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Effects of Light Intensity on Phenotypic Plasticity and Survival Strategy of
Dracaena cambodiana Seedlings
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Abstract: In order to understand the effect of light intensity on seedling growth of Dracaena cambodian, the
changes in morphological, physiological and biomass allocation characteristics were studied under four kinds of light
intensity, including 100%, 37.3%, 15.5%, and 4.2% nature sunlight. The results showed that there were significant
differences in morphological, physiological and biomass allocation indexes among different light intensities. The PI
(plasticity indices) of all indexes ranged from 0.08 to 0.86, in which PI of biomass was generally higher (0.67-0.86)
than that of the others, indicating that the seedlings had better adaptability to illumination conditions by adjusting the
allocation of biomass. With the decrease of light intensity, the specific leaf area (SLA) and leaf area to root mass
ratio (LARM) significantly increased, which indicated that the seedling could increase the leaf area and the area of
photosynthesis to effectively adjust biomass allocation. In conclusion, the seedling growth of D. cambodiana would
be the best under 37.3% NS (L2). Because the existing habitat of D. cambodiana was damaged, and the seedlings
lacked shading, it was unfavorable to the growth of seedling root system during the dry season. So, this may be one
of important reasons for the failure of the natural regeneration of D. cambodiana.
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74 % Ifil B (Dracaena cambodiana Pierre ex
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PAE, SEFE/KEL 664 mm, FEEIFIRHEE ~84.0%,
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SR FH 88 B PR 428 ) Ol R, 1A B A B
BT ¥ [ 5 3 59 9 100% NS (nature sunlight, L1).
37.3% NS (L2). 15.5% NS (L3). 4.2% NS (L4). B
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BRI ZE(E )R I, fE(103+
1) CHFE L7 hEFRE, THE MMk T E R
g6 bb K EE T AR % . A2 & L (leaf mass fraction,
LMF)=M-E ¥ & S A Y& 245 Lt (branch
mass fraction, BMF) =AW & [ A&, WRAEY
=t (root mass fraction, RMF) = R4 & [ s BV
76k Eb(root mass/crown mass, R/C)=HRA:WE /4
sy A, R L (leaf area to root mass ratio,
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(specific leaf area, SLA)= Flk S HTHIFR / BRR A IH 5,

I8 R DOV 23 e BE R R R K
B2 0.1 g Hrie it pe e A i v, BYRRZY | mm ()4
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£} Chl b= (22.9Dg5—4.68Dgs5) XV/1000W; fa -4
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152 B AR R T

%5 26 &

Fe bR AT B PE 45 £ (plasticity indices, P1)= (G345
B ) BRI — B/ NF38ME) 1 B KPR E

1.3 BiEaE
% FHl Excel 2003 £ SPSS 17.0 %4t ¥z 347 45
fr/%ﬁ ANFESCR AR T il R eSS )
HAY B R SPSS 17.0 B (BRI & 250>
1‘}?, F347 Duncan £ & L AL TSR (P=0.05)

2 G5
2.1 SIETHARHERZEML

PR 20255 65 00 2 2 B B
EUWHGFRTURFE . W R4 TR0, i i i 4
IO A5 9 4 O B 35 B8 ) 470 535 22 53 (R

R 1 ANFEDCIEE T v MR 4 B Y S RAIE

1), FRK. %*%ﬂ%ﬁiﬁz MR PRE A
MR SE . ERrt Ay ST AR /5 S R AR
BIRIUEI NG FRERES . Ko, FRE. MR
. liE. A B T R T AR
7E L2 R IA R m, B RS ErEEER T

HABSEREALEE, 40 L2 JbEE ) AR K552 L1, L3
%n L4 AbBE) 1.6 2.0 A1 3.3 £iF; L2 AbFE (R MIAR £ 43
WA L3 AT L4 ALFE( 2.0 A1 3.4 5. TkkEAIH-K
P LU IE L3 b3 Rk B i k. 1Ak, ERIEASTE R
1 L4 b PR AR A, HERS L3 AbEE AR
o L1 AERf G, L2 B KR L E SRR
R, ALY E R . EARMEERET,
B TS FaRFE bR A A —FF, 325
I8 9] 8 IR ek /0, b P T A s L Ok
EERERLIbi N

Table 1 Morphological traits of Dracaena cambodiana seedlings under different light intensities

100% NS 37.3% NS 15.5% NS 4.2% NS
FHRK Taproot length (cm) 13.1040.38b 20.77+1.78a 10.37+1.42b 6.3340.34c
% Number of lateral roots 19.00+3.06a 24.67 +1.45a 12.00+1.15b 7.33+0.67b
F#£Z% Stem diameter (cm) 0.64+0.03a 0.58+0.03ab 0.48+0.06b 0.27+0.03c
¥k Plant height (cm) 12.00+1.05ab 12.83+1.20ab 15.87+2.77a 8.93+0.19b
56 % Crown width (cm) 10.43+0.30c 20.97+0.52a 15.00+1.50b 7.300.59d
IH%i Leaves number 8.67+0.67a 9.67+0.33a 9.67+1.33a 5.67+0.33b
K Leaf length (cm) 11.400.83b 18.3320.75a 16.97 +1.92a 9.67+0.88b
55 Leaf width (cm) 1.00+0.12ab 1.1840.07a 0.87+0.19ab 0.71+0.08b
SR Total leaf area (cm?) 4002.17 #53.19b 4643.13+129.99a 4 204.42 +141.82b 1 465.18435.89¢
K /1158 Leaf length/width 11.53+0.61b 15.53+0.34ab 21.44+4.73a 13.89+1.42ab
LT Specific leaf area (cm? g%) 214.09+17.61c 214.0948.42¢ 276.40 +14.60b 421.9342.04a

[FIAT Hdi Ja AN Rl P BEROR 22 573 B35 (P <0.05). K[,

Data followed different letters in the same row indicate significant difference at 0.05 level. The same is following Tables.

