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The leaf photosynthetic characteristics of 50 common plants on karst rocky
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Abstract: The photosynthetic characteristics of leaves were selected as the research objects, and the following indicators

were determined respectively: the greatest photosynthetic rate per unit area (A, ), the most photosynthetic rate per unit

area

mass (A, ), the stomatal conductance ( Gs), the water utilization efficiency ( WUE ), the concentration ratio of

intercellular/environmental CO,( Ci/Ca) , and the transpiration rate ( 7r) of 50 common plant species growing on karst hills
of Guilin, China. We aim to explore the photosynthetic characteristics’ differences among species and their intrinsic
relationships and to discuss the photosynthetic physiological characteristics of different plants adapting to karst rocky
wens Avues G5, WUE, Ci/Ca and Tr of 50 plant leaves

were 8.35 wmol m™ s, 110.98 nmol g s™', 0.10 mol m™ s™', 94.84 pmol/mol, 0.57, and 2.37 mmol m™> s,

mountain habitat. The results showed that the average values of A

respectively. Analysis of variance showed that there were significant differences between A A Gs, WUE, Ci/Ca and

area mass ¥
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Tr among different species. Pearson correlation analysis showed that the correlations of the six indicators that characterized
the photosynthetic characteristics of 50 common plant leaves were consistent except for the relationships of Ci/Ca, A, and
A,..>» WUE and A, were inconsistent, and the correlations between other indicators showed consistency, of which Gs and
Ci/Ca were extremely obvious positive correlation. The principal component analysis showed that among the six
photosynthetic characteristics indicators, Gs and Ci/Ca might be used as important photosynthetic indicators to reflect the
adaptability of karst stone mountain plants in habitats. They mainly represented the physiological status of plants and their
sensitivity to water condition and the drought resistance, and at the same time, they also reflected the photosynthetic rate of
plant leaves, which might be utilized to measure the physiological and ecological adaptability of plants to karst habitats. The
cluster analysis based on Gs and Ci/Ca showed that 50 plants were divided into three categories; namely, medium Gs with
higher Ci/Ca type, lower Gs with higher Ci/Ca type, and lower Gs, Ci/Ca type. It can be seen from this study that the
adaptation strategies of karst habitat plants in terms of physiology and ecology were mainly reflected on the one hand in the

way of resource utilization and on the other hand to resist the adverse external environment, which provides a reference for

the subsequent selection of species to accelerate the process of vegetation restoration and succession.

Key Words: photosynthetic characteristics of leaves; common plants; karst rocky mountain of Guilin
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R2 50 WEREMH A ESRIEIEIRZEA Pearson 10X REL

Table 2 Pearson correlation coefficient between photosynthetic characteristics of leaves of 50 common plants species

S A e
Pholosyntilt:iffhjrijt?rit?iz: of leaves Aura es A Ci/Ca Ir
Gs 0.887 "
Annass 0.676 " 0.592*"
Ci/Ca 0.169" 0.480"" 0.049
Tr 0.785"* 0.899 ** 0.442"* 0.373**
WUE -0.317"*" -0.628 " -0.156 -0.929"" -0.591""

% P<0.01, * . P<0.05.

50 MR WAEPIE TG AR B HE (B 1) 3 SRR (5 8%) (13 SHEA (BEM) 20 SHEA (B H
1) 24 SHEAR (M ELAE) (32 SREAS (SRELRY) Ml 34 S REAR (B ERAN ) BN RRIR Y A, LAREAS (P ) 2
AL SRR 895 — R Ao e, 2 — MR o i R, R IR SR R Ci/ Ca HEAEER KR, T Gs 5 3L
oAb 22 SR, W SRR A5 — R R R i, B A R T AR Gs T A
Yy, 1 Ci/ Ca S-S HAWMIF 2250 AR, PR ES H 1t 5 1 Gs AR Tt B2s, s AER I A i Gs e/,
Ci/ Ca WA N YIE  SREM A B Gs SR TH#EM

R3 50MEREMM S ERRER S S

Table 3 Principal component analysis of photosynthetic characteristics of leaves of 50 common plants species

% HFAE [ B Eigenvector A E AR =k
Component %1 (Ayea) (A s ) x3( Gs) x,(WUE) x5(Ci/Ca) x(Tr) Eigenvalue Cumulative/ %
¥ 0.85 0.60 0.97 -0.77 0.62 0.89 3.80 63.34
Y2 0.44 0.57 0.12 0.61 -0.74 0.11 1.47 24.55

