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A comparative study on chlorophyll content, chlorophyll fluorescence and diurnal course of leaf gas exchange of two
ecotypes of banyan. ZHAO Ping,SUN Guchou,ZEN G Xiaogping ( South China Institute of Botany, Chinese Academy
of Sciences, Guangzhou 510650) , PEN G Shaolin( Guangzhou Branch, Chinese Academy of Sciences, Guangzhou
510070) ,MO Ximu L | Yuxiang ( Department of Biology, South China Normal University, Guangzhou 510631)
.=Chin. J. Appl. Ecol. ,2000,11(3) :327 332.

The morphologica differences ,chlorophyll contents fluorescence and diurna course of leaf gas exchange between ter-
resria banyan and amphibious banyan were compared with pot culture. The amphibious banyan possesses wel devel-
oped aerid and hydro-adventitious roots, and wider lef with indination of evolution toward mesphytic traits. The
chlorophyll content of terrestria banyan was higher than that of amphibious banyan. The diurnal course of lesf gas ex-
change indicated that net photosynthetic rate of terrestria banyan was dightly higher than that of amphibious banyan
grown in water ,but much higher than that grown in il. The anphibious banyan grown in water had the highest tran-
siration rate ,the terrestria banyan had a lower one, and the armphibious banyan grown in il had the lowest. Linear
regresson analyss showed a postive correation between net photosynthetic rate and somata conductance ,inplying
that the somatd conductance was dominant factor controlling the gas exchange. In this study ,the term of intrinsgc wa
ter use eficiency (net photosynthetic rate/ somata conductance ratio ,Intrinsc WU E) was applied to describe thepho-
tosynthess and water properties, and the result showed that it was a more suitable measure conpared to the usud
WU E(net photosynthetic rate/ trangiration rate) . Among the three banyan plants examined ,the anmphibious banyan
had the highest intrindgc WU E.

Key words Banyan, Ecotype, Net photosynthetic rate, Somata conductance.
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Table 1 Morphological comparison bet ween two ecotypes of banyan
Observations Terrestrid banyan Amphibious banyan
Height 20 25m 7 15m
Crown , 2.3m Compacted , width 2.3m , 3.8m Sreading, width 3.8m
Aerid root

Led shape and color

Rarely emerged from upper pérts of trunk,non or
few prop root

, , 6
7cm, 2.8 3.4cm, Narrow oblong-ovate or-
obovate, stereosoopic view omewhat navicular ,length
6 7cm,width 2.8 3.4cm,strong green

Numerous, emergéd from basd
and upper parts of trunk and most branches with nu-
merous prop roots

, , 6.5 8.5cm, 4.0

5. 0cm, Broad dliptic-orbicular , stereosoopic

view more plate, length 6.5 8.5cm ,width4.0 5.0
cm, dight green

Very rare , )
Hydro-adventitious root Numerous, long and branching, forming a large dis
persing floating and moving tufted mass
Mature fruit Soherica Ovate
3.2 ) )
1 2) 1 1
ab
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Fig. 1 Comparioon on lea chlorophyll fluorescence of two ecotypes of
Fv/ Fm PS banyan.
F / Em : > A. Terrestrid banyan;B. Amphibious banyan
grown in il ;C. Amphibious banyan grown in water.
> ) PS The same below.
@PS ) : ’
> = 1] C02 )
PS ; ,
ON : < <
, On :y=0.089x +
1.340,n-2=13,r=0.791,0 =0.641, p<0.01;
2 :y=0.117x-0.019,n- 2=13,r =
Table 2 Contents of chlorophyll and carotene in |leaf

b ab /

a
Chlorophyll a Chlorophyll b Carotene Chlorophyll
g9 'DW) (g-g DW bggibw) @b TR

0.01) ,
A 3.256 1.273 0.979 2.557 4.625
B 2.038 0.969 0.756 2.103 3.969 )
C 2.173 0.994 0.674 2.186 4,693
A. Terregtrid banyan ,B. Amphibious banyan
grown in il ,C. Amphibious banyan grown in water.
3.3
[11]
[17] PS
[26,27]
2 1
, (6 18 ) :
10.3+2.8imol- m %5 * 6.7 ,
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Fig.2 Diurnd coursesof PAR, ar temperature, reative humidity , lesf temperature, net photosynthetic rate, ssomata gas exchange, ssomata conductance
and intercdlular CO, concentration.
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Fig. 4 Daily time-course of water use efficiency (WUE) andintrinsc WUE.
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