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Table 1 Species composition and important value of undergrowth plants in different continuous generations

Y T 1 Yy Fh RT% % (4 Important value

Plant functional groups Plant species Species latin name EP12 EP34 EP56
% iﬂijﬂ‘ﬁ% 2175 LR Alchornea trewioides 50. 36 2.82 1.74
Nativte‘:){vﬁogjfy plant KRZET Litsea pungens 42.31 4. 40 4.15
functional groups ER:ALS Mallotus apelta 23.79 2.41 2.12
K& Clerodendrum cyrtophyllum 7.21 8.75 1.77

FRT Dodonaea viscosa 7.09 1.13 -
LLa Wiy Melastoma candidum 6.46 4.75 2.13

7 pi Ligustrum lucidum 4.62 — —

it A i Microcos paniculata 4,46 — —

VUi Antidesma ghaesembilla 3.84 0.55 —

41 - B Clausena anisum-olens 3.71 — —

FF A liex asprella 3.69 — —

K+ Cuscuta reflexa 3.49 — —

=R Melicope pteleifolia 2.50 0.47 —

Wt T Embelia laeta 2.48 — -

BRI ZET Litsea glutinosa 2.42 — —

KRB Jasminum grandiflorum 2.36 — —

S ¥ Mussaenda pubescens 2.18 1. 67 —
JITRIDER Trema cannabina var. dielsiana 2.06 1.02 0.76

oo Bridelia tomentosa 1. 99 — —

FEAY Strophanthus divaricatus 1.99 — —

H B T Rubus alceaefolius 1.87 — —

A6 TR T SR Embelia ribes 1.79 — —

4 5k Sche f flera octophylla 1.67 — —

JE AT Glochidion hirsutum 1.41 — -

e Toxicodendron succedaneum 1.23 — —

ST Breynia fruticosa 1.12 — —

AR Cratoxylum cochinchinense 0.98 — —

K Solanum torvum 0.96 — —
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Continued table 1
T e Wy Rl BT %4 Important value
Plant functional groups Plant species Species latin name EP12 EP34 EP56
5 H AL Zanthoxylum avicennae 0. 86 — —
T 18 Zanthoxylum nitidum 0. 85 — —
TR Smilax glabra 0. 85 0.37 —
[ E 30 Rubus lambertianus 0.72 — 0.72
KA F Garcinia multiflora 0.57 — —
[ak) Broussonetia papyrifera 0.56 — —
AT Myrsine africana 0.55 — —
7 Y Viburnum fordiae 0.49 0.56 -
I Atalantia buzifolia 0.47 — —
e Mimosa bimucronata 0.46 - 1. 44
LLga R Melastoma malabathricum 0. 44 0. 37 —
AR Mallotus repandus 0.43 — —
Xt A Ficus hispida 0.43 1.15 -
X 2K e Paederia foetida 0.43 — 0.72
G 12 Rk Helicteres lanceolata 0.41 — —
E IR Chukrasia tabularis var. velutina 0.41 — —
2 |5 e Pericampylus glaucus 0.40 — -
k4 Rhodomyrtus tomentosa 0. 40 — —
B Eurya ciliata 0. 36 0. 37 -
A Rhus chinensis 0.35 1. 86 -
A B AR Ficus pyriformis 0. 35 — —
E & Smilax china 0.33 0.55 -
P Codariocalyx motorius 0.33 — —
& AT Lespedeza thunbergii subsp. formosa 0.31 - —
BRECSE Wi s Sida chinensis 0.30 — 0.58
[5F/N Aralia elata 0.29 — —
N3] Clerodendrum mandarinorum — 1.73 —
A Pueraria lobata — 1.72 —
2510 Maesa japonica — 0.58 —
T Melia azedarach — 0.51 —
7 Al Clerodendrum japonicum - 0.57 —
MK Bk Phyllanthus urinaria — — 1.76
AK#; Rubus swinhoei — — 0. 64
FesE Malvastrum coromandelianum - - 0.72
b Ficus hirta — — 0.72
4 i%ﬂﬂ‘ﬁ% IINAE BRI Ottochloa nodosa var. micrantha 30. 25 138. 05 2.10
Nativ?hi!érbaceous g 5 Monochoria vaginalis 7.13 — 0.73
functional groups RT3 Scleria terrestris 6. 38 0. 37 —
4T Lygodium japonicum 5. 81 1. 40 -
[57] 5 4 R Paspalum orbiculare 5.34 0.58 2.13
IS Dianella ensifolia 5.17 3.57 —
i Bk Hypolepis punctata 4.98 10. 50 7.20
A Microstegium vagans 3.87 69.03 —
KRB Polygonum chinense 2.34 1.08 2.83
HATE Miscanthus floridulus 2.14 1. 34 1. 40
2f 1 it Pteris semipinnata 1.65 0.37 0.76
[EES Imperata cylindrica 0.92 0.58 —
HEHSF Cymbopogon tortilis 0.58 — —
R Arthraxon hispidus 0. 50 0. 83 —
Bl R £k R Adiantum flabellulatum 0.49 — —
Nl Thysanolaena maxima 0. 46 — —
a1l 2% Alpinia zerumbet — 0.55 —

