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Abstract: The photosynthetic rate-light response curves, some morphological features of leaves and water
relation parameters in leaves of eight common landscape climbing plants in South China: Mucuna birdwoodiana,
Pyrostegia venusta, Passiflora edulis, Quisqualis indica, Clerodendron thomsonae, Pseudocalymma alliaceum,
llligera paviflora, and Cissus rhombifolia were investigated using one-year-old plant. The lower levels of maximum
net photosynthetic rate (Pmax), light saturation point (LSP) and light compensation point (LCP), accompanied
with no apparent photoinhibition under high light condition in all tested species revealed that their photosynthetic
machinery had obvious plasticity in response to low and high light intensity. The instantaneous light use efficiency
(ILUE), stomatal conductance (Gs), transpiration rate (Tr) and intercellular CO, concentration (Ci) varied with
increasing light intensity. A positive correlation between Pn and Gs, and a negative correlation between ILUE and
light intensity were observed in the range of light intensity from 500 wmol m?s™ to 1 700 wmol m?". Therefore,
Gs and Ci are likely to be the main factors restricting net photosynthesis. However, no significant relationship was
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observed among leaf thickness (LT) and water relation parameters (average water loss rate, rehydration rate,
instantaneous water use efficiency). The values of Pmax, ILUE, IWUE, LT, leaf area and photosynthetic pigments
(chlorophyll, carotenoid) contents differed pronouncedly among eight species. Three species, Mucuna birdwoodiana,
Pyrostegia venusta and Passiflora edulis displayed an advantage in photosynthesis and water relations, whereas
llligera paviflora and Pseudocalymma alliaceum showed the lowest levels of these parameters.
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Table 1 Leaf area, fresh weight, thickness and contents of photosynthetic pigments in leaves of eight landscape climbing plants

Y TR =853 #EFE Fresh WHERE A& Chlorophyll ¥ % M E 4’ Carotenoid
Species Area (cm”)  Thickness (um)  weight (g) content (ug cm™) content (ug cm™)
REI Mucuna birdwoodiana 32.14¢ 397.8¢c 0.739¢ 33.775a 10.735a
MULAE Pyrostegia venusta 21.77¢ 390.4¢ 0.539f 21.259%¢ 8.063¢
WER R Passiflora edulis 47.56a 411.0b 0.842a 20.779¢ 7.802d
BRiE 43 HE Cissus rhombifolia 33.03c 415.2b 0.584¢ 31.628b 9.818b
H T Quisqualis indica 34.69¢ 4274a 0.499¢ 17.253d 5.762¢
JMtBk Clerodendron homsonae 26.12d 379.9d 0.703d 21.755¢ 7.255d
NIEH 1 Dligera paviflora 37.36b 399.0¢ 0.782b 22.777c 8.180c
M Pseudocalymma alliaceum 26.32d 42552 0.380h 21.336¢ 7.645d

A —FI B WA R NG FRERRGE T ¥ 2 Rk P<0.05. 3 2 f1 3 k. Different small letters in the same column indicate significant differ-

ences at P<0.05 level. The same as Tables 2 and 3.
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Fig. 1 Photosynthetic rate (Pn)-light response curves (A, B) and instantaneous light use
efficiency (ILUE) (C, D) in leaves of eight landscape climbing plants
1: K& Mucuna birdwoodiana; 2: 7B M Pseudocaymma alliaceum; 3: BRH-¥3BE Cissus rhombifolia; 4: et Bk Clerodendron thomsonae; 5:
HAAL AL Pyrostegia venusta; 6: /NETEBE llligera paviflora;, T. 457 T Quisqualis indica; 8: WER Passiflora edulis. UL F# B[}, The same as

below figures.
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Table 2 The comparison of photosynthetic parameters among eight landscape climbing plants

