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Abstract:[Objective]To explore the effects of different fertilization measures on plant diversity
under different ground clearance methods,and to provide theoretical basis for sustainable man-
agement of Fucalyptus plantations. [Methods]Based on two different ground clearance methods
(fire and manual ground clearance) and three different fertilization measures (C addition, N ad-
dition and green manure plant interplantation) ,tests were conducted to compare and study the
independent and interactive effects of different fertilization measures on plant diversity of
Eucalyptus plantations. [ResultsJAfter 4 years of fire and manual ground clearance,the species
richness in plantations with fire ground clearance method was significantly lower than that in
plantations with manual ground clearance method (P < 0. 001). C addition,N addition and ma-
nure plant interplantation significantly changed the composition and structure of the plant com-
munity under two types of ground clearance methods and significantly reduced the plant diver-
sity index (including the Shannon-Wiener index, Simpson index and Pielou’s evenness index).
While the dominant plants remained unchanged, all of them were Microstegium wvagans,
Cyrtococcum patens , Ottochloa nodosa and Miscanthus floridulus , except for Ottochloa nodosa
in manure plant interplantation treatments. The plant functional groups spectrum in different
ground clearance and treatments were identical with the trend of graminoids > woody >
ferns™ vines > herbaceous = invasive functional groups. The result of two-way ANOVAs re-
vealed that treatments and the interaction between ground clearance and different treatments
significantly influenced understory diversity index. [Conclusion]Fire ground clearance, manual
ground clearance,C addition, N addition and manure plant interplantation had significant influ-
ence on understory diversity index. In order to maintain biodiversity, the application of fertiliza-
tion measures such as adding C,adding N,and interplanting green manure should be minimized
in the management of Eucalyptus plantations.

Key words: Eucalyptus plantations, ground clearance, C addition, N addition, plant diversity,
plant functional group spectrum
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Table 1 General situation of sample plots
ot 2 B
method reatment Altitude (m) Aspect Slope () position density (%) Vegetatloﬂn
coverage (%)
PNIRE: CK1 230 S ﬁhrﬁ X 27 D w% 45 90
Manual ground Southwest ownslope
clearance CKz 233 NOT}?\E/CSt 2 Dovj;iﬁopc 43 9
CK3 259 NOE“]’?\E\/BSI 25 Miif.ljsi%pe 40 8
C atticeion 1 258 SOt 17 Uiﬂﬁ)ﬁpe 15 100
C atlickion 2 251 Nomicast 19 M;-Esilj)zpc 45 81
C antickon 3 22t Noih 19 Doj;jﬁope 13 7
Green maﬁffﬂ%’;}lamation 1 229 Sof?hﬁwcst 23 Mitg’s%pc 45 100
Green maﬁffﬁi}iamation 2 227 No;rF;}least 25 DO\:VFniZ‘)Iléope 42 3
Green man%j‘jﬁti%}iamation 3 264 NiEth 24 M;(Iijsil?fi)pe 42 1
N agqli]:]tiz)n 1 263 Soijf}flfast 2z Ug);:l%pc 43 100
N ageiit]nin 2 247 No/??;}:ligast 20 M'jsjf%pe 42 98
N aj(]llili]:]tigon 3 233 NiEth 17 Dovl\—nifliope 12 88
F;}r(:;zfii%d CK1 287 Soj?h%cst 21 Dovzrniflzopc 45 60
e CK2 229 No;rjfggast 23 Dovj;zjliope 43 68
CK3 269 NiEth 20 M;E'S%pc 42 95
C a(ji](uiigtién 1 243 Sofh%est 25 Mil:t':{]sif):ipe 45 100
C aggicctiin 2 249 No}rj:;l:qjgast 2T Uf)%%fﬁipe 45 85
C atdicion 3 259 Nowih 20 Dovj;iﬁopc 13 "
Green maﬁfﬁiﬂi}hamation 1 z35 Sofhﬁiest zl I)ov:njfliope 43 90
Green mafﬁﬁt&%pﬁanmtion 2 234 A\Io?};lvl?/est 23 D()ng()])e 43 63
Green mafﬁffﬁ&ﬁlamation 3 265 N(j)Eth 20 M;Esi{)zpc 42 100
N ajc]iudilzlti})n 1 242 Sou%hrf/est 24 M‘jﬁpe 40 100
N a}i&i](\:lliin 2 246 No}il'qlgast 2 Miiljsl%:i)pe 42 90
N aj(]ieiiljti:(ﬂ)n 3 245 NiEth 19 DO\:anii‘)lliope 40 89
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Sm PR ERNTRETNE LARE 1A
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FEAE (Tv) : Tv = X Z B (Dr) + FHXF &
(Pr) + M XS0 BE (Fr) (D
Horp: Dr =38 i i A 4 8/ 42 38 B 1y A 1R SR X
100% s Pro= B A~ Fp iy 55 8 /4 3 Fh i 8 35 X
100% s Fr = B A~ B (0 450 B /4 38 Fh i 800 X
100%.
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— > Pi In Pi, (2)
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Simpson ## (D). D=1— > Pi’, (3)
i=1

