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Table 1 Growth characteristics of four understory shrubs in Acacia mangium plantation

HEA 7 Az 3= et e T s

Species Name Family Ground diameter/cm  Height/em  Canopy/(cm x cm)  Density/(#-hm™)  Coverage/%
JUi Psychotria rubra 755l Rubiaceae 4.04+0.74 207.6 +28.9 197.8 x 174.6 309 10.5
Mg+ %75 llex asprella %7 %} Aquifoliaceae 4.28+0.28 292.8+39.2 327.1 x 353.8 252 29.1
=X Evodia lepta %%} Rutaceae 3.60 £ 0.67 255.3+34.4 173.7 x 188.4 271 8.8
BE4 4R Rhodomyrtus tomentosa B4 URF} Myrtaceae 2.38+0.47 203.0+19.8  129.1x150.4 509 9.9

FEIRAE, IFERAACRSE 30 A . T
IS, IR LA B S 5, RIRTAEAR
TR 5 (AR 6 cm) REHHRE, fE
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452 a Chla/(mg-L )=12.7X0Dgs3—2.69%XODgys
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B T ] S0 S A 4°C SRRV
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(2.5:1) ME; TR - IR /M
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V) Bray-2 #2525 FAR BT L vkl e
1.4 Zitorth

KH B ER 7 245081 (One-way-ANOVA) Flix
/N ZE S (LSD) WG [RIARTT AR - bt
i, AR SR, OLGOER. ISRk
H S AR 22 55 [RIE SR A Pearson AH
KITHT 4 TR HEAR Iy &R FEBRIAI A AHOCHE . A
HIGEHTEAE SPSS 22.0 (SPSS, Chicago, USA )
i T, GITEIEIITE Excel 2013 ( Microsoft Crop.,
Redmond, WA, USA ) H12&1,

2 R
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ERMESEtR
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Notes: The different lower letters represent the significant difference among four species (p < 0.05).The same as below.
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Fig.1 Leaf mass per area (LMA), N and P concentrations, and N : P ratios of four understory
species in Acacia mangium plantation
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Fig.2 Leaf photosynthetic pigments of four understory species in Acacia mangium plantation
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Fig. 3 Leaf non-structural carbohydrates of four understory species in Acacia mangium plantation
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ARG, 4 PPN 5 AT OB 5 TE A LUAE T
W RFpEI 2SS (E 3F ),

24 SHEBRAIMKAEHR FTEARRELEEWN
HHEER

JUAT A = SRR ) 38 Y pH {34 3 = Tk
SURAEE 09 pH H, H A& AR 158 pH {H1X
338, RIMMBGRPFRYE; BR pH A, ARIFEAR
HE R - AL RR P 22 A K (R 2). B AR A

TARAS (7] HE A AR [ 4= 3 19 A HL 5T AR b B R
9.12%~9.99 %, Ak WAR Bl 3 A% S Rl A
4 W%MEI%&%)&@‘@EJMM@
AR I A 5 AR L 18 il

ﬁﬁ%%mo

7 0.78~0.95 mg-g
Tl (£2),
25 SHERAIMKT4FERMFEBESE
Sx&es EENERKEEIHXR
MR 7 HEH i 5 Chla, Chlb, Chl (at+
b). A&, BEEE D ERES R R E A



140 Mool B o OBF 5 %34 %
#x2 SHEBAINRKT 4 FEARRE T EEBL
Table 2 Soil physiochemical characteristics of four understory species in Acacia mangium plantation
4 il MM & =X Hex R
Variables P. rubra L asprella E. lepta R. tomentosa
pHIH 3.57 +0.02° 3.46 £ 0.09° 3.59 +0.09° 3.38+0.02°
HHLF SOM/% 9.99 +0.53" 9.49 + 0.44° 9.98 + 3.70° 9.12+4.71°
MA TN/g-kg ") 3.96+0.37° 3.78 £ 0.29° 3.83+1.21° 5.42+1.01°
S TPA(gkg ™) 0.95+0.11* 0.78 £ 0.05° 0.91 £0.07 0.88 £0.12°
B3 AP/(mg-kg ™) 7.64 +1.87° 4.96 +0.72° 6.92 +2.61° 6.27 +2.56°
7% NO; /(mg-kg™) 1.25+0.56° 0.18 £ 0.06" 1.06 £ 0.69° 1.48 +0.16°
A E NH,/(mgkg™) 0.24 £ 0.05° 0.56 + 0.26" 0.39 £0.13° 0.17 £ 0.02°
THA IN/(mg-kg ™) 1.49 +0.52° 0.74+0.21° 1.45+0.57° 1.65+0.18"

e RPAFE/NG FREOR AR FRE R Z R (p<0.05).

Note: The different lower letters represent the significant difference among four species (p < 0.05).