FLAR A Polygonum perfoliatum 0. 39 — —
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Continued table 1

B %4 Important value

T 4 D e A L/ £
Plant functional groups Plant species Species latin name EP12 EP34 EP56
AT Lophatherum gracile 0. 39 — —
5 E ik Blechnopsis orientalis 0.31 6.01 0.68
— AL Emilia sonchifolia — 0.73 1.03
RUH Gahnia tristis — 0. 64 -
BRI Dicranopteris linearis — 0.45 -
TR Ixeris polycephala — — 1. 26
TF R Digitaria cruciata — — 0. 60
46T B R Cyclosorus parasiticus - - 0.58
AR HE i AE Urena lobata 6. 70 9. 89 14.01
Invasive plant
functional groups VAR L Bidens pilosa 5.69 — 111.71
KB Eupatorium odoratum 4.64 3.02 48.34
[FE Praxelis clematidea 1.10 5.52 18. 54
I g ) Lantana camara 0.39 0.56 4.07
i - = AE w Borreria latifolia — 6.42 37.26
X R B Kummerowia striata — 0. 37 —
FETTH] Ageratum conyzoides — 0.45 20. 83
B T Crassocephalum crepidioides — 0.58 0.58
/N Erigeron canadensis — — 3.40

T5 253 4l A R WY, Bl B e RS 2 8 AR B 1
AR R B ) = R ARG 35 RN R S A AR B
225, EP12 MAr & + RAN YRR A FE Y 1) W) #
B % m T EP34 il EP56, EP34 i 3% & EP56,
EP56 M ARFFE&EE S T EP12 1 EP34.H2E %R
B AR 35 B S EE Y AEfR A L. EPL2 19 S £
AR A ) Ty R B A A X 5 RN R EL(E R = T EP34
1 EP56;EP34 1) £ - FUAAEH YY) T REFE (0 AR Xt i i
WEAE B F & T EP12 Ml EP56, EP12 & & & T
EP56; EP56 14 A =48 4 ) R B 1 A 4T 55 3 i 88 2 (H
B % ® T EP12 1 EP34,EP12 Ml EP34 2% 3R 3
(KD,
2.2 AEAEHRYBBWAIRKTED SHEMEIEE

I 2 0] DL, BE A R B AR AR 18 s Ak
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3.28) nmol « g ' « h™' F1(33.89+6.83) nmol *
g ' o h s R N-CBE-B-E AT RIS Mk B EP12
M(34.0243.11) nmol » g ' « h™' TFF] EP34 FI
EP56 f#) (21. 57 == 1. 96) nmol * g ' « h™' Ml
(27.6643.59) nmol+g '« h ',
2.5 HEYSHE. TERBRAFMTEBFEEMEX
S

AH A3 AT 485 R WY, KA N AR AL ) 2 FE
5 R0 77 48 bR A A S8 O M R R R R B R
AP FE AR S 2 I IE AR DG OE R (P <<0. 01) . 15 R
P T 5 A A BN 4 B Pielou 3950 B 38 $ & 1 3%
IEFIE R R (P<C0.05) (& 2),

Table 2 Correlation analysis of plant diversity indices with soil fertility indices and enzyme activities

ki Wb RN T AR R 4 46 %L Pielou 5] BE#54 ¥l AR A
IEd/ Species Phylogenentic Shannon- Piclous evenness Simpson
ndex richness diversity Wiener index index index
()rg’ﬁiﬂlr}nﬁatter 0. 805 * * 0.767 % * 0.669 * * 0. 548 x * 0.669 * *
.
Total%rlfrogen 0.814 * * 0.726 % * 0.941 * * 0. 877 % * 0.941 * *
Total ﬁ?fphoru% 0.684 % * 0.677 % * 0.674 % * 0.585 % * 0.674 % *
Total %Oﬁ%%ium 0.762 % * 0.766 % * 0.665 % x 0.603 x * 0.665 % *
N7
Ammofii;%itrogen 0.741 % * 0.728 % * 0.630 % x 0.540 % * 0.630 % *
A 4
\Iitrfi‘ul‘:liétﬁl"ogen 0.739 % * 0.712 % * 0.657 % * 0.566 % * 0.657 % *
Amilab’%ﬁfﬁiphom 0.580 % * 0.466 % * 0.743 % * 0.696 % * 0.743 % *
SR 0.409  * 0.289 % * 0.732 % % 0.749 % % 0.732 % %

Available potassium

oo Ml x B ERAE P<T0.05 Fl P<C0.01 Ay &M

Note: * and * * indicate significant correlations at P<Z0. 05 and P<C0. 01, respectively

FH OG0 Hr il e B » Bk - S R 1k Wk PR W A1 8 A4S £
SERC S48 45 5 By R A B o A A ) g L IR L B-1, 47
R TR N- 2 T -3~ 42 5 A I S A 0 3 P9 DA 5