o Species Pma)_(2 } AQY i LSP_2 ] LCP_2 : Rd aa ILUE }
(pmol m™s™)  (pmol pmol”) (umolm™s™) (umolm™s”')  (umol mZs™) (pmol mmol™)
REWE Mucuna birdwoodiana 5.922a 0.0314a 500a 16a -0.741a 6.43a
HALTE Pyrostegia venusta 4.973b 0.0252b 500a 20a -0.813a 5.47b
SER Passiflora edulis 4.563b 0.0313a 630a 27a -1.104a 4.59¢
BRI RE Cissus rhombifolia 4.097¢ 0.0320a 500a 5S¢ -0.285b 432
W EBF Quisqualis indica 3.318¢ 0.0236b 500a 17a -0.471b 3.65d
JE2k Clerodendron homsonae 3.148¢c 0.0301a 500a 20a -0.667b 3.42d
WMLEE lligera paviflora 2.266d 0.0195b 360b 12b -0.571b 2.44¢
B Pseudocalymma alliaceum 2.223d 0.0188b 500a 13b -0.514b 24le

Pmax: K& 4% Maximum photosynthetic rate; AQY: W& F2(% Apparent quantum yield; LSP: Y& #815%:3% Light saturation
point; LCP: Mzl Light compensation point; Rd: W5WEUE I Dark respiration rate; ILUE: Wi 3 45%FI 5 Instantaneous light use

efficiency (under light intensity 5001 700 wmol ms™),
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Fig. 2 Stomatal conductance (Gs: A, B), transpiration rate (Tr: C, D), and intercellular CO, concentration (Ci: E, F)

in leaves of eight landscape climbing plants in response to different light intensities
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Fig. 4 Instantaneous water use efficiency (IWUE) in leaves of eight landscape climbing plants in response to different light intensities
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Table 3 The water relation characteristics of eight landscape climbing plants

it

S:Eji%es RWC (%) (m:¥t§14> RR %) I\I/IV:):J s Z:;ng
A& Mucuna birdwoodiana 89.4a 23.0¢c 94.2b 7.63b 7.30¢
HLAE Pyrostegia venusta 91.5a 30.0b 72.6d 6.85¢ 6.58d
5B F Passiflora edulis 82.7b 15.9¢ 100.0a 10.11a 9.75a
TRUE KR B Cissus rhombifolia 93.5a 5.9 80.6¢ 8.33a 7.74b
{#BF Quisqualis indica 89.7a 18.2d 97.3a 7.24¢c 6.63d
e Bk Clerodendron homsonae 89.4a 39.4a 60.8¢ 5.61c 5.17e
/NET B Dlligera paviflora 87.9a 15.4¢ 100.0a 8.22b 6.70d
W& Pseudocalymma alliaceum 86.7b 21.3¢c 94.2b 4.81d 441f

RWC: # %} % 7K B Relative water content; AWLR: F 3% 2k 7K % Average water loss rate after 23 h of natural
dehydration; RR: 32 7K # Rehydration rate (by immersing the dehydrated leave into distilled water for 2 h); IWUE: B¥ i 7K

