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Effects of light intensity on growth and biomass allocation of invasive plants
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Abstract; As an important component of global environmental change, the invasion of exotic species represents one of the
most serious threats to native biodiversity and ecosystem function worldwide and causes huge economic losses. Light is one of
the most important limiting resources for plant growth in subtropical and tropical forests, wherein the plant abilities of
capturing and utilizing light becomes a determinant for their establishment and fitness. In this study, we compared plant

growth, biomass allocation and leaf-level traits in response to variations in light intensity in Mikania micrantha and
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Chromolaena odorata, which have invaded many habitats in South China causing significant damage. We hypothesized that
the invasion potential of exotic species will be restricted by the effective optical radiation they can capture, and light
intensity may play an important role in determining the community resistance to invasion. Our results showed that the two
exotic species both could survive under 3%—60% of full solar irradiance and display a relatively flexible biomass allocation
strategy. It indicated that they have acclimated to a wide range of variation in light resources, which supplies ecological
foundation for their widely spread. Low light significantly decreased the biomass accumulation of the two exotic species/and
might contribute to the low invasibility in monsoon evergreen broadleaf forest ( MEBF) to plant invasions. In addition, we
found that high light resulted in smaller and thicker leaves (low SLA, LAR and LARMR) in M. micrantha, which' is
advantageous to maintain the water balance under high light. When growing under low light conditions, M. micrantha
increased its SLA and LAR. Its leaves turned to bigger and thinner, which is helpful to capture more light in adapting to the
decreasing light. By contrast, C. odorata demonstrated no significant change in its leave-level traits/ across the light
treatments. Collectively, the vine M. micrantha had higher morphological plasticity than _herb €. odorata in leave-level
traits, and higher morphological plasticity is helpful for M. micrantha to search light resources more effectively in variant
light environments. And our results support the assumption that light may play/an important role in determining the

community invasion resistance.

Key Words; community succession; invasive plants; specific leaf area; biomass allocation; light intensity;

community invasibility

HIRPITIAAZAE ARG BN ™ U T AR SR G RE AN A R AR, 3 0l 1 BRI 28 %
PRI BEE W AR — HRARAS W E B BER — —Rl RSZ T AR P 2 v i AR R 5
SRR S W AR, B P ARG, X R AR SR B s X e R T Y B R R A SRR X
ST LU AR 7 AT At s | SN RAR R AN [T ) A 55 B A AN TR AR 3, Kb T 1808 i 0T B R R Y L
40N | AL 0 B B S S R b A T TR, SRS L BN 45w o B4 AT A 25 R T X VA (1 TR
PR T oTER BN TR B AR

IR AR AE 2525 SO AR A R N A 5T A SRR ARAE S = M — D i 3R 7 X A
G ARAES PRGOS [ N AMAEE R M A S 2 TS A F B R Al . AT R B, AT
TR W B AR EETE LA AL T B LA R AR T s A T AR B R H 2 —, BR
WL RAST AR A A 25 D -t T BB S % SR AT I AR 3 ABE RS, L BT AR 9 1 T AR L ok
SRR T VR — SR HAT | BT A ) A= K o T 0 A S B PR 11 e (i AR R R e
WA PE SRS R G A A ANTE A B0 A FLARIRBE P OC IR BT B A RE T K 8 R ARk, e FRER B |
' PR ) R T B3 TSR, 3ok Aol XA 4 7 A TR 2R s i 10 B R R, R R O R AR B R AR AR
A R RS TR 300 T e Z AL AR B S AN G i VR T 2 5 BAT TP DI I 70 A2 S5 R A5 TR i T A A 35
HI R0 Y 22 o VR, — s o 3t PR AR DB IR AR UM BRI T B A R A S 1

