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EFFECTS OF LIGHT ON SEED GERMINATION AND SEEDLING ESTABLISHMENT
OF A TROPICAL RAINFOREST CANOPY TREE, POMETIA TOMENTOSA
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Abstract Aims  Pometia tomentosa is the major dominant species in the tropical seasonal rain forests of
Xishuangbanna, Southwest China. It is listed in the rare and endangered species in China. Research on seed
and seedling ecology of P. tomentosa may provide information for rare and endangered species conservation
and forest restoration.

Methods  Shade house and forest experiments were designed to investigate light effects on seed germination
and seedling establishment of P. tomentosa. Seedling growth, biomass allocation and physiological properties
of P. tanentosa were examined in neutrat density shade houses, which were used to mirror different light lev-
els in centers of forest gaps, at edges of forest gaps and forest understory.

Important findings Results showed that final seed germinations in all treatments were greater than 95% and
occurred within six days. Seedlings in 30% light treatment had the highest root mass ratio ( RMR) and stem
mass ratio (SMR). However, seedlings in 10% and 3. 5% light treatments had the highest leaf mass ratio
(LMR) . Seedlings grown in low light environments (such as 10% and 3. 5% light treatments) had a higher
leaf area ratio (LAR) than those in high light (30% light treatment) . Seedlings in 30% light treatment had
the highest maximum photosynthetic rate ( Prmax) , dark respiration ( Rd) and light saturation point ( [sat), but
the compensation point ( /canp) was not significantly different among the three light treatments. Seedlings of
P. tomeniosa were able to grow slowly and survive for a long time; therefore, it is a shade tolerant species.
Also, seedlings of shade houses showved increased RGRy and RGRy in high light comparing with low light. It
is concluded that gaps in the forest canopy are probably necessary for successful regeneration of P. tomentosa.
Soil moisture also may affect the habitat selection of P. tomentosa seedlings.
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Table 1 Plant variables for growth and morphological analysis
Variable Caleulation Abbreviation Unis
Relative mass growth rate® (In Wa— In W) /(T T) RGRy @ g *mol- !
Relative height growth rate” (In Ha= InHy) / (Tp=T)) RGRy an* em= l*mol- !
Leaf area ratio Total leaf area / Total seedling dry weight LAR cm> g~ !
Leaf mass ratio Leaf dry weight / Total seedling dry weight LMR gog !
Root mass ratio Root dry weight / Total seedling dry weight RMR gog !
Stem mass ratio Sten diy weight / Total seedling dry weight SMR gog !
Specific leaf weight Leaf dry weight / Leaf area SLW g* cmi 2

* Hunt ( 1982) ,H (em), W (g),T

(mo) Calculated according to Hunt (1982). H, seedling
height (em), W, seedling dry weight (g), and T, time of harves (mo)

800~ 1 000 Bmol* m™ %5~ ! 25 min
9 ) ] (Pn) (
L+ 6400 (L+Cor, Lincwln, USA) , 1500 OMHmolem o5 |
, 0.5Les™ ', %5 C, 12 ), 200 s P,
-1

60% . (02 360 Bmol*em >+ s Bassman  Zwier( 1991) P+PFD
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(ANOVA)  Duncan
(p< 0.05)
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2

,  SPSS 12. O( SPSS Inc. Chicago, Illinois,
USA)

2.1

( 2), 95%
6d

Table 2 Final germination percentage and mean period of final germination of seeds of Pometia tomentosa under three light
levels in shade houses and in a seasonal tropical rainforest of X shuangbanna, Southwes Chima

Shade house experiment Forest experiment

Seed gemination characteristics 30% light 10% light 3.5% light CG EG UF
Final germmation (% ) 0.99%0.01) 0.96'(0.02) 0. 97%0. 2) 0.96% 0. 2) 0.97%0.01) 0. 95%(0. 02
5.22%0.63) 4.95'(0.46) 4.98% 0. 39) 5.10% 0. 31) 4.98%0.41) 4.96%(0. 55

M ean period of final germination (d)

CG: Center of fores gap EG: Edge of foret gap UF:
(ANOVA

dard deviation. Means followed by the same letter are not significantly different between environments (ANOVA and Duncan’ s multiple range test, p < 0. 05)

