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Photosynthetic characteristics of three species of liana seedlings in

different light environments

WANG Hai-yan, YU Li-fei
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Abstract: One-year-old liana seedlings of Hedera nepalensis var. sinensis, Mucuna sempervirens, and
Pueraria lobata were grown in full light (control) and three less than full light conditions: 68% — 75% of
full light (S1), 40% - 49% (S2), and 10% — 21% (S3) with photosynthetic characteristics of light satu-
ration point, light compensation point, total chlorophyll, chlorophyll a/b, and root-shoot ratio being stud-
ied. Results showed that the light saturation and light compensation points of M. sempervirens were highest,
whereas P. lobata were both lowest. The light saturation point of H. nepalensis var. sinensis was high, and
its light compensation point was low. In 10% — 21% of full light (S3), the total chlorophyll of P. lobata
(2.888 mg-g™), M. sempervirens (2.242 mg-g™), and H. nepalensis var. sinensis (2.955 mg-g™) were
highest. The chlorophyll a/b ratio in different light environments also showed strong differences. Additional-
ly, the root-shoot ratio of the three liana seedlings in different light environments increased with increasing
light. From these results, M. sempervirens was shade intolerant, P. lobata was shade tolerant for a narrow
range of light, and H. nepalensis var. sinensis was somewhat shade tolerant for a wide range of light. [Ch,
3 fig. 3 tab. 21 ref. ]
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Table 1  Main photosynthesis characteristic parameters of 1 year Pueraria lobata, Mucuna sempervirens and Hedera nepalensis var.

sinensis seedlings in different light environments

WF Qb3 I, I, P R, WA RER R?
ck 23.63 773.41 6.86 1.536 0.075 0.989
S1 15.03 428.72 421 1.196 0.096 0.922
by
S2 14.40 550.94 5.52 1.076 0.085 0.982
S3 11.72 897.00 8.47 0.925 0.085 0.996
ck 30.01 990.12 8.56 1.057 0.036 0.990
S1 24.42 702.99 1.86 0.567 0.028 0.994
A PR
2 15.09 735.88 4.63 0.814 0.061 0.993
S3 13.17 1 059.67 5.36 0.934 0.081 0.996
ck 28.93 937.81 4.60 1.516 0.067 0.997
S1 38.06 803.77 2.20 1.374 0.053 0.994
WA
2 36.05 1 040.49 1.25 1.359 0.073 0.995
S3 13.53 609.85 341 0.946 0.086 0.968

P L, L, P, Ro(IEALIH pmol-m?es™,

M1 TR LAE 1, ANFE G EEXT 3 FhoAR T A B M A B RS A S B A AN R AR
SN, GRS FDGAME S T B A TR, NP . SRR BE T, B E
SREZIRAEY L FRRUY, R 1R AT LUE 4 N AE R B R TR R AR I G R N R
PATE S3OCIT AL, VWX 3 P AR A — @ MR . 7E ck, S1, S2 Al S3 JGREN LAk
R SRR RN 12 Sk 5 A T RR e > 5 A T > B b, DAV 58 T R S5 6 RO BB T LU BCR 3 FIAEL A A T B
PEHE TR Ry 55 e > 5 A T > 5 A T BRI

ck (BCIO) AT |, Bk . E AR | A RO R S RDE M S5 773,14, 99012,
937.81 pmol -m2-s™ 1 23.63, 30.01, 28.93 mwmol-m2-s7', W LI M. 7 I BRIEE A9 )6 10 55 A #b
P, U T B R 0BG s B R AR R S RO RME AR, RO T R T Bk A R,
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Figure 1 The light response curve of Pueraria lobatai in different light environment
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Figure 2 The light response curve of Mucuna sempervirens in different light environment
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Figure 3 Light response curve of Hedera nepalensis var. sinensis in different light enviroments
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Table 2 Chlorophyll contents of 1 year Pueraria lobata, Mucuna sempervirens and Hedera nepalensis var. sinensis seedlings in

