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Relationships among photosynthesis and leaf traits and
growth of four rattan species seedlings
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(1. Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla 666303, Yunan, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100049, China;
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Abstract: In order to understand the relationships among phot osynthetic performance and leaf traits and growth of
different rattan species, we measured photosynthesis, leaf anatomy, specific leaf area (Agsia) and biomass of
Calamus nambariensis var. xishuang bannaensis, C. nambariensis var. yingjianggensis, C bonianus, C. gracilis,
which were planted in the secondary evergreen broadleaf forest in northern mountain region of M engla County,
Xishuangbanna. T he results show that the maximum net photosynthetic rates (Pnx) of C nambariensis var.
xishuangbannaensis, C nambariensis var. yingjianggensis and C bonianus had no significant differences and that
of three species were higher than that of C gracilis ; the light compensation points (D) of the four rattan species
show ed the same trend with that of the P..«, C bonianus had the highest Dy cp and Rprr, C gracilis had the low est
Dicp and Rprr among four rattan species; moreover, the photosynthetic pigments content and leal anatomy showed
positively linear relationship but specific leaf area (Agsia) was converse relationship with the P, of four rattan
species seedlings; the C nambariensis var. yingjianggensis, C. bonianus and C nambariensis var. xishuangban-
nanaensis had not only stronger adaption ability to weak light but also grew faster than that C gracilis did. The

results suggest that C. nambariensis var. x ishuang bannaensis, C nambariensis var. yingjianggensis, C. bonianus
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are feasible to plant in the secondary evergreen broadleaf forests in Xishuangbanna.

Key words: botany; Calamus; climbing muricated plant; photosynthesis; leaf anatomy; growth; correlationship
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( > 90%), bailloni, Cinnamomum glandulif erum,
40% L Phoebe lanceolata, Phoebe pu-
21. 7 C, 85 % w enensis, Castanea hystrix;
(150 )%, Measa indica
Paramichelia Digitaria ciliaris 1

1
Table 1 Plot characteristics of four rattan species seedlings planted in the secondary evergreen broadleaf forest
in Xishuangbanna

I(go kg ) /(g=kg ") /(g=kg ) /(g-kg D) /(mge kg ) /(mg* kg™) /(mg* kg™ 1) [ pH
o 30. 48 2.00 0.34 18. 48 127. 00 1.32 104 18. 64 4.77
(8.87)" (0.38) (0. 04) (0.38) (25.79) (0.55) (28.50) (0.50)  (0.03)
(n=3)
48 h , (Asa) (
4 ’ ’
2006 ( Calamus nam-
bariensis Becc. var. xishuang bannanaensis) 40x10
. .. . (Leica— DM LA, )
(C. nambariensis var. yingj iang gensis)
(C. bonianus) (C. gracilis) ,
2007 6 ’
6 , 2
2
Q 667 hm~, 2mX3m, 13 MR A
( ) 2009 5
3 SPSS16 O(SPSS Inc , USA)
5 :
o (OneWay ANOVA, LSD)
1.3 e 5k (p< 0 05), Sigma Plot10 0
LI- COR6400 (L= (Inc., USA)
COR,USA) )
257C, CO2 360 Mmol * mol ', 2 é:él: %
: 1500 1 200 1 000 800
-2 -1
500 300 200 150 100 50 20 O Pmol * m s 21 el
1, 3~ 6 Watling
[ 20] , 4 :
( Pu) ( Dicr) (Duisp) ., (655%038)Umol *
(Rmr) (Eaqr) m s, ,
Arnon'”" ( 1),
LI- COR3000( LI- COR, Nebraska, (p< O 001)( 2) 4

USA) , (85%0 5) C
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4 : 0 05)Hmol * m *s™ ", (0.24 £0 03) Hmol * m™>

> > > , s, . (018 0. 03) Hmol * m™°
s, ; [n

(p=10.04) 4 (co2) © n(phon )] , (0 044 £0 001) mol *

B ’ m01717
; (p=0 019,
, (0. 24 %
2

Table 2 Gas exchange parameters of four rattan spedes seedlings planted in the secondary evergreen broadleaf
forest in Xishuangbanna

Dicp/ Dy o/ Rprr/

Pra / (Bmol® m=2s= 1) (Umol* m~2s~1") (Bmol* m™ %~ 1) (Hmol® m™2s™ ') Eage/(mol* mol-!)
5.4810. 34a 5.520. 50b 416164. 7a 0.21%0. 04b 0.033£0. 009b
6.15%0. 35a 7.8%1.62a 534%60. 6a 0.24%0. 05a 0.033%£0. 002b
6.5510. 38a 8.5%1.32a 61053, 6a 0.24%0.03a 0.032%0. 006b
3.48%0.32b 3.5%0. 87b 217%44. 6b 0.18%£0.03b 0.04410.001a