Pielou ¥2J AR J )] =H'/InS, (4
K. Pi =Ni/N.N; JFld (AEELN R Brfe
P A FE T TR PR RS R A
1.5 HIELESSEITHH

KR ZE 7 22 0 C(one-way ANOVA) 5 56
N TR bRl 5 B 2% R R C i N 2 T X e v A
TARAE W) 22 AP W 1Y) 22 S S R T /D B 3
22 539k (Least significant difference, LSD) i# 47 £ &
Fe# s R PR E 5 24581 (two-way ANOVA) K 5
HE ) 20 WP 48 TR A R b 3 B0 2% A2 LA [m) A 3 8 H:
SEHAF A R R . B o3 A fE SPSS 19, 0 8 T
F2 NEFERMAELENYMARMEZE

5E A, i KRS P <<0. 05,
2 HRESW

2.1 tEYFHZE LR R AN Ih e BT
2.1.1 ki

KOBE T AR H 0 S B LE R R 92 B, M FE 2
ATRLE 78 KRBTl B4 T . CK AR R A8 4 1 F 4
P & 3547, OB BE S 117. 9, N BV EH (3000
(9 39. 3% s Hok = Bt f 5 R 2R, B B 2
30.3 1 24. 95 H B {H K 0 ML W) 38 A /N AE 8 R B
(16.6) 4 B (12. 9 1 (10, D B3 (9. D
AR (6. 1. fEKBREE AT Com N &
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N FEMGN 3 42, EZE ML 5 DL AR5
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ANTF] S FE N C b B, SRy /INAE 8 FF B (23, 2) > KR i
(14.6) > B H (9. 6) > 11 B (7. 2) > = X%
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Table 2 Species composition and importance values of different treatments under fire ground clearance

A L e N GreEenﬂriEElre CK

Species C addiction N addiction interplantation

AT Microstegium vagans 66. 1 106. 4 72.2 117.9
5 E Cyrtococcum patens 55.0 25.8 30.0 24.9
LTS Miscanthus floridulus 24.5 25.0 47.6 30. 3
INEFEFFEL Ortochloa nodosa 23.2 24.4 16. 6
¥ Thysanolaena maxima 14.6 3.7 14.1 2.1

BRISH Dicranopteris linearis 9.6 9.7

W 544 Sapium discolor 7.2 14.0 13.9 10.1
=XV Evodia lepta 6.3 3.1 7.6

B Ficus esquiroliana 6.0 5.8 1.5

E 418 Mussaenda pubescens 5.8 1.8

i 44 fH Maesa perlarius 5.7 3.0 1.8

H Wk Mallotus paniculatus 4.9 3.8 1.9
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Continue table 2

fia  me MmN Grﬁnﬁiimure CK
Species C addiction N addiction interplantation

KN Preris semipinnata 4.7 3.3 3.1 3.6
WK Trema tomentosa 4.5 8.6 2.0

WAL Litsea cubeba 4.2 1.4

OB Macaranga denticulata 4.1 2.8 1.3 1.2
HeWFE Toxicodendron succedaneum 3.3 1.5 4.5

KLU A% Ficus hirta 3.3 1.4 9.6 4.6
HMUBESE Mallotus philippensis 3.2 3.4 1.5
KWMHE Ficus altissima 3.0

