb layer species

SJ 27 41 44 85 55 100 155
FS 28 27 35 52 46 57 103
HZ 28 24 44 43 58 47 105
BM 14 23 17 38 21 40 61
LB 18 19 26 37 29 38 67
CX 26 23 48 37 66 42 108
NN 26 32 42 50 52 52 104

x3 FRAREHAM EEELIRSHYHRE TS
Table 3 Common species, the species with the highest proportion of important values and the number of single species in different regions

T B L A7 e ) ) ol

Species with the highest proportion of

A

Common species

oo Bt

o Single species
significant values

4 F ST #%: Melastoma dodecandrum( 38 SLFf) SJ.8 Fi:
" . . FS: 1% Melastoma dodecandrum (28 X ) FS.9 Fi:
FLME Ficus hirta o . e
AR WOMEAE Urena lobata HZ. % Puj:anu lobata ( 38 X Ff) HZ:10
Shrub layer WZs Camellia oleifera BM HUBEAE Urena lobata( jtﬁﬂ]) o BM.5 #f
TS} Melastoma normale LB . Bk4: Rhodomyrius tomentosa( &) LB.4 Fif
CX ; B4 Melastoma candidum (38 X Fh) CX.19 ff
NN 4= [ Hedyotis hedyotidea (38 SLFl) NN 18 Ff
6 Fl SJ. M Paspalum thunbergii ( AR
35 Blechnum orientale FS:H¥F ﬁr}pemza cylindrica ( f%ﬁ”) SJ:30 Fif
W4V Lygodium japonicum H; 2‘11@ &t Lysimachia fortunei (ZXLF) FS:14 Fi
TR HAHE Miscanthus floridulus BM ; [# M FEAEFE Borreria latifolia ( 38 SUFf) HZ .4 Fh
Herb layer e . LB: H 1€ W %1 5T Bidens pilosa var. radiata ( 3¢ X BM:5 Ff
INFEEL Conyza canadensi
N2k Phyllanthus urinaria ) LB 10 i
e CX . 1“H Dicranopteris dichotoma (38 X Fj) CX .3 Fb
E5BR Stenoloma chusanum NN ZE ] Ageratum conyzoides ( 38X i) NN.8 fft

OB A S EAE BRFLA F 1S 731 DT AH 7] 8 40 s AT A Bl e iy i 25 4y AR TR Ay 40y

2.2 R[RIDXIINAS N AR T AR B 2 FE P A A

AN XA Z 22 R PR 45 KO |, Margalef £ %08 (T D 2.03—5.82, Simpson 45 B2 (LIS 0.81—
0.94 , Shannon-Wiener T8 5L FI N 2.02—2.98, Pielou %] & 5 B AL T A 0.63—0.87 , Margalef 15 %%
Simpson $5 %4 . Shannon-Wiener $§507E CX Y ASHRE K, 76 BM Jl 25 MdRe /)N, Pielou $15) BEFE EUAE LBy A5 PR
K FE FS A MER /N, Horp Margalef $58%% (8] 2% 5% 8.3 ( P<0.05) , Simpson $8 %1 . Shannon-Wiener 5§ %l Pielou
5] BERREAS DXCBR) 22 AN W35 (P>0.05) o AR IX B AS 2 2 REPEFR B Margalef F8 810G Rl 2.17—
5.18, Simpson 550 LG 4 0.71—0.91, Shannon-Wiener 78 50754k 35 FEl & 1.80—3.03 , Pielou 4147 i 8 75
ALIER A 0.60—0.79 , Margalef 5% . Shannon-Wiener 8 507E SJ 1 25 Mi K, Simpson 8407 FS M A4S MR K,
Pielou $J5] FEF8 5UAE HZ A E K, Margalef 5 %% . Simpson $5 %% . Shannon-Wiener 8§45 . Pielou Y52 B ¥5 8 7F
LB i 2SR/, Hirp Margalef 45 %%, Simpson $8 %1 . Shannon-Wiener 5% /1] 22 5% 2.3 ( P<0.05) , Pielou 2] &
FEBAS XA 24 55 AN 3 (P>0.05) (1),
2.3 MBS AH IR R T R