FFR (P <<0.0D), MR 8. 28 . A YLE M
ERASAS IR B 5L W 3 E A6 (P <0, 05)
(% 3),
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Table 3 Correlation analysis between soil enzyme activities and soil fertility indices

& br [N it S ALY JI i i P W R ity B-1, 4-FHH 1 G N-Z Bt - B2 i B 1 it
Index Phenoloxidase Peroxidase Urease Acid phosphatase B-1,4-glucosidase N-acetyl-8-glucosaminidase
/ﬁﬂlﬁ 0.407 % * 0.392 % * 0.669 % * 0. 244 * 0.667 * * 0.378 % *
Organic matter
%/ﬁ 0.638 % * 0.618 % * 0. 806 % * 0.235 * 0. 838 % * 0. 760 * *
Total nitrogen
- g 0523 % * 0.500 % * 0.720 % * 0.321 % * 0. 650 % * 0.466 % *
Total phosphorus
4 . -
. 0.430 % * 0.388 % = 0.557 % * 0.228 * 0.612 % * 0.349 % *
Total potassium
it A
A éﬁ'“ﬁ 0. 360 % * 0. 346 % * 0.684 % * 0.263 * 0.540 % = 0.296 % *
mmonium nitrogen
[EESE A
Ni e 0.391 % * 0.358 % * 0. 660 % * 0.189 0.602 * * 0. 387 * *
itrate nitrogen
. o2 0.551 % * 0.357 % * 0.542 % * 0.038 0.614 % * 0.671 % *
Available phosphorus
S 0.698 % * 0.603 % * 0.462 % * —0.063 0.615 % * 0.833 % *

Available potassium

oo Ml x B ERAE P<T0.05 Fl P<T0.01 1By &M

Note: * and * * indicate significant correlations at P<C0. 05 and P<C0. 01, respectively
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Effects of High-generation Ratations of Eucalyptus on Under-
growth, Soil Fertility and Enzyme Activities

LI Chaoting' ,ZHOU Xiaoguo' , WEN Yuanguang'*,ZHU Hongguang''*,QIN Zhiwei' ,
LI Xiaogiong'”*,YOU Yeming'*, HUANG Xueman'"”

(1. Guangxi Key Laboratory of Forest Ecology and Conservation. Forestry College, Guangxi University, Nanning. Guangxi,

530004, China; 2. Guangxi Youyiguan Forest Ecosystem Research Station, Pingxiang, Guangxi, 532600, China)

Abstract: In-depth study on the effects of successive high-generation Eucalyptus plantations on the under-
growth plants, soil fertility and enzyme activities, scientific understanding the ecological environmental pres-
sure of Eucalyptus plantations, preventing the invasion risk of exotic plants and the degradation of soil quali-
ty, and maintaining the sustainable and high-quality development of Eucalyptus plantations is of great signif-
icance. By using space-for-time substitution approach, we chose a chronosequence representing the low gen-
eration (1—2 generation, EP12) ,middle generation (3—4 generation, EP34) and high generation (5—6 gen-
eration, EP56) of Eucalyptus plantations to comparatively analyze the effects of high generation successive
rotations on undergrowth plants, soil fertility and enzyme activities. With the increase of successive rota-
tions, the species and functional groups of undergrowth plants changed significantly. The dominant species
in EP12 were the native woody plants such as Alchornea trewioides, Litsea pungens and Mallotus
paniculatus , and the important value of the native woody plant functional group accounted for 67.46%. In
EP34 stands, the native herbaceous plants such as Otzochloa nodosa and Microstegium vagans were the dom-
inant species with important values taking up 78.69%. Invasive plants, such as Bidens pilosa » Eupatorium

odoratum and Borreria latifolia s were dominated in EP56, with important values accounting for 86. 25%.
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The results showed that eight soil nutrient indexes, such as soil organic matter, total nitrogen, total potassi-
um, total phosphorus, ammonium nitrogen, nitrate nitrogen, available phosphorus and available potassium
in middle and high-generation successively planted stands, and six soil enzyme activities, such as phenoloxi-
dase, peroxidase, acid phosphatase, urease, f3-1, 4-glucosidase and N-acetyl-f-aminoglycosidase, were sig-
nificantly decreased. The correlation analysis showed that the diversity of undergrowth plants in Eucalyptus
plantation was positively correlated with the eight soil nutrient indices and five soil enzyme activities (except
soil acid phosphatase) (P < 0. 01). In addition, except for soil acid phosphatase, phenoloxidase, peroxidase,
urease, f3 -1, 4-glucosidase and N-acetyl-f-aminoglycosidase were positively correlated with soil fertility indi-
ces (P <C0.01). The high-generation continuous planting of Eucalyptus resulted in significant changes in the
composition of plant species and functional groups of undergrowth native plants, causing a decrease in soil
fertility and enzyme activity, leading to serious invasion of alien plants.

Key words: Eucaly ptus ,successive high-generation cultivation, plant functional groups, soil fertility, soil en-

zyme activity
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