BIRLYE Aporusa villosa 2.6 3.2 1.3
X5 Ficus hispida 2.6

B & Melastoma sanguineum 2.2 3.1 1.5
WK Aralia chinensis 2.0 1.7
12 Alpinia japonica 1.8 2.8 4.0
% Toxicodendron vernicifluum 1.7 2.6
181 % 55 Bk Microlepia hancei 1.7 6.6 4.1

AT B4 F Rubus cochinchinensis 1.7 3.3 2.0
4 =M Cibotium barometz 1.7 7.1 6.5 12.9
B Uncaria rhynchophylla 1.7 6.3 7.0 1.8
B EPR Blechnum orientale 1.3 6.6 9.9 4.2
W41 Lygodium japonicum 1.3 6.6 2.7 4.0
W2 Bk Helicteres angustifolia 0.0 3.4 4.3
EMi] Mallotus barbatus 0.0 2.1 2.7

ZRG# Litsea glutinosa 0.0 1.9 4.8

IR B Pericam pylus glaucus 0.0 1.5 3.0 6.1
B G Tephrosia candida 0.0 13.1 2.0
LH Arthraxon hispidus 0.0 6.5 1.7
11’ 2% Dianella ensifolia 0.0 5.3

WG Alpinia katsumadai 0.0 2.4 3.1
KHLE Eupatorium odoratum 0.0 1.6

HoAtr Others 18.5(17) 16.6(13) 14.3(8) 19.1(9
&1t Total 300. 0 300. 0 300.0 300. 0

VE A BT R
Note: Numbers in bracket are species numbers
2.1.2 ATLFE®

AT AR I S B e ke 85 b, th & 3
ATLVE W 7E N TIE BT CK AR fE #5122
{H BT = A D0 S W Bl 4 A2 3547 L /NAE B8 FF RE R AT
T EEH R ny & ST, B S 65. 9,
SHEREZAA R SEN 46.5% . EANTWE
FHAMETR LN C A N &b A A 34 R 0 2 & A S5 AT
F/INAG #8 k7 7L, HSLH 40 5] 2 110. 9,30, 6 F1 133. 6,
®3 AIFEKRBARLENYMHARMESHE

517 51 B i 4 JIE Ak BB v 1) A0 4 b oy & A= 55 1 F
P EAE S B2 102.6 M1 34,5, 5 CK AL,
CIn N EFLEAL 3 Fh kb B35 25 W & 4 FH AT 1
M, HEZMES S CK & 68 29%.
102. 73%.54. 32 % . A[RIAE 1) %) AN 7] 9 A 3 A7 AS [+
B I 7 o 45 i C A G 2 T L RS AR L A
TR 1L JRR B L A (B R S T 22 W R B AL AR, A
REAR T 2P = S R AR B A (R 3D

Table 3 Species composition and importance values of different treatments under manual ground clearance

i Z b .C . i I\I . Grﬁ?i&ﬁure CK
Species name C addiction N addiction interplantation g

R ZEAT Microstegium vagans 110.9 133.6 102. 6 65.9
INEFRAFEL Ortochloa nodosa 30. 6 51.7 49.5
WIS HL Litsea cubeba 14.2 2.4 3.0
4B Cibotium barometz 12.3 4.1 9.4 15.3
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Continue table 3

ﬁ‘@ . bD.C. i E\I, Grﬁnﬁiiimure CK
Species name C addiction N addiction interplantation

W% ¥ Sapium discolor 11.2 9.8 11.3 5.2
I Uncaria rhynchophylla 11.2 6.4 1.8 1.0
H T Miscanthus floridulus 9.0 5.6 34.5 24.1
1Ly 6K Ephedra equisetina 8.6 6.1

R Pericam pylus glaucus 7.4 3.1 2.2
YRR Blechnum orientale 7.2 4.1 5.6 3.6
Bt H Dicranopteris linearis 6.3 2.0 5.3 3.3
W41 Lygodium japonicum 5.2 3.6 2.1 2.5
E il Mallotus barbatus 4.7 3.4 5.6 3.4
2T Pteris semipinnata 4.7 4.8 8.4 17.1
= X3 Evodia lepta 4.0 2.6 10. 2
WM Canarium album 3.8