XoF 2% DX ST ARAR T R B (0 8 i (E AR 2 RN A 2 R S B W Fh B PR — b B DL R SRR TR
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Fig.1 The species diversity indexes of the shrub layer and herb layer in different C. oleifera plantations
ARG FREFIR 0.05 K FEA B3 27 (P<0.05) 5 SJ: =ILEIMASH C. oleifera plantation of San Jiang County; FS: KL E-iZEHk C.
oleifera plantation of Feng Shan County; HZ . %M T\ K2Rk C. oleifera plantation of Ba Bu District in He Zhou City; BM B a2k C.
oleifera plantation of Ba Ma County; LB.RET A C. oleifera plantation of Lai Bin City; CX.: % E T ORI 25 Fh 7 B i FS 6k C. oleifera

plantation of Cenxi soft branch Camellia oleifera seed orchard; NN F T HiJHMASHK C. oleifera plantation of Nan Ning City

BONRRED) SERRE 2B SERER PR R SORE ARSI EE AT SRR AT B [ R R AT (R0 B A
B 4) A RARJZ AR B E MR BE R B T R A0 B — RRCRE 9 U £ R LS ROR
et AR A 35—, B3R 4 B2 A0 Ty, TR 2 BB R T A B 3 AR 2 B S AR IR A RHEL
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B0 PR BB U2 el LA ROR R A, HE (B 35— B, B AR SRR O T e OO L B e
)5 TH R B A ORI -5 AR 2 A SR 8 R A B — b R i O il 2k Iml DA ROR e £, AR 3
B, BEE A SRR A T RO 5 BRI S T s A 3 AR R e S AR B — R R A i & [l )5
UG ROR R, A BB 35 A7 R A 1 22 OB S B BT T R a4

x4 BEEHBESHEXEFHIEESHT

Table 4 Regression analysis of vegetation quantity and related factors

R ES UG T R? P

Factor Optimal fitting equation

EBIE Latitude Y, =3320.70-279.03x+5.90x>

0.85 0.02

Y, =6735.71-571.19x+12.17x* 0.95 0.00
Y, =8620.41-731.65x+15.89x° 0.98 0.00
Y, = 10626.68—-893.15x+18.86x> 0.86 0.02
Y5 =14197.65-1192.19x+25.16x> 0.83 0.03
Yo =1783.18-144.54x+2.945> 0.84 0.03
Y, =3016.43-258.69x+5.55x° 092 001

AEYIRE Average annual temperature Y, = 1547.69-149.87x+3.69x 0.91 0.01
Y, =2873.36-273.53x+6.60x> 0.89 0.01
Y, =3551.10-338.04x+8. 142> 0.86 0.02
Y, = 1200.61-113.26x+2.68x> 0.83 0.03

H AR Effective accumulated temperature Y, =4480.07-0.43%+3.20¢ 522 0.92 0.01
Y, =1899.90-0.56x+4.14e x> 0.89 0.01
Y, =670.92-0.20x+1.42¢ 742 0.92 0.01

AEHFEFI & Average annual rainfall Y5 =-952.05+1.40x—0.01x> 0.87 0.02

2 Longitude Y, Y, Yy Y Y Y, Y R B (P>0.05)

SEXJTHENR Average canopy Y, Y, Y5 Y, Y5 Y YR (P>0.05)

YRk Average height Y, Y, Y3 Y Y5 Y Yo AN (P>0.05)

T3 Altitude Y, Y, Y5 Y, Y5 Y Yo AN (P>0.05)

BEFE Slope Yy Y, V3 Y, Ys Y Yo AR B (P>0.05)

FHRE Average annual temperature Y, Vs YA RE(P>0.05)

HRAUR Effective accumulated temperature Y, Y, Y5 YRR (P>0.05)