ST T AR A T LA R A T3 AN (] P 30016 R 5 1 22 3] AR, AS BT S ERE 38 5 S A0 45 0 10 A [ %
B BERR MO BRI BE | LAAE A R Ml DX i ™ B A A S B AR AR 3% H 54 ( Mikania micrantha) R KB5S
( Chromolaena odorata) HHWFFEXT S 1t e —FTEA R G IAE T A K A& 0B X B RRE B3
A AIEYE S AR B AR, $a7n 0o 7R R W HE 7 Y nT ARAE R BOVE T, Sk A SR A AR T 32 A R0k
BRSPS R IR, St HR 2 M A ] 388 o B bR L A AN [ ] AR MR B 22— AR SR R A X R s v A
(MR AL AR, TR] N3 R S B AR BB A B SRR 2l

http ; //www.ecologica.cn



18 31 PR A NIRRT ARAE A H A A B R A R R A My o3 B AR S 6023

1 #RFnFiE

1.1 HEYAT R

ARG e BOM b e AR e 0 IX A 35 ™ HE A A B ARAE A H 38 AT RAL R I SE XS &R

PH 2 A PHIR T 2 RO A A T R B A S 5L, U™ R g e e &0 B AR
W S Hb X RIE JL P 0 25 b X0 BN AR i DX R b | B b A P 25 A 25 2R 0 1 i o R A ) 2 R
TR T U R R E T E R P B AR D E AR LR T 19 TR s S A A T SRR
B 364 B B B AR VT — A i — 2D B AR R 4 1 R DA S R IR

RALRE A AR AR BA BB WEHE R, S 3R 2 R A, J5 ™ e 8 i o KL AE 20
A 20 ARG VRN —Fh B BHEY 5| B Z EOR S BLE A0 T8 RO 2¢ R FEEE (SR PT I B
JE KA REE BV EE A EL AR OO — R B A R e e R 7R R | RHLEE 1934 AEAE R
B P PRI, I AR 08 R U B P o BN (PU R AR ) M EY ORI
B . 2003 AREZ IR R 2 i fe 3 IR ™ H Y 16 Fh Mok AR P Ay, LR f 3 R B 4 41 4
B Y A
1.2 FEMHEDL

S LA 0 B DA DX e el i BT 1 28 2 A AR PR AP X ST T 195648, o 2 FR 1 i b AR &
FECHZ NS A Wy R R4 DX B 5L 22— S8l L2 Py Bl OR AP A T o ] A g L X AR 48 B R T AR L
AR 28 1120337, 445 23°107, ST ARZI 2 1200 ha , JRAR I e f g . A< DX MR 22 XM, 451 2 R
R 1927 mm, EVIHXNREE R 80% , F RN 21.4 C, SFIL 5 22 R E TR A B _E AR
CIMEFN MR,

AW FEE R LU A PR DR XN 781 | 3 N R PR I AR AR AL R B 4, 3 3 Ak
B g AR B B MR (Pinus massoniana ) BR JEE F U0 S it ) i TR S 0K (TR PRI SR ) MR I 201 1) 2= XL
LR AR (FRTFRZEIAR) o TR R JCEE VS S B AR ( P. massoniana forest, PMF) SE PR X AR e A i
VDX, oA T Moy PR 2 XU SR R PR 30 5% o N T RP A T 1930 4724770, IR A (PBMF) , {7 T4
DX i P8 5 e L P Y e B X SR AR MR AR il B SR A AR D R WA R T 80100 o i A b DL AT K ( Schima
superba ) HESE ( Castanopsis chinensis ) B4 ( Castanopsis fissa) %50 3 o 78 5] L ZRARTE R R 50 | iz 75 2 Ab
TR E By B ZRHK (Monsoon evergreen broadleaf forest, MEBF) 734 76 R 47 X A% 00 X, PR AF 3
SEUF, A 400 Z AR IR S . BEVE AP AR R ok, RIS S AR, BRI R M DL BR R SE kR
( Cryptocarya concinna) SETE JE55HE ( Cryptocarya chinensis) A J e uH ) 12 BETS 2 T8 1 B T HHF Z X(
A AR SRR AAHS T 4K ) 9070 X 4656 B 40T B 0 0 B 2 A M TR 5
R
1.3 SCEBEE

AT TE A L AR R A DX 0 B M b R AT i ek P R 5 BH RO G 7, ST AR XS OG5 ( Relative
irradiance , RT) 705124 3% 25% 1 60% I 3 A, 05400 2 XUbK IR SSARAN S R R bR 3 AN [ Beft ot
HRAR DL