F FAZR Instantaneous water use efficiency.
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BRI CEMBSTE, X BRI Co, R
FTREAE Tr ZELE: Pn IR AL B UK. AN K E
RWC #A 0 2 i E 07K 20 IR & 1 B 47845, #2
BB 4T $ R BRI K o i e b A I T R ) A
FEL&MT AR RWC HHEYFEARPRRRE
MBI AT R, B RERIIBE TR 1. A3
ERZBRMKBRIFHEGT,8 HAEY M RWC B
B, REHBHAKYT RIS, Ui HAEBALMS
Tk SR BERL T EHE W FPERS. FIH
BRI ATRE ST B D B K 445 T A AR T 2R K
S5k, THRILKOREHRAEZERS. §RE
7R, 8 PG YN RKEE SR AKERZ I LK
XFEE RWC Z xR AH SR EMEGEER 3),
H R 57K 2 5 (>30 mg hlom®) [ % it B R0 M A 78
S5HEKEHRME. FmHENARRIF2EZ 87
BEAEAEE K 2 e Rk 5K S A8 7 i HAB R 7, dn
MR (A RAGTRE, BRI, REH)
EH%, AAERNE RS FEE—2 TR,
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R B R R A ) AR BT BRI
RHEN TR G ARKEE EERERY. HHE
BE R AR RN K 2T BRI FEAR , Burquezl X 2 &
& 4 FEPIBR TR A A R E(LT)ME RWC 5
T4 K, B 2 (B e A R G = 0.979-0.993),
$2 AT 75 M 8] 4% 48 T Wl 52 RWC T3R8 M) LT
B, AL YK 2 T ECRGL. Vile IR 29
AFL 1039 FARRAEKKEED I FEE.
T #1 (SLA) & F ¥R & BALDMC)BEAT T 4 vt 4
i, 5B FHH LT 5 SLA*LDMC 2B, HAH
KRB BIK 0.85 (HEA, n=132) F10.75 (FF K,
n=148) (P<0.001). & 3CARYE Vile sk Jil A
LT 5 SLA*LDMC %R AR, itH H 8 FEB&HE
VIR B B R 390-427 wm, P34 B 405.7 pm,
5 vile 8110 100 MELRTHHFEER
429 pm HE. RMBE— S B EES
RWC. /K Z . EKE K IWUE Z AR R, HK
BB AE MMM R M. BT RWC ¥<7EH HEH
W2 AR A, T IWUE SUR %0 18 7 1
P/Tr LhZE, HHFBEKEKBEKIEFRE
(& e 5 W REK A I LB R e & — 3, in B &

ERMAREY AR RE, RAHAT RWCH
Ko RN E R EEERER 9:00 £HKE, RE
FHBFHRFA RS SHENEBE T ENEER
W, b Tr SAUK 2 RITTRE R R A4 . X5 HE
M T AR RS R RER BT AN .
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8 FPELAEY I FEASH (IR, At
HEHEE EOARETE B EEE KN
BT HE SIS E W6 EEF A 2 MK 45 A
MR, K ESEARRBENES, HpAs
BHEMZEINBREE. REME. B Pn.Gs.
ILUE.AQY.IWUE M X & E S ES B M,LT.
RWC 1 LA it K HE7E 8 HHELEYHET, B
RENESVEREXEEERK S A H U E T AEKE
A AR F R E A R, X5 HETEAER
AR BB K SE R (M Th BB A — 3. WERK
Pn.ILUE 1 GS K F REML MMM IE, EHH
AQY.LSP #1 LCP &, MEMM IWUE &K, K
K AR T B K B S5, B BEAEIIL KA
BERTEES, BENTREENRTREROFEET
HERERE, XREERE R EE L G
MBI FHEY BB IKYE . 55F HEK Pn.ILUE.
IWUE.AQY 1 GS /%, R G 6 LEKE
I HAL LR EYE. NMEFEN RSB EHE
BEARIE, 1B LSP BA&, M A RK G RETE I M 5B &
PR, 3 L S R s 0 AR, T B9 4k 0 i M K
MR IR, BB IE N BR OB SR AN X 7K 43 L B A A AR T
WEET . IR KK R B, SKEENRIK,
HER 1 Pn. JLUE.IWUE 5 X5 GS 1 Tr & 2%,
AR RE K Z LKA BE RN,
St oK KEURM R S SBI A AT EEEGE. B
R A B 8 E & B, Pn JLUE.IWUE %
SEAKE LR AL S E R AQY &
ifi LCP fl kK R BK, /KBS HE, RPHA
&N T8 e Ve F s K 54

T B 45 SR S A ) e A 4 R X R ER AR
W ET S B AR SR K KRS HURAE . RETE.
ARG B X e A B MR T H B LM
Y. RIS VE R RK 4 ZE R AT 4E A
HASEREAMNSE. R, XEEYEE
HLAg UA B S FLIE B T 3 sh E R 8 R AL I A
R AT IR R T R R R T ARG ? SOt TR



5% 6 3

WA 755 8 Pl T SRAL B A S AR A RUK S L R i 481

YT FE RIS BRIk B, B S R SR
fha? XEEBAF R ORE RS, HR—5
Brot.