( + ) (n= 4 6), p=005

8
Y 2.2 W AR RAAIE
2
7 4
;
,g 2
3 (p< @ 001),
g ¢ (3.
s . (18 37 %0 83)Um; ,
& (12 6610 21) tm; 4
(p< Q@ O001), , ;4
3 ) ' i > > > s
0 500 1000 1500
B R TR De / (ol + m2s71) ’ (p<
a nx * ny a bo oer Q 001), ;
O(nx) C nambariensis var. xishuangbannaensis; ¥< ’
(ny) C nambariensis var. yingjiang gensis; A& ( bo) , ( 183 0 * 3) * mm ’ ,
C bonianus; <(gr) C gracilis. + s ( 152. 0 iS) * mm 2
: (p< 0.001),
1 4
Fig. 1 Light response curves of photosynthesis for four
rattan species planted in the secondary evergreen (p= 0 0006),

broadleaf forest in Xishuangbhanna.
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Table 3 Leaf traits of four rattan species seedlings planted in the secondary evergreen broadleaf forest in Xishuangbhanna
/
Tir/Pm T pc/ Pm S/P DSD/( M mm‘z) Lgc/Pm ASLA/(cmZ g 1)
14.26%0. 51c 3.23%0.28¢ 2.0810.29b 172.0%2b 18.75% 1. 13a 176.4%5. 19a
16.71£0. 52b 5.40%0. 28b 1.01%0. I1c 177. 0% 2ab 18.9610. 78a 151.8%5.29b
18.37%0. 83a 6.8310.53a 0.88%0. 17¢ 183.0%3a 15.00%0. 31b 135.4%14.30b
12.66%0. 21c 2.08%0. 15d 3.18%0. 44a 152.0%3c 17.50%0. 83a 179. 6£7. 48a
- n=6-12
2.3 LA & a ;
a
4 : > T a 1 b a
: >
> > -:J 40 b 7 7_ 7 2 ﬂ'%
b %
: <
%
(p< 0. 001) ( 3), g %
@ 20 1 &
4o
R a a
b "‘ ’—‘ b
, oM [ 5
m 1y bo &
5 > G
I CHL /(mg * cm-2) ] Car/(mg * cm-2) [~ ] CHLa/CHLb
A P nx( ): C. namabariensis var. x ishuangbannaensis; ny
2.4 716 = @% R ( ): C. namabariensis var. yingjianggensis; bo (
): C. bonianus; gr( ). C. gracilis; CHL: Chlorophyll con-
4 tent (mg* cm™2); Car: Carotenoid content (mg ecm™ 2); CHLa /
CHLb. Chlorophyll a to chlorophyllb.
(p< 0.001) ( 2),
2 4
. (5247% _ o
- 28, 40 £2 98 Fig.2 Photosynthetic pigments content of four rattan
4 05)Hg* em 7, , .40 T
o ) % ) ( ) species seedlings planted in the secondary ever-
gn om green broadleaf forest in Xishuangbanna
4
; a b 4 4
(p= > > > .
0 014), a b
=
2.5 HME ( 4) 4
4 : ’
. (252672 46) ¢, ’
. (15.56 £2.29) ¢ (p<0001)( 4) 4
(p< 0. 001), , (p< O 05),
( 4)
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Table 4 Biomass and relative growth rate of four rattan species seedlings planted in the secondary
evergreen broadleaf forest in Xishuangbanna
/ / em
/g 2008. 12 2009. 04 /%
18. 641 1. 94be 4.7610.23a 35.22+2. 18¢ 41.37%2 71¢ 17.86£3. 60b
20.15%1.93ab 4.95%0. 28a 35.89%1. 88¢ 43.87%2 24¢ 24.51%5.09a
25.2612. 46a 4.42%0. 46ab 46.63%3.07b 53.9813. 40b 17.25%2.07b
15.5612.29¢ 3.11%.0.06b 74.0518. 72a 81.3618.73a 11.27%£3. 43¢
- n=5-30
A) Al 2
30w
2
3.1
2
4
-2 -1 ’
10dmol* m “s
2 2
2
[22- 23] ’ €O: ’ ’
> s [28-29]
[24]
2
3.2
2
[25]
2 2 2
2 2 2 2
. [
? s ° 4
2
[26- 27 (R=073,)( 3a)
(p< 0.001),
2
R s (p< 0 001),
2
8 10 =
5 (a) R?=0.5281 (b) R?=0.4873
B~ A p=0.0004 W~ p=0.048 * %
§ % ¢ ijz g d
ﬁ E ﬁ . vy
8 a g g 6 A
B2 B2 o
=N =8N
g4 -3 o
[ o 5 &
2 © 5
12 1.6 2.0 50 100 150
HHE B Asa (102m? « gT) BAERAHRR AR (g m?)
3

Fig. 3 Reationships among photosynthetic rate per unit area and spedific leaf area ( Asis, and chlorophyll content per
unit area of four rattan species seedlings planted in the secondary evergreen broadleaf forest in Xishumghanna
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Fig. 4 Relationships among net photosynthetic rate, biomass, and leaf traits of four rattan species seedlings
planted in the secondary evergreen broadleaf forest in Xishuangbanna.
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