2.4 RICHRERIT

BT Gs M Ci/Ca FrafH, W1 AN HHE 50 Fhiy WAEDIRI 430 3 2 (B 2) 55— (10 A - KBk
BRME B AR S LLORGE B/ INE e FEAT BRI S5 2 3 R — K, Gs R Ci/ Ca B 5370 0.19
mol m™ s™ 1 0.65; 55 " 25(29 Fft) . KB T SRR MR AEFREE /ool SR BRR RISFEAR [T
B E A2 e L8 LIRS OO B A R B s AR R T AN L T T R
AR B B UL e R RHHR SRR R AR SO B R AT NI BRI R A Gs
1 Ci/Ca $9{H53 50249 0.09 mol m™ s™'F10.60, 25 =3 (11 F) . &WABIT Jelilfk AR 1 DE  mildk 7
XIBR B 2E Mg e P IEAEML 45 A BB/ NRANRFSE G, Gs F Ci/ Ca $AE 5350 0.04 mol m™ s™' F10.43

3 e

3.1 MR OGA RS R M X ) 25 S R

FYI G A R A A i RAFAE Y AL K AP MRS 557 | Gs AW SRk 1Y B B AR AR, fF— E R B IR
BT[] — A K IAEE T AR [RIAR G PRBE AR 1, G 118 25028 T XF o B 50 RN 28 1 Sl R A TR 4T, DS R A1 5 34
B Ci/Ca R RWHEYCAERA/NOEEE R, HEE 4 0T AR Gs T 50 > KR fhms 374 2k
AR DR AR T PGSR e AR Y PR AR IR S VO A 0 5 Ci/ Ca KT R RMBERF AT T R
AR XS LR, 3 TR b XA ), R )l XA W) 32 B0 A AR PR R AR g 22 5, nl iE— 2R B
M AR AE RV, Tr AT E— B RE R L S W A 8 1 K A3 RS R T R R A 1Y AL R A, R
A A AR R A R A B E B, HEMRE IR A LAY Gs, Ci/Ca, A,.,, A, Tr SEET 53
INATEALIX 29 FRLHFE R Fl = m JCTT TR 28 24 FhOARAHEY ) | by b AT UL, AE G 8 v T4 ) 5
W ST e S A S B R L B 4375 e WS TR T 3R e T AR Y 2 i DG VL T AT A b AR T 55, B A v

http ; //www.ecologica.cn



23 ZEER S EAREITREG L 50 e WA RGBS R 8655
340
320
2
40 4¢ 330
170
410 100 160 .
z 150 2
=] 1§OO
e o
£ 480 440 200
3 450 980
(’RE 190 460
(=9 Q o]
"5 8 0 25 11 70
ot Q
g 35965 90 390
R 21
5 270 400 1o
2 20 18e 370
g 90 3pe 290
230
50 300 |389
2 420
430
140
\ \ |
-2 0 2 4
W—FS

The first principal component

E1 50 MEREYEESHEERSHFE
Fig.1 The figure of PCA ordination of photosynthetic characteristics of 50 common plants species
1: KBk Pyracantha fortuneana; 2 % W% T Elacagnus glabra; 3: % %% Lagerstroemia indica; 4; % /NRKANE Ficus erecta; 5; T 8 F
Wikstroemia indica; 6: /W2 0T Ligustrum quihoui; 7: /NMEIEAT Grewia biloba var. parviflora; 8: £L75 LLKFT Alchornea trewioides; 9: H )% 1%
OB Tarenna depauperata; 10; ¥ Vitex negundo; 11; £ %5 Mallotus repandus; 12; FHMHE Ficus tinctoria subsp. gibbosa; 13 % 164
W K Decaspermum esquirolii; 15 1158 Serissa serissoides; 16: WRM 543§ Spiraea cantoniensis; 17: 7 {EAR
Zanthoxylum armatum ; 18; —WFX Flueggea suffruticosa; 19: #1525 Rhamnus lamprophylla; 20: W F Paliurus ramosissimus ; 21 . A0Af4 57

Myrsine seguinii; 14

Ligustrum tenuipes; 22: | VG 2 Rhamnus kwangsiensis; 23: M A Loropetalum chinense; 24 T F 2% Rhamnus leptophylla; 25: 7 Kk
Cyclobalanopsis glauca; 26 : fLF&W Platycarya strobilacea; 27 : M2 llex bioritsensis; 28: W17 Cinnamomum burmannii; 29 : H:A4E Osmanthus
fragrans; 30 JCHARA Cornus wilsoniana; 31; FEBFEAR Xylosma controversa; 32; 32 M Radermachera sinica; 33 . 485 Celtis biondii; 34
HERH Paliurus hemsleyanus; 35: Jii F 1A Pittosporum planilobum ; 36 VW85 Clausena dunniana; 37: BMi Sinosideroxylon pedunculatum
38 FESRLE Clematis uncinata; 39: WA Clematis finetiana; 40 T1LHE Celastrus hindsii; 41: %541 Trachelospermum jasminoides; 42 : JK
BRI Millettia cinerea; 43 TCARTLZIE Salacia sessiliflora; 44 /NFFEE Rosa cymosa; 45 F1IMk Secamone sinica; 46 HiM 2= Millettia
pulchra var. laxior; 47 JEZUE Bauhinia championii; 48: B2 MfHE Sageretia rugosa; 49: SEW FEE Jasminum seguinii; 50. 4 B 7k

