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Canparison of the eco-physiological characteristics betw een seedlings of lianas
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Abstract W e canpared photosynthetc characteristics p gment contents chlowphyll fliorescences and anaton ical traits n
leaves of seedlings between 7 lina and 5 tree species under wo light ird ances (4 and 336 of full sunlight) in a
shad éhouse in X ishuangbanng SW Chna The results showed that (1) In the low light lianas had bw er photosynthetic
capacity whilst they had the greater ncreasenent ( lianas 86 4%; trees 6L b ) in photosynthetic rates responded to
the high light level M oreover lanas had higher light canpensaton point (LCP) and light saurated point (LSP) than
trees (2) Maxmum efficiency of PSII photochem stry (F, #, ) was declined and non-photochem ral quenching (NPQ')
was increased in them idday br both lianas and trees Campared to trees under the same light leve] lhnas had h gher
F /F, valies andw ere less photo-nhb ited by the midday strong light (3) Pigment contents perunit area decreased und er
the high light level Lianas had hher pgment contents (eg chlowphyll 8 chbrophyllh total dhlowphyll carotenod
content) per unit area and ratb of chbrophyll a and b than trees (4) L hnas had higher specific leaf area (SIA ) than

trees although they had thiker kaves whih ndicating thatthe density of leaves of linas is lower
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Tablel Families and life form s of the 12 species studied
Species Abbr Fam ily Lie om
Celastrus m onospemu s M Cehstraceae Linas
G netum mon tanum M arkgr GM Gnetaceae
Pegia nitida N A nacardiaceae
Ventilag o leiocarpa VL Rhan naceae
H p tage benghalen sis HB M apighiceae
Pseudocaymm a alliacem PA B ignoniaceae
Bauhinia tenu flora BT Caesalpiniaceae
Antiaris toxicaria AT M oraceae Trees
Panetia tan entosu PT Sap indaceae
Pteropem um meng lunen se m Stercu liace ae
L itsea dillenijfolia LD Lauraceae
Shorea dhinensis SC D iperocarpcese
13
, Y 3%
, pH 54 8 74g/kg N 0.6lg/kg P Q431g/kg K 12 47g/kg
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2
Tablk 2 Photosynthetic characteristics of seedlings of lianas and trees under two light kevek
P LCP LSP
Ttem (Mmolm=%s 1) AQY (Mmelm=%s71) (Mmot m™3 s 1)
4% 3%% Yo 35% 4% 3%% Yo 35%
Lianas
CM 4. 84 6 28 0 032 0 059 1.3 10 1 430 514
GM 3. 06 6 46 0 045 0 054 3.4 77 330 564
PN 4. 84 9 02 0 061 0 067 3.4 19 0 377 638
VL 4. 88 9 86 0 049 0 067 85 69 552 700
HB 50 9 39 0 076 0 070 26 8 8 327 628
PA 3.42 9 67 0 032 0 046 88 63 503 0
BT 4. 20 8 30 0 037 0 070 9.7 10 5 532 536
T rees
AT 315 6 14 0 035 0 064 1.9 36 462 455
PT 4.79 6 07 0 057 0 060 23 79 38 479
M 5. 61 717 0 04 0 064 L9 11 8 583 326
LD 5. 46 10 93 0 058 0 090 0.7 81 436 560
SC 3.97 6 88 0 047 0 045 39 8 6 403 723
M eans
Li 4. 32a 8 43a 0 500a 0 062a 5. 4a 9 9a 436a 653a
ianas
(0 30) (0 356) (0 010) (0. 000) (13) (L6) (36) (61)
T roes 4. 60 a 7 44a 0 048a 0 064a 2 la 8 4a 454 a 549a
1ees (0. 46) (0 ) (0. 00) (0. 01) (Q 5) (10) (35) (47)
4~ 5 Data aremeans of 4 ~ 5 replicates Standard errors are shovn i the brackets
1 See the abbrev iations of species names in Table 1; D ifferent letters indicate
sienificant differences n themeans between lianas and trees under the sane light kvel
22
, 3% a b ,
/ (Car/Chl)  ( 4) 3% alb  (Chla/b) ,
Chl a/b Car/Chl
35% , Chl a/b
, , SILA (9
) , SILA
31
(Pmax) ) ,
, 3
LCP  LSP, ,
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3 F,F, NPQ

