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o K Ae AR AL A Y AR F A B A AL A S IR E 8.95%F= 8.87%, IR A M Aed ARt E BA bt
AT 3.45%. 5.50%A= 8.87%; EM2 F N KAk KA 69485 & BAE &t A T 1% 22.56%4= 21.84%, AR,
AR R E A Ao Aast & BAE b o A3 e 10.24%. 12.32%4= 21.84%. 2) 5 EP2 #ark, EM2 ¥ K E4Ah+5 K.
Shannon-Wiener 454 Simpson 4§ # = Piclou 3 5] E A5 K AN 2 H R & 78.48%. 124.24%. 106.70%F= 78.45% (P
<0.05), mEREMMNFEELETE 40.15% (P<0.05); 5 EP1 #atk, EMI ¥ EREFZRE S HRBHERT
WAREE (P>0.05). 3) TRAMHER, LHELBLTHEEREHFURIEME, ARALELEARHEERT
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T, BINAKRERKIERE _ESARTHADFZETBAT RN, VAR A A TARBGE R £ 500328 1 H.

KHIR: MM A TR Mo, THAEE, it it SN

FESHS: S718.54 L ikAREL: A LEHF: 1672-352X (2026)04-0698-08

Short-term effects of Eucalyptus robusta plantation transformation
on understory plant communities

Xu Pingping'2, Chen Songjia?, Li Xu?, Cui Xiaodong?, Chen Yaohui?, Li Baobin®, Zhang Shuo*
(1. School of Geography and Tourism, Qilu Normal University, Jinan 250200, China; 2. Key Laboratory of Vegetation Restoration and
Management of Degraded Ecosystems, South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China;
3. Guangdong Dongjiang Forestry Farm, Heyuan 517000, China; 4. Zhaoqing Municipal Bureau of Forestry, Zhaoqing 526000, China)

Abstract: [Objective] To investigate the short-term effects of transforming Eucalyptus robusta monocultures
into mixed stands on understory plant communities. [Method] 11- (EP1) and 4- year-old (EP2) E. robusta monocul-
ture plantations and their corresponding transformed mixed stands (EM1 and EM2, respectively) in the Guangdong
Dongjiang Forestry Farm, were selected as study sites. Changes in understory plant communities following stand
transformation at different stand ages were analyzed based on understory vegetation surveys and diversity index cal-
culations. [Result] 1) Stand transformation affected the composition of understory plant communities. In EM1, the
relative importance values of shrubs and herbs increased by 8.95% and 8.87%, respectively, in the short term, while
those of small trees, lianas, and ferns decreased by 3.45%, 5.50%, and 8.87%, respectively. In EM2, the relative im-
portance values of small trees and ferns decreased by 22.56% and 21.84%, respectively, whereas those of shrubs,
lianas, and herbs increased by 10.24%, 12.32%, and 21.84%, respectively. 2) Compared with EP2, shrub-layer spe-
cies richness, Shannon—Wiener index, Simpson index, and evenness in EM2 increased significantly by 78.48%,
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124.24%, 106.70%, and 78.45%, respectively (P < 0.05), whereas herb-layer species richness decreased significantly
by 40.15% (P < 0.05). In contrast, no significant changes were detected in the diversity indices of either the shrub or
herb layer between EP1 and EM1 (P > 0.05). 3) Redundancy analysis indicated that soil total phosphorus was signif-
icantly associated with shrub-layer community composition, while available phosphorus was significantly associated

with herb-layer community composition. [Conclusion] The transformation of E. robusta monocultures into mixed

stands can reshape the species composition and growth-form structure of understory plant communities, exhibiting

pronounced stand age dependence and layer-specific differences. Soil phosphorus is a key environmental factor ex-
plaining changes in plant community composition, and understory communities may be redistributed along gradients
of phosphorus availability. Long-term monitoring of understory vegetation dynamics is recommended to provide
stronger theoretical support for the sustainable transformation and management of Eucalyptus plantations.

