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Comparison of plasticity of seedling growth of two umbellaceae species in response to
light intensity
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Abstract: Changium smyrnioides Wolff, a monotypic species in Umbellaceae, has a narrow distribution area, which can only be
found in Yangtze Rive basin in China, and its seedling is rare in natural habitat. Anthriscus sylvestri (L.) Hoffm., a ruderal in
Europe and China, is one of the classical clonal caespitose plants and distributed widely. A. sylvestri has been investigated in a
wide ecological scope in Europe for its powful progenitive capacity and tolerance of severe environmental conditions. C.
smyrnioides is an endangered plant, A. sylvestri is a ruderal, however, both species have similar lifestyle. Light is an important
environmental factor for all plants, and the distribution and growth of C'. smyrnioides are limited by light. Morphological plasticity
plays an important role in light acquisition of plants and variations in size and placement of light-acquiring organs such as leaf,
which is sensitive to light availability. In this study we investigated the influence of light on the two species seedlings growth.
Three light intensity treatments, i.e. 100% relative light intensity(S,qy) , 65% relative light intensity( Ss )and 25% relative light
intensity(Sy ) , were established. Results showed that light was a very important factor affecting C . smyrnioides seedling growth,
but not for A. sylvestri. C. smyrnioides seedling growth had a significant difference under different light indensity. Under Sgs C.
smyrnioides seedling grew fastest, and the height, crown amplitude, leaf length, leaf width, leaf biomass and root biomass
achieved the highest valuees. The total biomass of C. smyrnioides seedling under S¢s was twice than seedling under ;4 and trinal
times than under S5 . Leaf biomass of A. sylvestri seedling was increased with the decrease of light intensity, and the leaf biomass

was the highest under Sys. Root biomass of A. sylvestri seedling grew fastest under Sgs, just as C. smyrnioides seedling.
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Difference of relative growth ratios ( RGR) of C. smyrnioides seedling was significant under three treatments, and the RGR under
Ses was significantly higher than the other treatments. The RGR of A . sylvestri had no difference among three light treatments. The
RGR of C. smymnioides seedling was significantly higher than of A. sylvestri. The total biomass of C. smymioides seedling was
1/3 to 1/8 of A. sylvestri, that meant it was a species with slowly growing speed during junior phase relative to A. sylvestri.

Key words : Changium smyrnioides ; Anthriscus sylvestris; seedling; growth characteristic; light intensity; plasticity
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Table 1 ANOVA analyses of C. smyrnioides seedlings in different light treatments

Wi B Items

Lioo Les Los ANOVA
PR H Height(cm) 3.3310.58b 5.67+0.58a 6.00£0.71a * %
FE#E Crown amplitude(cm?) 11.00+1.73b 17.00 £ 2.65a 10.80 + 6.26b Ns
AWM K Maximal leaf length(cm) 4.53+1.79 8.33+0.58a 7.70£0.97a % *
Bt Leaf length(cm) 1.10 £ 0.36b 2.33+2.29a 1.70+0.57a *
M3 Leaf width(cm) 1.33+0.29b 2.50 £ 0.50a 2.00 £ 0.94a Ns
S0 B Leaf area(cm’) 1.3210.48b 2.78+0.29a 3.55+0.64a * *
B T HE Leaf dry weight(g) 0.023+0.14a 0.048 = 0.011a 0.017 £ 0.007b * %
M R 3 Leaf number 4.33+0.58a 4.33:0.58a 3.00£0.71b *
#4 Root length(cm) 6.00 + 0.50a 6.17+ 1.26a 3.20+1.15b * %
R H Root width(mm) 0.93+0.15b 1.60+0.10a 0.88+0.19b * %
BB E Root fresh weight (g) 0.015 £ 0.002b 0.048 £ 0.012a 0.005 £ 0.002¢ * %
B FE Root dry weight(g) 0.015 +0.001a 0.022 £0.007a 0.004 + 0.001b * %
BT E Total weight(g) 0.032 £ 0.014b 0.070 £ 0.005a 0.024 £ 0.009b * x
SIA (cm?/g) 138.27 £6.23b 136.96 £ 11.27b 191.70 + 40.68a * x
IAR (cm?/g) 42.28+3.81b 39.81+1.77b 206.06 + 14.02a * %
IMR (g/g) 0.64 +0.12b 0.68+0.12b 0.82+0.02a *
SRL (cm/g ) 580.67 £ 43.72a 294.97 +68.77b 849.21 + 202.76a *
/T AU (g/g) 2.08+1.28b 2.48 +1.36b 4.48 +0.55a *
RIR (cm/g) 205.68 + 62.78a 88.77 + 18.44b 153.84 + 27.38a * %
M Root/Shoot(g/g) 0.59+0.27a 0.49+0.26 ab 0.2310.03b Ns
RMR (g/g) 0.36+0.12a 0.32:0.12a 0.18+0.12b *
GR (g/d) 0.0002 = 0.0001b 0.0005 + 0.0001a 0.0001  0.0000b * x
RGR (g/(g*d)) 0.010 + 0.004b 0.018 + 0.001a 0.006 + 0.003b * %
ULR (g/(cm®+d)) 0.0002 + 0.0001a 0.0003 + 0.0001b 0.00003 = 0.0000a * x