HLMHE Ficus hirta 3.3 6.3 2.5 2.0
I Arthraxon hispidus 3.0

B & Melastoma sanguineum 2.9 5.6 2.8 2.1
KBt Polygonum chinense 2.6

¥EM P Thysanolaena maxima 2.2 2.0 7.6 7.1
HMLBESE Mallotus philippensis 2.2 2.3 2.5 1.
12T 0% 35 Bk Microlepia hancei 3.0 5.2 1.3

i 44 fH Maesa perlarius 1.8 2.4 3.8 4.5
BAEAEM Zanthoxylum avicennae 1.6 2.4 2.5 1.2
AR Aralia chinensis 1.6 1.5 3.9 1.3
F 418 Mussaenda pubescens 1.5 2.1
12 Alpinia japonica 1.4 5.0 2.2

PSR Macaranga denticulata 1.2 5.2 2.5 3.3
KA Rhus chinensis 1.2 6.2

B Aporusa villosa 1.0 1.9 3.2 2.7
IZRa# Litsea glutinosa 3.1 6.9 2.7
B35 Dalbergia obtusifolia 2.9

1% 2% Dianella ensifolia 2.5

CHLE Eupatorium odoratum 2.5 4.9

W BWE Ficus esquiroliana 2.0 3.5
@ Toxicodendron vernicifluum 1.1 3.1 3.3
W& E Tephrosia candida 10.9

51 Cyrtococcum patens 10.5 19.3
H Ak Mallotus paniculatus 7.0 1.4
W2 Isachne globosa 4.6

X5 Ficus hispida 1.4

W TH £ Zanthoxylum nitidum 1.1

£ BE Hed yotis hedyotidea

W5 K Schefflera octophylla 1.8
FLARIE Polygonum perfoliatum 2.1
HHF B Toxicodendron succedaneum 3.2
WG Alpinia katsumadai 6.3
K& Clerodendrum cyrtophyllum 3.7
HAtlh Others 19.2(13) 10. 9(7) 14.8(8) 19.3(12)
&1t Total 300. 0 300. 0 300. 0 300. 0

45 5 P B RS W R
Note: Numbers in bracket are species numbers
2.1.3 H¥3haeFiE
W e —AE W TE T8 N 2 A W) ) RE R 1 A (2
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{ED X HE O 2R A D D) RE R3S o LA 0 20 A 1 v 2 BE A 45
Fh A [ b R R SE . A 4 & M S [e] AR 3 3 2R A
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TN R S T AN [ 9 2 2 g S A 2% e o 1 L O
HIARMEY. NTHEMEAMGT. S5 CK i, n C
£ 4 REMHEE SR A I G4 Y Th B B L B (%)

I o 2 JIES R RS R A 400 ik 2K Wl 90 ) R R ) 8
BEIMARAKE Yy, i N ED B0 OR B Y L R EA ) B
TRAAAE Y R ISAE Y A A A A D RERE s In N A&
Pl Nt BB AL AE AR /N S350 5 kB
BRI TN TR R AR RS 2
FAH YA AAZ D) PR T N TE B 5 0 i AR R )
FEC AT L 43 S 8. 47 1 8. 41(5K 4),

Table 4 Plant functional group spectrum of different ground clearance with different treatments( % )

b 7 ki fin C

i N

By

CK

-1 4 o 22

Treatments Functional groups C addiction N addiction  Green manure interplantation Mean=+S. D.
ke T B
Fire ground ﬂii)ﬁ% 61.13 61.70 56. 83 64.50 81.39+3.17
Graminoids
clearance
AAAEY] 24. 83 18. 50 25.50 16. 10 28.31+4.65
Woody plants
i S A
@}f\*ﬁ% 6.77 10. 07 9.27 12.07 12.73+2.19
erns
%\z}_ﬂﬁ% 6. 33 8. 80 5. 30 4. 97 8.47+1.73
ines
I
A HLHLD) 0. 87 0.93 2.57 1.03 1.80+0. 82
Herbaceous plants
=
/\111%‘% 0. 00 0.00 0.53 0. 00 0.18+£0. 27
Invasive plants
41t Total 100. 00 100. 00 100. 00 100. 00
S i
AL 5 * HJ‘.)’:E% 51.90 64. 30 52.97 55. 30 74.92+5.58
Manual ground Graminoids
clearance
AAAY] 22.10 17.93 27.13 21.47 29.5443.79
Woody plants
ﬁ?é*ﬁ*% 13.57 8.73 10. 70 14. 40 15.80+2. 62
erns
%ZIK*E% 9.73 3.77 5. 60 6.13 8.41+2.50
Vines
g
s HL L) 3.03 4.37 1.67 2. 80 3.96+1. 11
Herbaceous plants
=1
A B 0. 00 0.83 1.53 0. 00 0.79£0.74
Invasive plants
41t Total 100. 00 100. 00 100. 00 100. 00