Sk

[1] DuNZ(#LJ3IE), Zhang F Y(7 A 2£). Climbing Plants [M]. Bei-
jing: China Forestry Publishing House, 1984:1-15 (in Chinese)

[2] Ludwig C. Translation by Fu T H({1XK¥§), Liu Y(XI). Climbing
Plants [M]. Shenyang: Liaoning Science and Technology
Publishing House, 2004:5-20.(in Chinese)

[3] Meng Q W(& K ), Zhong Q(#%). Climbing Flowers [M]. Bei-
Jjing: China Youth Publishing House, 1995:1~5.(in Chinese)

[4] Huang C LGFHLHK), Zhou D Y(JA KBK), Xu J Z(#x 5 ), et al.
Application of climbing woody plants in the vertical greening of
modern cities [J]. J Anhui Agri Univ(Z B R\ KF%W), 1995,
22(1):48-52.(in Chinese)

[5] Babara A. Climbing Plants: Choosing and Using [M]. London:
New Holland Publisher, 2003:1-30.

[61 LiR(ZEH), Jin P B(& Fak), Zhong Z C(4 # ). Ecological
adaptive approaches and principles of climbing plant behaviors [J].
J Zhejiang Univ (¥ {L K % 22 3R ), 2001, 28 (6):698 -703. (in
Chinese)

[7] Liang L(E#T), Zhong Z C(# & Jik). The adaptation of photosyn-
thesis of 4 climbing plants to different irradiance [J]. J Southwest
China Norm Univ( % R i ¥ K 2 % ), 2004, 29(5):856-859.(in
Chinese)

[8] Huang C L(FH#K), Fu S L(fH4 ), Liang S YCR#L %), et al.
Relationships between light and physiological characters of five
climbing plants [J]. Chin J Appl Ecol (% F £ & 2% 4R), 2004, 15
(7):1131-1134.(in Chinese)

[9] Barr H D, Weatherley P E. A re-examination of the relative
turgidity technique for estimating water deficit in leaves [J]. AustJ

Biol Sci, 1962, 15:413-428.

[10] Schonfeld M A, Johnson R C, Carver B F, et al. Water relations in
winter wheat as drought resistance indicator [J]. Crop Sci, 1988, 28
(3):526-531.

[11] Vile D, Garnier E, Shipley B, et al. Specific leaf area and dry
matter content estimate thickness in laminar leaves [J]. Ann Bot,
2005, 96(6):1129-1136.

[12] Garmnier E, Shipley B, Roumet C, et al. A standardized protocol for
the determination of specific leaf area and leaf dry matter content
[J]. Funct Ecol, 2001, 15(5):688-695.

[13] Lin Z F(AR4E35), Li S S(FEXUM), Lin G Z(FH:BK), et al. Super-
oxide dismutase activity and lipid peroxidation in relation to
senescence of rice leaves [J]. Acta Bot Sin(#47224R), 1984, 26:
605-615.(in Chinese)

[14] Xu L K, Hsiao T C. Predicted versus measured photosynthetic
water-use efficiency of crop stands under dynamically changing
field environments [J]. J Exp Bot, 2004, 55(407):2395-2411.

[15] Deng X(*3%&), Hu Z A(FHE &), Wang H X(EBL#0), et al. Effects
of dehydration and rehydration on photosynthesis of detached
leaves of resurrective plant Boea hygrometrica [J]. Acta Bot Sin(#&
YRR, 2000, 42(3):321-323 (in Chinese)

[16] Johnson G N, Scholes J D, Horton P, et al. Relationship between
carotenoid composition and growth habit in British plant species
[J]. Plant Cell Environ, 1993, 16(6):681-686.

[17] Grassi G, Magnani F. Mesophyll conductance and biochemical
limitations to photosynthesis as affected by drought and leaf
ontogrny in ash and oak trees [J]. Plant Cell Environ, 2005, 28(7):
834-849.

[18] Farguhar G D, Sharkey T D. Stomatal conductance and photosyn-
thesis [J]. Annu Rev Plant Physiol, 1982, 33:317-345.

[19] Burquez A. Leaf thickness and water deficit in plants: a tool of
field studies (J]. J Exp Bot, 1984, 38(186): 109-114.