Understory of forest s

Duncan’ s , p< 0.05) Values are means and values in parenthesis represent san

2.2 10% 3.5% (3
3
3 30% (3 3 ,
. 3.5% : 110
(30%) (10%  3.5%) 25 23%:; 134
. ( RGRy) 54, 40%
( RGRw) . 30% 2.3
RGRy 3.5% 2.4 ,30% RGRuy 3.5% 3 ( Prms)
2.8 (3 (Lsar) (2, :30%
550 Mmol*m™ **s™ ', 3. 5%
( 3 (30%) 350 molem™ >»s”' 30%
(10% 3.5%) 30% Prmas (Ry)  Tw ,
( RMR) ( SMR) . (LMR) (Leomy) 3
:10%  3.5% IMR  , RMR 3
3
( 1 6 12 , 30% (Sapindaceae) ,
. ,3.5% i (Martin, 1946)
,.30% (LAR) (Baskinet dl. , 2004), ,
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3
(t= 12 months)
Table 3  Differences in scedling size parameters, biomass allocation and Lbr
seedling survival ( 1= 12 months) of Pometia tomentosa in shade house
Shade house experiment NE
30% light 10% light 3.5% light =
a. Size parameters g
< LOf
10 885° 4706 867 2
Total leaf area (an?) (1044) (256) (97) g
an
- 127. 6° 8. 9 20. 5 £
Secdling height (185  (17.1) (3.9 3
increment ( an) 2 o5k
14. 60 0.8 7. 50 &
Net leaf gain (1.8) (L7) (1. 4) =
b. Biomass allocation g
573.7° 149.3" 41. 8 I
Total diy mass (g) (75.7) (18.6) (8.4) 0 @< "
1 e J
Relative mass growth rate (1) O(Z;) (% Z)%j) (00 4(1);“) 0 6 12
RGRy(g* g™ '*mol™ 1) ' ’ ) 4 i % & Bf 7] Seedling growth time (d)
Relative height growth rate 0.24* 018 0.0y
RGR et o - mol- 1 (0.) (0.0 (0202 1
a . . (- ®-30% ,— O-10% ,—- ¥-3.5% )
Root mass ratio ((()) 2051) ((()) 1)12) (00 :)3;()
RMR (gg™") . ' ) Fig.1 Comparison of seedling total leaf area dynamics of Pometia tomentosa
) 0.53° 0 43 0. 2" under 30% (- ®-), 10% (- O-), and3.5% (- V- ) light
Stem mass ratio (0._ %) (0..02) (0 03) treatments in shade house experiment
SMR (g g™ 1) + , Values are mean T SE
. 0.23 0. 47 0. 46'
Leaf mass ratio 0.0 0.05 0.03
LVR (g ) (0.2)  (0.05  (0.03) , 7
¢ b a
Leaf area ratio (73 67) 1250.82) 147'547)
LAR (an’*g™ ") ’ i ’ Harper( 1977) ,
c. 7. 5" 74* 71.5
Seedling survival (%) (1.3) (L5) (1.8) ’
12 .
(ANOVA  Dun-
can’ s , p< 0.05) Values of biomass albcation are means for 12 ,
seedlings at 1= 12months, values of size parameters and seedling survival are
means of number of survival seedlings after 1 year. Values in parenthess rep- ’
resent standard deviation. Means folloved by the same letter are not signifi- s

cantly different between envionments (ANOVA and Duncan’ smultiple range

tes, p< 0.05) (Walters & Reich,

2000)  Whitmore( 1990)

1) (PAR),
(Kemode & Finch Savage, 2)
2002) ,3 .3)
(> 95%) (
6 d) , (
3 40% )
3 ( 3, 4 ,
(8 9 ), IAR
300 mm 150 mm, . (SLW)  RGRu ,

Popma  Bongers( 1988) 10
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Fig.2 Maximum photosynthetic rate (P, ), dark respiration ( R;), light saturation point (/,,) and light compensation point (/
of Pometia tomentosa seedlings grown in different light treatments shade houses
5 ( ) + s (ANOVA  Duncan’ s

, p< 0.05) Values are means ( & SE) of five seedlings (one leaf per plant) . Means folloved by the same letter are not significantly different between envi-
ronments ( ANOVA and Duncan’ s multiple range test, p< 0. 05)

conp)

. (2 30% :
Table 4 Correlations between shade tolerance ( RGRy;in 3.5%) ,
and various plant charad eristics ( 2) ’ 3
30% light 10% ligh 3.5% light , (2003)
LAR -0.6° -0.71" -087" 25% ,
SLW 0.45 0.47 0.47
RGRy - 0.4  -048 -053 ’
Pearson N Fp<0.05; ** p<
0.01; *** p< 0.001 Pearson produd moment correlation coefficient. Sie-
nificance levels: * p< 0.05; ** p< 0.0l; *** p < (0.001 IAR: Leaf ?

area ratio  SLW: Specific leaf weight RGR,: Relatve heisht growth rate

” 2 2

IAR. (1997h)

SLW ( , 2003), )
(Oskar syndrome)”

RGRu ;
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Fig. 3 Seedling mortality of seedling bank at edge of forest gap (- @ - ),
understory forest (= ¥ — ), and time of seed digpersal in relation to monthly
rainfall ( 2 ) for Pomedia tomentosa in a twopical seasonal rainfores in
Xishuanghbama, Southwest China
s 2003 9 2006
s 40

Time of seed dipersal is designated hy arrows. Values of seedling
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Xishuanghanna
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