AEP TR Average annual rainfall Y, Y, .Y, Y, Y Y AR (P>0.05)

Y ARRREAZ BRI, Y, R R B E v, AURFIARJZ AR, v, AR BB EL, Vo R BRI, v AR AZ B —Fh i, Y, AR A2
Rk

2.4 AR S N TARAR T AE B AR L R B g S R 2

TCIHEARZ IR TAZ 255347 X ) FpARURE A &, HE R 278 21 X4l A H AL SJ—FS SJ]—HZ . S]—
CX .HZ—CX \HZ—NN PJHIIR B L 0.50 5 A ZTE 21 X4 & H 1L S)I—HZ . HZ—CX . HZ—NN ,CX—NN f1§
LR LT 0.50(3% 5) . WREDIEOLE (18 2) , FEARZ FIEAZ Rl Loy iy wi2e Bl SJ HZ
CX NN J—3% FS.BM LB h—3&,
2.5 SEMIMAS AN TR T AR 0 3=

I YA EEH S A IR CCA HEP T 0 (& 3) , Toie A2 0 R FOAR 24 TR 7 B sTikoR L
NGRS Db A A N I R R Gy /R = 2o - Mo L | RS o/ W NI K N E A R VR ik 6
SR F I ME AT 200 (3% 4)  EARJZ 14 B — T 50 o5 il A 47 638 T Sk 1) 34 m 22 3004 T 8 ) BRIk iy e 9,
A JZ AR R R R BRI B ) B B A R AR A S S SRR IR S T R
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B2 AEXEHFAIKELRSHE
Fig.2 Cluster diagram of different C. oleifera plantations
*5 ARAREHFATIHRKTEEBNRELE
Table 5 Comparison of similarity coefficients of different C. oleifera plantations
45 No. sJ FS HZ BM LB CX NN
HEAZ Sl 1 0.51 0.62 0.32 0.40 0.56 0.49
Shrub layer FS 1 0.48 0.27 0.48 0.41 0.31
HZ 1 0.28 0.34 0.53 0.51
BM 1 0.36 0.25 0.16
LB 1 0.29 0.22
CX 1 0.46
NN 1
45 No. sJ FS HZ BM LB cX NN
TR sJ 1 0.39 0.53 0.36 0.30 0.48 0.47
Herb layer FS 1 0.38 0.41 0.36 0.36 0.33
HZ 1 0.39 0.33 0.63 0.59
BM 1 0.38 0.39 0.35
LB 1 0.38 0.31
CX 1 0.55
NN 1
MERZEIFHr G OLE (1 2) EARZ AR R I IR T LAy Ry w528, B SJ HZ .CX NN 3—32§ FS .BM LB J3—2%
N o
08| AR Ho KR
@ 00 °
O (o)
@) o 0 o
O ( %o Q ° °
° Wit o &lol%
o a4 8%%2)@ o o © o% &aé% ]
i @ )
o ©
% o 9&%900 00 o
OC0YERR 0 & Yok B2 O © °
o o T8 A]HI o o
it & i /ol
o @ 0
R % 73 ®o
® iy
-0.8 B e -1.0
-1.0 1.0 -1.0 1.0

3 PMERESHEXETF CCAHFE

Fig.3 Species importance value and related factor CCA ranking map

CCA ; MLAIFHSE51HT Canonical correspondence analysis
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3 e

3.1 AN DI 2 N AP T Al B AR AR AR

MR JE TN AR, I R A, AR 58 RS XN R T ST , 5 3l A5 g AR 2
LS , TEAR T AEAE BB R LA S R SO AR IE b HER R 5 AR R AN H B B 2 A i HL
BN FESEARERE ok, R 2 B AR HE AR R R AN FE— S H i E o b R B, SR )
Tl Z2 AP 1 5 Wi AR 2 XoF R AS S AR ) e 288 ) 5 i A5 W I TEAZ ARy | Bt IS PAD J3E S m , A A ) 22 M1
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