*, M AF%A&&Y5 Chla, Chlb #1Chl (atb) &
T E B I S IR ARG s I R R E S SRR A e Ry

EEEEFIEMC (£3),

R3 DHEBARAIMKT 4 MEAHFEHSESAGBR FFEMEBRKLEMHIXR

Table 3 Relationships among leaf N and P concentrations, photosynthetic pigments and non-structural carbohydrates of

four understory species in Acacia mangium plantation

ZH Ll i o RS R RS AL
Variables Leaf mass per area/(g'm®)  Leaf N concentration/(mg-g ')  Leaf P concentration/(mg-g™')  Leaf N:P ratios
HeH- i & Leaf mass per area/(g-m ) 1 —0.860** —0.629* 0.153
4¢3 a Chla/(mg-'g ") —0.589* 0.736%* 0.240 0.345
4% 2b Chl b/(mg-g ™) —0.586* 0.619* —0.034 0.559
ZHA% MK Car/(mg-g ) 0.114 -0.393 —0.454 0.168
B4R Chl (a+b)/(mg-g ™) —0.617* 0.715%* 0.129 0.453
Al A Soluble sugar/(mg-g ™) —0.446 0.233 —-0.260 0.518
JEHE Sucrose/(mg-g™) —0.639* 0.484 -0.025 0.418
JHE Fructose/(mg-g ™) —0.500 0.293 -0.234 0.577*
JEN Starch/(mg-g ™) —0.137 0.045 —0.505 0.664*

v PRRIR R E MR (p<0.001F1p <0.05),

Notes: ** and * indicate significantly correlated at p <0.001 and p < 0.05, respectively.
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NSC F=rE 22 5%, W N e ATTE 6 A 1 A
FHAEMS F 22 50T — oA, TR B A T
BERS it EL A B 1 1 NISC A 55590 i b — 1E
HIH- 235 - e e 740 7 1 NSC 7 2 Hos b i
O T AR AF I 5 R BN T MR B i 9 PR B LA
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AR T AE R ERTI, Mg 2 AT DI i a5
TERERPIAD, Ak AR AT RIS N AR A 0
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32 SHHEBAIMMKTAEEKRBIFESSRE

AR, 4 FHEARM R pH (HI/)
T 4.0, H U= AR 44 pH (E ) 3 &
THE A AR 18 pH fH, R 4 FEARAKM L
e beieor; I RCEURIBERY O AR RN, R
B 5 5 AR AR S REAR B A K] B2 B AW 7R
SrRIBRT . ARBE ALY A R T Bl 1 57T
2, MY R AW AW AT LURON
R FR A RS, HEgeit, YA
A B 11.8~28.6 g-kg ! M8k
TLFER 0.46~2.45 g-kg '™, ARG H, AR
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A EE BN A Y R B R R ARG
WM, TR ARARAE S R e P R 20 sk B il
YA IR T, W ER 25 ) A AT AR ARAE )
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Variations of Leaf Functional Traits of Some Understory Species in
Acacia mangium Plantation

MO Qi-feng"?, KONG Jie-jun', WANG Yi-ying'?, CHEN Yi-qun'?, HE Zhi-hang',
LIU Xiao-dong"?, WANG Wen-juan’, PENG Zhong-tong', ZHONG Pei-qiao’

(1. College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, Guangdong, China;
2. Guangdong E’huangzhang Forest Ecological Research Station, Yangjiang 529631, Guangdong, China; 3. College of Natural
Resource and Environment, South China Agricultural University, Guangzhou 510642, Guangdong, China; 4. Research Institute of
Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing, 100091, China;

5. Life Sciences College of Zhaoqing University, Zhaoqing 526061, Guangdong, China)

Abstract: [Objective] To study the variation of leaf functional traits of different understory shrubs in Acacia mangi-
um Willd. plantation, so as to provide references for species selection for regeneration of understory vegetation in ma-
ture plantation in southern China. [Method] In this paper, four understory shrubs, including Psychotria rubra (Lour.)
Poir., llex asprella (Hook. et Arn.) Champ. ex Benth var.as, Evodia lepta (Spreng.), and Rhodomyrtus tomentosa
(Ait.) Hassk. in a thirty-four-year reforested A. mangium plantation in Heshan City, Guangdong Province, were used
to study the variation of leaf functional traits and try to clarify the adapting mechanisms of understory species to light
environment in plantation. [Result] (1) The leaf mass per area (LMA) of R. fomentosa was the highest, with the
value of 157.51 g-m™, which was significantly higher than those of the other species, and the LMA of L. asprella was
the smallest; the leaf N and P concentrations of E. lepta was the highest, but with the lowest N: P ratios; (2) Both the
Chl a and Chl b contents in /. asprella leaves were significantly larger than those of the other species, and the leaf ca-
rotinoid content in 1. asprella was lower than that of P. rubra, but higher than that of E. lepta and R. tomentosa;
(3) The leaf soluble sugar and non-structural carbohydrates (NSC) of 1. asprella was significantly higher than those of
the other species, and the leaf starch concentration of /. asprella was also significantly larger than those of E. lepta
and R. fomentosa, indicating that I. asprella can well adapt to the shade environment via storing relatively higher sol-
uble sugar and starch. [Conclusion] Among the four understory plants, the lower LMA of I. asprella can be helpful
to maintain the strong photosynthetic capacity. Also, the higher NSC in leaf of I asprella can provide stable energy
for adapting shade environment. Therefore, 1. asprella can be a selective species for regeneration of understory in ma-
ture plantation in southern China.

Keywords: understory; photosynthesis pigment; non-structural carbohydrates; plantations; southern China
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