2.2 GIEME RE S BRI

& 2 Af0L, ANFEDCIEEREE T, R R I %)
HMEEE ST EYEZE R 2% P<0.05). Hrh, B
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Table 2 Biomass of Dracaena cambodiana seedlings under different light intensities

100% NS 37.3% NS 15.5% NS 4.2% NS
LM Leaf biomass 0.1940.02ab 0.2240.01a 0.1520.01b 0.0320.01c
2495 Stem biomass 0.01+0.01a 0.01+0.01a 0.01+0.01a 0.00+0.01b
HAEYIE Root biomass 0.03+0.02b 0.0540.01a 0.03+0.01b 0.01+0.01c
MAEYIE Total biomass 0.230.03b 0.280.02a 0.1920.01b 0.0520.01c
AR S AR Aboveground biomass/ total biomass 0.87+0.01a 0.81+0.01bc 0.86+0.02ab 0.80+0.02¢
AR LARM 1 320.52 +7.30ab 893.29+12.88h  1584.33+184.86a  1523.69+197.7%
Wtk R/IC 0.15+0.02b 0.23+0.01ab 0.170.03b 0.260.03a
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Fig. 1 Biomass allocation of Dracaena cambodiana seedlings under different

light intensities

%3 AFDEHEL TR IR (2% o i

L2 Al L3 AbBR[E A B 2 7, L4 5 HAh 3 Mk
) 22 S Al i 35 (P < 0.01); 224 LL DL L2 b B /)N,
L4 MbEREOKR, 25N, RAEILLL L AhBR
K(0.20), HUkA L2 (0.19), {HTE 4 Ayeakla], HA L1
F1L2 (P=0.039). L4 (P=0.013), bAA L3 Fil L4 (P=
0.031) I 2 5 i 35 o MRl Ll AR B S AR AE W L sl
HARELAE L2 AbERfERD, SHA A I 52 2 5,
3 L1. L3, L4 2P 0.68. 0.56 10.59 fi%.

2.3 YHBERSENTN

MR 3 T, IR S e R A 2l P R
TR AR IR 23, XTSRS N RS R mA
BE. Irf R RS RS 200 T E T
BRI, L3 A4 av b FLETEEERS
BN EE, KON L3>L2>104> 11, L1 b F & &
Bk, ZEIEERY, MK a. b AMSRSE
FE L2, L3 Fl L4 AbBHIE A & 22 5, {H L1 AP
=H BN L3 1 46.34%.51.89%411 50.34%, 1M
L1 Al L4 AbFRIE)C R 2 5. L2 AT L3 AbF g4k
#alb 5 L1 B 7 IR B B K.

Table 3 Pigment contents of Dracaena cambodiana seedlings under different light intensities

100% NS 37.3% NS 15.5% NS 4.2% NS
H4%% aChla(mgg™?) 0.1940.03b 0.3430.02a 0.4120.05a 0.290.05ab
H4#% b Chlb (mgg™?) 0.550.08b 0.90+0.03a 1.06+0.11a 0.780.12ab
M2 Chla+b (mgg™) 0.74+0.11b 1.2440.05a 1.4740.16a 1.06+0.17ab
M4¢3% a/b Chla/b 0.34+0.01c 0.38+0.01a 0.38+0.01a 0.36+0.01b
% M& Carotenoid (mg g 0.620.09a 0.780.05a 0.820.08a 0.6420.10a

2.4 GEREIT BRI
M 4 7] 0L, FERRES TR EY & R TR bR

R4 RFDEHEE T i e MR 2y e T m] 8 1k e 4

HIZRA AT B AR ZEAN K, P F4{E 5314 0.54 F110.52,

A IR B AL E e, 9 0.40~0.70,

Table 4 Phenotypic plasticity index of Dracaena cambodiana seedlings under different light regimes

JEZS Form PI A& Biomass PI & EFR Pigment index PI

FEMAK Taproot length 0.70 A& Leaf biomass 0.86 Chla 0.54
K% Number of lateral roots 0.70 /L8 Stem biomass 0.67 Chlb 0.48
FZE Stem diameter 0.58 R4 P& Root biomass 0.80 Chla+b 0.50
Pk Height 0.44 BAEYE Total biomass 0.82 Chla/b 0.11
JEIE Crown width 0.65 AP L LMF 0.13 Car 0.24
% Leaf number 0.41 e BMF 0.61

A K Leaf length 0.47 AR RMF 0.35

58 Leaf width 040 3y /WS AR 0.08

MR Total leaf area 0.68 Aboveground biomass/total biomass

M /95 Leaf length/width 0.46 AR E LARM 0.44

LT AR Specific leaf area 0.49 WL R/C 0.42

“F-#4 Average 0.54 0.52 0.37
BRRE CVI% 21.09 51.28 45.11
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