Keywords: Eucalyptus robusta plantation; stand transformation; understory plant community; species com-

position; species diversity
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Table 1 Information of sampling sites

oy KL (B dbgd (D B FE Mk -hm 2 WHRm R CoD THfa4E/cm SEXA 1 /m
EP1 114.72° 23.61° 1300 200 7% 68 15 17
EM1 114.73° 23.62° 600 ({REAEM) 183 74 289 19 17
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EM2 114.72° 23.62° 600 ({REAEM) 182 It 56 14 13
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JE& 3 M (R 2), BAZEMEM 1R, b 1R
(£ 2)e WEKRRE, BEAFIRAIE YR AE X H
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hirta) FEM &1 (Mussaenda pubescens), & JG
HERE BB M N AT (Clerodendrum for-
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Ty TG ILAR R R 4E, SO B A a e
KT 96 HARZ UG AT I F B B PRI, o
JE TGRS FPEIE

2.2 MTEYIESEZHM

EP1 BUENIRAHIE, WRTFERZFBEARZ K

LR AR R A R ERL (P>0.05; K1, B
2). EP2 SUENIBZMIG, W NEREMDMEE
% Shannon-Wiener Z 144540, Simpson Z {1k
FRECF Pielou 5] FEIRE D I WA 78.48%.
124.24%. 106.70%7F1 78.45% (P<<0.05; K1 (a)
—(d); T EARZ P F S B FFK 40.15%
(P<0.05: K 2 (a)), HAnZHIEIRESIAR KA
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Table 2 Effect of stand transformation on plant composition of shrub and herb layer

JE IR oy 7 AH /% & A% i A%
N EPI 24 —8.33 30 —13.33 31 —9.68
EMI 22 26 28
EP2 16 31.25 17 52.94 17 58.82
EM2 21 26 27
AR EP1 7 14.29 9 0 10 —10.00
EMI 8 9 9
EP2 14 —50.00 16 —50.00 18 —50.00
EM2 7 8 9
e PLEHERETHERTTASE, B EEST S
R 3 HOBENHTEIEKEAIF M0
Table 3  Effect of stand transformation on the growth pattern of understory plants
o HEARTZE % FHARZ %
INFAR AR A HEAR AR A JEA AR 2 A B BRR B &S
EP1 29.12 —3.45 56.81 8.95 14.07 —5.50 87.01 8.87 12.99 —8.87
EMI 25.67 65.76 8.57 95.88 4.12
EP2 50.79 —22.56 41.49 10.24 7.72 12.32 77.03 21.84 22.97 —21.84
EM2 28.23 51.73 20.04 98.87 1.13

T WEARZEMAERMERENIAR BANEA, SRR A KBS A AR .

2.3 HIEBUOMRR
4R 4, EP1 2U& NIRACH G, T3 TP. AP.

NO;-N/ NH4"-N EZEHh0 (P<0.05), 148 pH 1H
BERK (P<0.05), JRAHP SOC. TN. BD &
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Figure 1  Effects of stand transformation on species diversity of shrub layer
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Figure 2  Effects of stand transformation on species diversity of herb layer
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Table 4 Impacts of stand transformation on soil physicochemical properties

o SOC TN TP NO3™-N/ AP H BD
/ (g'kgh / (g'kgh / (mg-kg™) NH4"-N / (mg-kg™) P / (grem™)
EP1 33.18+4.282 2.54+0.292 614.06+13.56° 1.28+0.14¢ 10.34+1.41° 4.47+0.08?2 1.13+£0.092
EM1 40.82+0.692 3.08+0.042 804.26+39.342 8.24+2.88% 30.35+0.972 3.9440.14° 1.00+0.042
EP2 20.43+1.65° 1.59+0.09 720.31+£80.10% 4.5140.84b 12.00+1.63P 4.42+0.182 1.28+0.14?
1.38+0.22° 420.24+69.71°¢ 2.81+£0.09¢ 6.16+0.30° 3.91+0.13b 1.35+0.062

EM2 18.8343.32°

T RO EEARER . A FNG FREFRORE SRR E A M R R Z 7 B (P<0.05).

(@) . RDA1: 36.20% | TP P=0.05
05 ., ° 4 AP P=0.29
: NOy/NH, | NOy/NH, P=0.12

N BDQ o BD P=0.13
= pH P=0.229
o 000 a \ 0 EMI
& S TP ® EM2

= o s| OEPI

~ -0.25 u EP2
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[ ]
-0.50 £ B

-0.25 0.00 0.25 0.50
shurb

TP P=0.21

() 050f RDAL: 5592% @

AP P=0.003
© NO3/NH, P=0.24
2 025} pH ™o, BD P=0.13
Q 1 Ap | PHP=0.285
g 0.00 . | oEMI
a Y T ° o EM2
2 . NO/NHs™ | o Ep1

m EP2
-025¢ BD d ®
o
-0.50 :
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herb

(a) ¥EARJZ, R*=0.55; (b) AR, R>=0.61. R2ALWIj%. NOs/NHs, THEESGHEHESAILE.
3 IMEREI TR T

Figure 3 Redundancy analysis of species composition
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