*p<0.05, * * p<0.01,-F[§] the same below
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Fig.1 Morphological character of C.cmymioides and A . sylvestris seedlings in different light treatments
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Fig.2 Structural character of C. smymnioides and A. sylvestris seedlings in different light treatments
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Fig.3 Biomass and biomass distribution of C. smyrnioides and A. sylvestris seedlings in different light trestments
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Table 2 ANOVA analyses of A. sylvestris seedlings normally germinating in different light treatments

T H ltems Lig Les Ls ANOVA
Bk B Height(cm) 6.00+0.82a 8.20 £ 1.30b 13.50 £ 2.26¢ *
SE#8 Crown amplitude( cm?) 42.50  11.35a 105.40 + 19.49b 201.83 + 60.40c * %
| AR Maximal leaf length( cm) 6.50+0.7la 11.2 +1.09b 16.67 £ 1.75¢ * %
M4 Leaf length(cm) 3.13+0.25a 5.10% 1.43b 6.60 + 0.49¢ * %
M FE Leaf width(cm) 3.75+0.50a 6.10+1.14b 8.33+1.03¢ * %
BT R Leaf area(cem?) 16.34 £ 4.08a 36.28 + 13.41b 43.78 + 8.05b * *
B T E Leaf dry weight(g) 0.075 £ 0.016a 0.133£0.057a 0.151 + 0.034b *
- H- 3 Leaf number 4.25+0.96a 4.60+1.14a 5.33+0.52a Ns
1R Root length(cm) 5.00£0.4la 6.68 + 0.95b 5.67+1.03 ab *
HRH Root diameter( mm) 3.35+0.19a 4.56 £ 0.99b 3.47+0.48a *
R E Root fresh weight(g) 0.12£0.04a 0.27+ 0.10b 0.12£0.02a * *
# T HE Root dry weight(g) 0.052 £0.021a 0.101 + 0.038b 0.042 + 0.008a * *
BT HE Total weight(g) 0.13+0.04a 0.23+0.09a 0.19+0.04a Ns
SLA (em®/g) 216.50 + 6.82a 275.40 + 8.86b 283.10 £ 13.71c¢ * *
LAR (cem?/g) 129.98 + 8.71b 157.40 + 22.36b 228.03 + 9.46a * %
LMR (g/g) 0.60 + 0.05b 0.57 + 0.08b 0.78 + 0.04a * %
SRL (emig) 107.75 £ 39.02a 78.19 £ 41.49b 139.93 + 36.29a Ns
BT AU (g/g) 1.54+0.31b 1.41£0.48b 3.63+£0.74a * *
RLR (cm/g) 41.63 + 11.06a 31.79 2 11.16a 30.09 £ 6.52a Ns
R 5E . Root/Shoot (g/g) 0.67+0.15a 0.78 £ 0.25a 0.29 £ 0.07b * %
RMR (g/g) 0.40 £ 0.05a 0.43+0.08a 0.22+0.04b * *
GR (g/d) 0.0011 + 0.0003a 0.0020 + 0.0008s 0.0017 £ 0.0003a Ns
RGR (g/(g*d)) 0.023 £ 0.003a 0.028 + 0.004a 0.027 + 0.002a Ns
ULR (g/(cm?-d)) 0.0002 + 0.0000a 0.0002 + 0.0000a 0.0001 + 0.0000a Ns
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BT ARSERKRAEBRE, A VEBRREN K, I RBMALSMS ERRAE LN,

BT M TRERBREHEE TR EXEKREEARAYMEBEEY RN EE ST,
RS E TR X EREENEMNERARR, B ERSESR(BEH BN 5 54) B HE L RE
BRI TRESHIRE LEK, ZRALEAXSHUNHNER;BEEYEIRE L &
KAKEX-RETRSHEHRBERERK, HYEHE &G T EEETREYRSENKEPUREEE
RENBEERIIBYMMEN, PEERNMWRERETHYERRENIEHARE K, xh2HEYE
T ESEERERAFAERF P HERS —, RSEREBR TN T M EYRNYSER, BREWRE
ANCBUH AR (IMR) M IR (AR, KAEBTHAASRENEYER A THENEENAE
KEN T ERABEAS,

HMYEPBRIBEANEERBEHYERSIEPRERERSEN— RS, CEBRKEE L REHT
AT SN RER, HESHRSAYRSEAREAZHE, HEYRSEE YR (LIMR) S %
PSR B PR TN, B L, BEKE, RUAKEBRT YRS NN A EYERA LIRS RIS
HHEN BEAESE LAEYERRRRDN AKEE  RREAESEFIMICREE P EREM, X 5
EESMRTAERTEURAARESYHENBREF MRS HHEI T ARTETEEYELEEZ LR, 50
RABERREWRSHEERNIBEAERF,EHIIED KRERER I SEET LB EEEH Y
o

AR EEANAERBERPDYFH - BRERERFERAZHFED MREEKIYH—BREREREE
BB E BN IR R T Poorter INHBI MMM A K TREKMET , ETITTUREBNEK {17
EER, XRAHEYIBRERFEREN , WESYH KM EKERE Lo B (0.018¢/(g-d)), Ly KK
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