3R A B AR 8% H 3G Fh o N CHLFLRDFHREFITE RI 25% WM N OB IR b . PRI ) 41 i ik e 24 °R
10em AEAT B PR R/ N—BUN L RS R BIAE A (EAR 19em, 5 17em) R ALEAE 3 Bk, #R 5L SRR
Bt 2 1 10em DA 3R 20 A%,

TEREAS SRR A OB R S LR AR 3 AN B PN, A ) F F O REAL PR i 6 2 EE AT
T R A% DK — UK, B 78 A I 7K 53
1.4 FEYIE

FRRAC 4 D AT DRl 4 75 OB AR R /N O 4 R e, R s/ AR 451 2% ok bk, AR 2504

http ; //www.ecologica.cn



6024 A E = 378
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Fig.2 Effects of different light intensity on growth of Chromolaena odorata
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2.2 N[RIGEE X 2 25 A RAIL R LI A W 43 A S )
ASTR] i A X6 7 H 2 R ROPL B 2 v A i A BE RS2 R ISR 1, BE S TR U S | A H 2 AR A W B L
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F1 AEXENFHBN VNEDHENES LI
Table 1~ Effects of different light intensity on biomass allocation of of Mikania micrantha and Chromolaena odorata seedlings
AHXF 58/ % AWy L AR AP L LR W L
% of full Root mass Stem mass Leaf mass Leaf mass Root to crown
sunlight ratio (RMR) ratio (SMR) ratio ( LMR) fraction (LMF) ratio (R/C)
PH % 60 0.23+0.01a 0.44+0.02a 0.33£0.01a 0.43+0.02a 0.30+0.02a
Mikania micrantha 25 0.20+0.01ab 0.47+0.02a 0.33+0.02a 0.41+0.02a 0.25+0.02ab
3 0.18+0.01b 0.42+0.02a 0.39+£0.03a 0.48+0.03a 0.23+0.02b
AL 60 0.27+0.03a 0.29+0.04a 0.44+0.03a 0.60+0.04a 0.38+0.06a
Chromolaena odorata 25 0.25+0.01a 0.39+0.04a 0.37+0.03a 0.49+0.05a 0.33+0.03a
3 0.16+0.01b 0.37+£0.03a 0.47+0.02a 0.55+0.03a 0.19+0.03b

FHBM FIELARHERR, n=6, [E—PFf[E—3] AR T RERIRTE 5% KF 122 5 .35 (SNK test)
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B (F=6.496, P=0.018; F=5.495, P=0.028),
2.3 OR[EDGHERX R H 25 A LR 4 SLA \LAR \LARMR (13

ANT] e A BT 2 H 2 A KL Ll B T AL SLA M AL L LAR AR EE LARMR AOR20R L3 2, BP9
gE LR B 2 40 SLA .LAR .\LARMR ¥/ LA 3% 268 T i K, B35 T 60% fl 25% 46 HRALH (F =
14.901, P<0.001; F=33.439, P<0.001; F=22.843, P<0.001), 3 FOGRRAIF, KHLH L SLA LAR
LARMR JC it 3% 22 5 (P>0.05) .

®2 ARSECEXNFHHFN CHVEL LM ER  AHEREL AR E S0

Table 2 Effects of different light intensity on specific leaf area, leaf area ratio, leaf area root mass ratio of Mikania micrantha and Chr

odorata seedlings

ok e AR AL AR L
Sunlight Specific leaf area (SLA) Leaf area ratio (LAR) Leaf area root mass ratio (LARMR)

B % 60% 400.27£14.67b 130.81:£4.66b 576.72+49.28b
Mikania micrantha 25% 537.44+84.99h 176.30+24.17h 905.64+139.54b

3% 820.23+42.35a 318.30+15.89a 1769.52+£167.16a
L 60% 380.96+10.94a 165.79+6.95a 635.84+86.34a
Chromolaena odorata 25% 324.13+24.78a 121/18+19.51a 488.39+69.51a

3% 455.60+102.56a 206.99+38.83a 1413.06+413.84a

RPN FIHEARUEDR , n=6, [F—P)Fh[El—F] AR T RERRTE 5% /KF L2253 (SNK test)
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T SRk A S R AR AR RF RO T BIK A, CH 48 TR 60% 40 R FITE 259% 42 R T 2%
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