Table3 M aximum efficiency of PSII pho tochan istry ( F, /F,

m

) and nonpho tochen ical quenching (NVP(Q) of lianas and trees at predawn and
m idday under two light levels

psSll F /F NPQ
Yo 35% Yo 35%
Item
Predawn M idday Predavn M dday Predawn M dday Predavn M idday
L ianas
CM 0. 845 Q0 834 0 831 Q 792 0. 060 Q 297 Q0 084 Q0 994
M 0. 860 Q0 856 Q0 847 Q773 0. 025 0 202 0 084 Q 765
PN 0. 855 0 840 Qo 877 Q0 842 0. 012 0 301 0 141 Q 395
VL 0. 840 0 831 Q0 849 Q0 791 0. 010 Q 274 Q0 084 Q0 558
HB 0. 862 Q 852 Q 875 0 829 0. 020 Q0 304 0 001 Q 546
PA 0. 842 Q 835 Q0 834 Q 798 0. 001 Q 189 Q M5 Q 663
BT 0. 860 Q0 824 Q0 860 0 832 0. 002 Q 235 Q 177 Q0 892
T rees
AT 0. 857 0 835 Q0 847 Q 791 0. 019 0 219 0 051 L 127
PT 0. 844 0 834 Q0 857 0 801 0. 016 0 233 Q0 160 Q0 662
M 0. 856 Q0 836 Q0 849 Q0 788 0. 011 Q 236 Q 173 0911
LD 0. 856 Q0 851 0 851 Q 785 0. 041 Q 272 Q0 068 1 347
SC 0. 840 Q 810 Q 826 Q 749 0. 021 Q 186 Q 166 Q 605
M eans
Lianas 0. 852a Q 839a Q0 853a Q0 808a 0. 019a Q 258a Q M5a Q0 688a
(0 003) (0 004) (0 007) (0. 01) (Q 008) (0 018) (0 021) (0. 079)
0. 851a Q0 833a Q 846a Q 783a 0. 022a Q 229a Q 124a 0 930a
Trees (0 003) (Q 007) (0 005) (0. 009) (Q 013) (0 014) (0 026) (0. 14)
6 Data aremeans of 6 replicates Standard errors are shown in the bradets 1See

the abbrev iations of species nanes i Table L Diferent letters indicate significant

differences in the means between lianas and trees under the sane light kvel

4 Chla /Chlb Car/ Chl
Table4 Contents of chlorophyll and carotenoid the ratios of Chl a /Chlb and Car/ Chl total in kaves of lianas and trees under two

light kevels

a b /
Chla content Chlb content alb . Ch1 total Camwtenoil content
Ttam Chla /Chlb rato
(g an~?) (Lg an™?) (Mg an™?) (Bg an™?) Car/Chl otal rato
4% 35%% Yo 35%% Yo 35% 4% 3%% Do 3%% Yo 35%
L ianas
CM 34.04 2553 12 80 9 51 2 66 2. 68 50.57 37 83 9 36 13 13 Q19 0. 36
M 29.95 2721 10 44 8 79 2 86 312 43. 62 3891 10 16 16 4 Q23 0. 42
PN 17.26 30 65 717 10 62 303 2. 90 26.35 44 59 8 59 12 % Q35 0. 29
VL 3287 3077 1175 10 67 2 80 2. 89 48 18 44 77 12 06 14 16 Q25 0. 33
HB 33.44 3483 1190 11 42 2 81 3,06 48.96 49 97 9 70 14 98 Q020 0. 30
PA 49.87 3L 80 2307 11 43 223 2. 89 78 61 46 69 10 20 14 15 Q13 0. 30
BT 27.33 26 38 9 68 8 92 282 2. 95 39.98 38 13 6 97 12 55 018 0. 33
T rees
AT 31.83 303 11 98 11 37 2 66 267 47.29 44 99 8 58 12 40 Q018 0. 28
PT 29.30 2513 9 60 10 07 330 2.50 42.03 3798 10 55 12 23 Q26 0. 32
M 2814 28 74 10 72 9 59 2 63 2. 99 41. 94 41 41 7 23 14 65 Q18 0. 36
LD 20. 73 15 40 8 67 6 31 2 66 2. 45 31.72 23 42 917 11 81 Q029 0. 51
SC 30064 2936 13 88 14 27 2 21 213 4800 47 01 10 29 10 45 Q022 0. 23
M eans
Lianas 32 1la 29 59a 12 40a 10 19a 2 74a 293b 48 04a 42 98a 958a 14 Ra 022a 0.33 a
(368 (127) (1091) (042) (0.10) (0.05) (597) (L79 (059 (049 (0 03) (Qo1)
2813 a 23 8a 10 97a 10 32a 269a 2 55a 42 2a 38 96a 9 2a 12 31a 0 23a 0. 34a
Trees (20) (27 (09) (L13) (002) (01 (29 (42 (06 (0.7) (0.0 (0. 05)
4~ 5 Data aremeans of 4 ~ 5 replicates Standard errors are shovn in the brackets