different light environment

LR b ¥ 4¢3 a/(mg-g™) M4 % b/ (mg-g™) M2 % ath 2% 3% a/b
ck 1.443 ¢B 0.586 dD 2.029 bB 2.524 ¢B
Sl 1.579 beB 0.657 ¢C 2.236 bAB 2.434 dC
B
s2 1.799 abAB 0.702 bB 2.501 abAB 2.569 aA
S3 2.073 aA 0.815 aA 2.888 aA 2.567 bA
ck 0.769 bB 0.266 ¢C 1.035 bB 2.954 aA
Sl 0.427 ¢C 0.223 dD 0.650 ¢B 2.381 dD
w3 i R
s2 0.721 bB 0.279 bB 1.000 bB 2.654 bB
S3 1.582 aA 0.660 aA 2.242 aA 2.433 ¢C
ck 0.818 ¢C 0.378 dD 1.196 ¢C 2.170 bB
S1 1.218 bB 0.569 ¢C 1.787 bB 2.181 bB
A
s2 1.204 bB 0.593 bB 1.798 bB 2.040 cC
S3 2.102 aA 0.853 aA 2.955 aA 2.470 aA

Bl ANEFEA P <005, KEFRHN P < 0.01 KFEREVERY, FRAIF R 2SR, AR 2E 5 2%,

2.3 AREEAFRENEAREMERRE WM

M 3 ATLAFR , ANFEDCIHED T HlE A iR b AR LY R % o S3>81>82>ck, H i
e Ry Ay S3>S1>ck>82, HAL[R] S B, Bl 't IR 5 2 ) ok 533 A 1Y 2R W i XA
AR BE B, LR R s A Ab B AR W R RO, AR AR BRIE] 25 S BAE (R 3) . JiAh, AAALER R R AR
TP T A 2 U6 T 014 A PR TR A RR I AR AR R

3 T A 1 AR W o B REDC RN TR I AN [R] AR/ HE X A48 A S e 1 3 i e A 1) A 4 23 R BC
M 3 HRTLAE B . W A BRI AR A e B AROE LR B e S3 O IR R AR, BRI PH A%
PR, 3 A A B T 2 A RE ] Tl BRSO A AR B B AR, DUA M T RAS T 2 AL REH] THOL A A
s BEEOCMGR BRI, MAUE LRI 30, BRI ) A &0y v AR ) B AR O 22 M ) IE B R AR R AR
K, DGR m RS . oGRS ], WO 22 e SR e MUKy, 3R AR AT RE

3 Zi

S DX AR R R I MO N 2, (R D R Y o R B A S H R
JEIA AN e G 3 N W R DA A ) B A B A SR AT TR, EFRAR A L A B A AR BRAR S
T AR AT S BT AT 25 RS B AR 5T e A A W A A AR B B S A K B R B A, gAY
TS D DL 3 bR SR A AR W X I ) A PR A 2 PRI, A S0 R A A DX A0 T AR b
Kbl B R B A, ARYE L LIRS, WA DR AL RS, OV LR EOHE Y, X SRR
SR IF T AE R 2 W R AT — i BT T ELOE ' RE AT R S R I B B e B AT T 1
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Table 3 The biomass and biomass partition of 1 year Pueraria lobata, Mucuna sempervirens and Hedera nepalensis var.

sinensis seedlings in different light environments

Yy 4k 3 Mo bR (gt MR TR (g b BRI (g bR MR
ck 1.747 bA 6.156 dD 7.903 dD 3.526 cC
S1 2.123 bA 7.871 cC 9.994 bB 3.727 bB
HE
S2 1.541 bA 8.192 bB 9.733 cC 5.327 aA
S3 4.465 aA 8.715 aA 13.18 aA 2.008 dD
ck 1.403 bA 1.853 dD 3.255 dD 1.223 bB
Sl 2.384 abA 2.430 aA 4.814 bB 1.036 cC
AR R
S2 1.976 abA 2.389 bB 4.364 cC 1.157 aA
S3 3.382 aA 2.178 cC 5.560 aA 0.623 dD
ck 1.743 abA 1.012 cC 3.000 cC 0.592 bB
Sl 2.224 abA 1.207 bB 3.431 bB 0.538 cC
AR
S2 1553 bA 1.002 dD 2.555 dD 0.673 aA
S3 3.253a A 1517 aA 4.770 aA 0.465 dD

W INEFEERN P <005, KEFEAP <001, FHHAMRRERERRE, RREANETDE,

PER RIS, X6 REA R S B0 HIVE BRI A, i ot laed 58 ) G BB A AR S B AR T AR, e W)
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BRI B, XN AR BUBE A AR IS A oy S, RIDAR I s 0 HA T B RO RRAE T
R FOCR— SO AL, R O PR R IIIE W B —FR AR, X SEARAEAE BTN B BE S E AT IR SE P
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