2.2 HEYESEEEY
2.2.1 H#FEHE

M Ta AT LAE Hi s kBE i BECCKO AT B
(CKOMTMHEB MR EEEAEREEZES (P <
0. 001) , Il PR AP AR kb 5 B 77 30T 3 4 A Ak 2 1] 4 )
FEmERARELS(P >0.05), fEANTIHME
PETR M Coin NEFpEEAE 3 F b B 857 B AIC AR T A1 9
B Fp R o in N ARG B Bl E R R R
Wi, AT CKL i C fE e IEab 2, 1 CK.L
JEAFE 2018 F4 8 H 25 EF 24

CHMERSNERZS ARE ., EREEEMAT .M
C B FWINH & 0y W Fh 5 B (P <<0. 05), HiAfth 22
L VNN
2.2.2 Shannon-Wiener #§ 4k

I 1b AT, KCRe i 3 (CKO FIA T 36 B (CKD
AN MBI Shannon-Wiener 8 8(C . & 2 5% (P >
0.05), EANTIHFMFMT I Com N &£/ &L
Y5 5 3 K% K 4 8% 1Y Shannon - Wiener 3§ 8 ( P <<
0.05), TEXBEWEHRAMET I N F1E Fl ¢ N0 Al 1 2
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FEARAE 8 19 Shannon-Wiener 8 4. {1 C X} Shan-
non-Wiener #8585 CK TR E 27 .
2.2.3 Simpson 38 %

B & Te AT, N TAE BRAR AT AN TR G IR 7 X 3
BEARAK T M8 19 Simpson F8 %0, 0 N AR F (9 R A, B
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MR M B Simpson $5 50t W35 & F AN T AT
B, EFEEIEHART M8 Simpson F85R B N T
PR R T okobeil s B 22 R 3

2.2.4 Pielou ¥ 4 & 38
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R ATCARCT A B R 38 50 BE 8 K0, I N A B A A1, 1 3
AFG T At b 3 5 B B Fh 2 I AR T A B Piclou 14 5] fF
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XIARTF A 8% Pielou ¥4 BEHRBTC i & 52 . K BRI
BT Con N AbBEARE # 8k Pielou ¥ 57 B 48
Boanm e BEm T ATHRANT W, £
HEAR T A 8% Pielou Y55 B 8 B0 90 0 N\ T3 B 4% 1
TETREEH H2ER AR,

)\ T i #iManual ground clearance == K 4%} FiFire ground clearance

35 2.5
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CA: C addition; NA: N addition; GM: Green manure interplantation; ns indicates no significant difference between ground

clearance. * and * * indicate statistical differences at P <Z0. 05 and P <Z0. 01 levels, respectively. Different lowercase indicates

significant difference under manual ground clearance. Different capital letters indicate significant difference under fire ground clear-

ance
1
Fig. 1
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x5 TEKMBBFEAXNLEREZEEANKRTEY S FEEHNZ 0T

Table S5 Effects of different ground clearance methods, treatments and their interactions on understory plant diversity index

SRR e Ak 3 M 3 3 5 20X AL B

ZREMEFR B Ground clearance methods Treatments Ground clearance methods X treatments
Diversity index

F P F P F P
l’f‘%ﬂ]:': EEE".J)#‘ 0. 155 0.699 11.832 <20. 001 13.023 <20. 001
Species richness
. e “
Shannon-Wiener #ff 8 1. 664 0.215 37.186 <0. 001 13. 211 <0. 001
Shannon-Wiener index
NI
;Eg:gg Tiffx 5. 942 0.027 31. 301 <0. 001 11.540 <0. 001

. o A o

Piclou %2 1% # ¥ 2.709 0.119 29.013 <0. 001 7.122 0.004

Pielou's evenness index

TR R R 22 5 83 (P <<0.05)

Note:Bold fonts indicate significant differences ( P <C0. 05)
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