Millettia oosperma

FRRPRIE ST RS L P e DA ADDE A i (R AL RE AR o & R BN A A = e 3RBLIBRSS 1D e A 4
PELL R S, RIS E— s PR b S WA A K G BT DR SF A AP SRS 2 R S S AR ) A0 8 e Y A
W ST g D AR S PRI L B 2 Pl DC T BT A 4t DAL SR B 2 AN (] A A A SR B R T SR PR S0 e 1L
b P B XA B — 2 WO IR TS R AT RE 7, Sz e 1 AL 0T 30 45 A 58 190 20 7 3 B G D A8 ) i 7 AR A, A
b TR SR A I RE S . WUE JEROWAEYDE S R R, PR AR A Ol AR R R ZR B R b, R
BRAB P 19 7K 43 PR BRI AR . XSRS AR AT — 2 IR 7, B A B8 2 AR 1 Ak, LI 1 WUE
TN 32 AL X R RS BRI ARBIEFE T WUE M &5 T 5N A7 54k X 29 RS A4
Fh U 2R TCTL T AT 24 FIOACAKEY) " | 330 WIAH X 45 i Y 442 14 5 1o 075 1o o A 25 PR 58 LA JK 43
il B R T FARR R B VR 0 2 g T UL T AT A M XA T, SRR A AR AR S0 L i e DX AR )
AR K SRR [ IR 3 A AR SR 47 L 1 5 B0 e 57 SR 327 3t DAL ) >R BRURR < 4 7K
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R FEE Jasminum seguinii 49
Vi # R Clausena dunniana 36 | —
HVLHE Celastrus hindsii 40 |
WM& Ficus tinctoria subsp. gibbosa 12
B Celtis biondii 33
& B ¥R Pittosporum planilobum 35 M —
/NRIERR Rosa cymosa 44
P BE.2% Rhamnus lamprophylla 19 H
Wil 4& 3 Ilex bioritsensis 27
A4 Paliurus hemsleyanus 34

B2 50 #ELEMHRES R

Fig.2 Cluster analysis of 50 common plants species

AIDEEN L ST PR E i L SR VA R /B

SIS FEMIE e IIAITE A, A, Gs, WUE, Ci/Ca Ml Tr 2 [B) {775 W ik 25 5 | U W 247 b 12
SRAERAEARF HRIRY R P B E SN LA E W R 225 AR B9 07 20E BRI A= 58 251 AR B A
TR KRR BE BRI MR I AEAFE RS i e A A BRAR PRAE AN RIAEPI SEEIR] ( AS R) s TR [RI R
BEUEA AT AR A 22 5, TTIRN 22 SR B A X BREE SR i 5E 20 AU T B A R AR HE
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x4 AEMREVIHIAEFEERER
Table 4 Differences of some photosynthetic characteristics of plants in different regions

S FHE Gs Ci/Ca

miH Stomatal Intercellular/ fﬁk%ﬁ
Ttem conductance/ environmental CO, terature
oo . sources
(mol m™s7") concentration

MBI 7 7 T
SEONE IR 7 b ‘T'.Jufjfﬁ’ ' 0.08 o [22]
7 common tree species in Guizhou karst
IRALIE SRR 2R bR 8 Bl DL

. 0.07 — [23]
8 common plants in degraded karst forest
TV 15 AR el ke
IV : i ﬁﬂﬂ\*ﬁ% . 034 001 [24]
15 typical garden plants in Guangxi
P P M D S o2 B s
Typical plants in karst area of northwest Guangxi '
VER KLV 14 FAH) - - 61
14 species of plants in the Ortindag sandy ’
THRBERT ST T 5 FiAEY) . 0.62 [27]
5 species of plants from the institute of Chinese Academy of Sciences ’

ZRAKIX 8 Al
?‘?Z?;Kﬁ\l : ﬁ"rﬁﬁ’f? ' - 0.70 (28]
8 plants in Shennongjia national nature reserve
AR 15 D
.1 .24 2
15 species in southeastern Tibet 0 0 [29]
T FHITA 24 A A
JEIT G 4 : AR ) ) 0.23 0.66 [30]
24 woody plants in a dry-hot valley of Yuanjiang
R W A A 1