1 See the abbrev iatons of species names in Tablk 1;

sionificant differences n themeans between lianas and trees under the sane light kvel
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5

Table 5 Morphobgial and anatom ical traits of kaves of lianas and trees under two light levels

Thickness of Thickness of

e Leaf tickn ess palisadem esophyll  spongy m esophyll Guard celllengh ~ Stanakl dfinsily Specific bftfama
(Mm) () ) (Mm) (na® mm-2) (m® g )
4% 3% Ko 3% Ho 35% 4% 3% Ko 3% Ko 35%
Lianas
M 242. 67 26317 78 67 84 67 13000 137.50 2200 18 61 221 278 321. 42 169. 07
GM 160. 83 208.33 44 17 53 61 7383 102 50 19.17 14 63 289 260 22. 14 171. 13
PN 10500 13208 35 63 49 17 3300 56 11 17.08 15 56 212 389 433. 08 269. 02
VL 103. 19 13569 30 56 40 28 47136 6403 1593 16 34 250 334 306. 19 152. 47
HB 10528 13375 3153 3900 4778 6.00 17.22 18 58 245 358 286. 36 268. 24
PA 130. 56 143. 61 38 61 48 33 66 11 70.00 20.75 1597 123 235 249. 87 152. 47
BT 109. 83 123. 33 41 04 M.17 1594  17.08 188 381 56l 74 31 33
Trees
AT 91. 81 100.42 35 63 42 64 3300 27.50 17. 08 / 212 / 280. 72 244. 73
PT 78.75 9111 28 33 36 53 2458 2.8 1153 1162 291 414 320. 81 274. 36
PM 66.94 112.79 24 86 59 85 2083 2412 / 15. 83 / 302 208. 8 165. 53
LD 173. 61 180.56 44 72 49 03 8250 %31 17.13 19.78 287 264 220. 32 99. 4
C 64. 03 10528 24 44 35 00 1342 40.83 1590 1622 257 284 315. 35 91. 49
M eans

136. 77a 162. 85a 43 2a 50 87 a 6701 a 78 47a 18 3a 1668 a 218 3a 3193a 34L1a 217. 68 a

Lianas (12 3) (198 a (7.38) (60) (139) (1156) (0.9) (0.57) (19 98) (23.3) (44 35) (38 25)
Troes 95.03 a 118a 3L 6a 44 6la 33 67a 43.32a 15 4la 15 86a 262a 316a  269. 2a 195. 1a
(20.2) (16.02) (3 85 (455) (1214) (1305 (L 32) (L67) (18 23) (3358) (23 41) (30. 65)
4~ 5 Data aremeans of 4 ~ 5 replicates Standard errors are shovn in the brackets
1 See the abbrev iatons of species names in Tabk 1; D ifferent letters indicate

sienificant differences n themeans between lianas and trees under the sane light kvel

« ) [16 17] [ 18]
(RGR)
, , ( logging forest) 12200
[21] 3 . )
RGR, RGR , :
(SlA Chlotal) , (Pua)
SLA , .
Lz Pns  Chl , Puw  Chl
(P> Q 05), , , ,
[22]
32
F,/F, PSI , PSII PSII
: F,/F, :
, F,/F, ag F¥ , F,/F, ,
, , ( 3.
[ 14] , Fv /Fm ,

hitp: / Awvww. ecologica cn



6040 28
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Table6 Comparkon of specific keaf area and leaf thickness of lianas and trees in the present study with those of other tropical forest
woody plants
Lie bm L ight cond ition Na of species Leal hickn ess Spmﬁ; fafarea Reefren ce
(Hm) (m* g™)
Tree Yo light 5 95 269
35% light 118 195 P resent study
L ana Yo light 8 137 341
35% light 163 218
Tree Canopy leaves 14 87 [32]
L ana C anopy leaves 16 99
Tree Path 4 197 122 [ 3]
Understory 5 179 134
Tree D peemwcaps 4 197 122 [ 25]
Non-dip terocarps 5 295 91
Tree 40 230 [ 34]
Tree 60 208 127 [35]
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i Specific leaf are:
Life om L ight cond ition Na of species Leaf thickness peett ed] aed Refrence
(4m) (g
Tree Sun species 12 262 [ 36]
Shade species 13 194
L iana Sun leaves 1 150 [ 37]
Shade leaves 200
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