ABFFE CREARE Sk £ L8 WA ) ) 0.10 0.57

This study (common plants on karst rock mountain in Guilin)

3.2 MEROGAREZ ] A

FEREARIE SRS Ll AR 2SR B R A s AR o R 2 AN W R T R A B AR DA I AR B AR Ak, e
FESCA R R R T AER R, AR 50 Al WAL F O A REER 6 AN EFRAHSCERR Ci/Ca 5
Ao A, ,WUE 5 A A—F005, HA S bR 7P 2 [ A DG 2 80 R — B0k, AEMOE e A i) Tr 5
WUE 2 [F] S 5 35 6 AR 5C , X 5 50 M A AKX 29 Rl 3t i B ge ah AL, U B A7 B Ak b X HE %) WUE
P Bt 25 1 FE /K B A R ATR T 42 5, AL < 5 7 SR MR B T A . Tr 5 Gs BRI EIEMC, X 54
VT A4S 29 Rk AN AR T g AL, A, T Gs Z IR SN 3 R AR G, b8 R 5 m R oeiT
THITLY 24 FARAAEY) O FFFE LS R—80, THEDEY IO T IR A K6 A R h ik 1 s &
ECATE IR N R S AL T B Tr 25 B IR f ot A R0 F 8RR ALN R, L&
S8 T A SR,
3.3 BT Gs M Ci/Ca WKW N REREERE

ARG 5 FRAE AR A7 L1 SO Rl WAL T e A AR Y AR AR R Gs A Ci/ Ca 3 S0 A
A5t O AR AT A R — R, AR T A XA T T, AR SR P AR — 28484, Gs B Ci/ Ca BB SR 0.19
mol m™ 5™ F1 0.65, T4 Gs i Ci/Ca 257 X FW OB i T B2 B S (ILORSE 568k /E
J FEFT PRI 225 Fi— - FaX 10 AR e S0k T 2 B SR, AR X T SR haa A R T AR KR T
TR 35 7 R [ e R SR T AR T AR AR W 1 G 5 VR T W WA T M 25 I AR T, X6 T4 AR 5 P 355 1] 1 7K
53 \CO, - LA A HA EEAE . 3T UL B A RRE, 5 — M 4038 0 SR s 5 Hh 3R A A - e R R 1 e
YEARE ST, AR AN AR R IREE | o s Wil A B8 EL A et (4038 1V BB T, A G R 25 P — A AV M A K i
A R 55 28 Gs B Ci/ Ca YB3 514 0.09 mol m™ ™' 1 0.60, A Gs #515 Ci/Ca 251 3% 3%
HIIR B O AR MR AR SRR /NI 0T SR bR R FEA | T 8 T JOAN 2 e £0 75 ILRRAT
FIRZ S TR B A A B B & AR T AN 0T )R B AR B VLR et
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RIE RIS KT A v B R4 NSRRI A X 29 IR AR LRI B —
fif S, FEPERERR R AR A R T A YRR, — o B L ] 5475 0 e A B AH 3 I, o X 2
JoiriE | 55 AR LA A R D 035 N SR, 2 5 W R A SR A R A R T R R B 5 )
Gs 1 Ci/ Ca FIES1 4 0.04 mol m™ s™' 1 0.43 , HHAK Gs, Ci/Ca F57Y X RIS FAR T Je e BACH A
i IRk B XIRR AT AR AT S5 RN RAIR S B 11 N, A MR AR S
A (]I AT IR A I =5 7K 43 1 FH AR a5, % A e P 2 Ei A T 5, 5 — A e 7K 0 ) T 3R 30 s A R
B A EE LA A B R AT R0 T 29 R B 46K 43, RINEFE S 57K 43 T A 77 B8 22 0 T4 0, 550 3 o W 3 e X
(T RIAEE Y TERIBEIRE S E R, = RS R G A b TR B RS R A P 3 e R By
Tiff A2 2 i B S A R TR R W1 e T B st MR G ) R R A A T R AR SR AT
A Je Xo TRl 8 R B B AR Bl R B A i ) A A S ML TR 4 A AR A AS IR BE A AR A i A B
A

ZE LTI AW A HT T 50 R WA I O A AR 2 ) 22 R LN R R R L S5 SRR Gs Fil Ci/Ca
AR Ry S B AR R Ay LU ) 35 7 AE B8 0 S 2O B 48 s , B RAEAE Y ol 540k RO & et 55, T T o
DT 8 R AR B (3 I AR RSB SR WTN rRE AE BAE A E A B A 2 T T IT R B P O SR R
X e U5 FH T 3K B AR S AN TR PR A3 1 SRS | 3K A i S B A I AR R S T R R R AL T S
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