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ABSTRACT

A study on light response curves of L. pumila growing under three different
light intensities from two different locations in Selangor viz. Sungai
Congkak Forest Reserve (planted on forest floor receiving about 100 pmol
m'2 s1) and Sungai Tekala Forest Reserve (growing naturally on forest floor
and receiving about 60 pmol m™ s”; planted in the open area receiving
about 1000 pmol m™ s™), was carried out. The main objective of the study
was to document the light saturation level for optimum physiological
growth of L. pumila for domestication. Maximum photosynthesis of L.
pumila was recorded at 200 pmol m” s’ when the relative humidity
recorded at 90%. The F,/Fy values for plants under planted forest floor,
growing naturally on forest floor and planted in the open were 0.83, 0.80
and 0.65, respectively, indicating that L. pumila is sensitive to high light at
1000 wmol m™ s™. Plants under full light also exhibited smaller (185 vs 502
cm’) leaves with lighter green shade (relative chlorophyll content 29.1 vs
70.5) compared to those under closed canopy of forest reserve (at respective
502 cm™and 70.5).
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INTRODUCTION

Labisia pumila is an erect or ascending undershrub and is often used in pre- and
post-partum care amongst rural folks in Peninsular Malaysia. It is common in
primary and old secondary forest. In general screening with crude ethanol extract,
biocidal acitivitty against Artemia salina and oestrogen—specific enhancement in
human endometrial adenocarcinma cells were noted (Jamal et al. 1998). In addition,
L. pumila is reported to show moderate antibacterial and weak antifungal activities
(Mastura et al. 1998). In the pursuit for a healthy and ‘green’ lifestyle, demand for
plant based medicine and supplements are increasing. The objective of this paper is
to document the light saturation level for optimum physiological growth of L.
pumila for domestication.
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MATERIALS AND METHODS

The growth rates of L. pumila were evaluated at Sungai Congkak Forest Reserve
and Sungai Tekala Forest Reserve, Selangor, Peninsular Malaysia. Growing
conditions are summarized in Table 1. Light response curves were derived with
portable photosynthesis meter (LICOR 6400, Nebraska, USA). These species were
subjected to light intensities between 0 to 1500 pmol m?s?. Curves were generated
at 80% relative humidity (RH), leaf temperature, 28 °C and carbon dioxide
concentration, 380 pmol mol™. In addition, chlorophyll fluorescence was also
measured at light saturation (I = 100%) using fluorescence meter (Hansatech Plant
Efficient Analyser, UK). The excitation light for fluorescence was given at about
500 pmol m” sec for 5 sec. Measurements of F,, (initial fluorescence), Fu,
(maximum fluorescence) and F, (variable fluorescence) were obtained from this
procedure. A value for Fv is derived as the difference between Fy and F,,. The F,/Fy
indicates the maximum quantum efficiency of PSII photochemistry. Leaf area was
measured with a portable leaf area meter (CID, Canada) while relative chlorophyll
content was determined using a portable chlorophyll meter (SPAD 502, Minolta Co.
Ltd, Japan). Physiological values were obtained from means of three replicates
taken from each of the six plots. Comparisons between means were evaluated by #-
test as indicated at p =0.01 and 0.05 levels.

Table 1. Growing conditions of Labisia pumila at different sites of forest reserves.

Different sites

Growing conditions

Sg Congkak FR Sg. Tekala FR Sg Tekala FR
Light intensity 100 pmol m?>s? 60 pmol m™ s 1000 pmol m? 5™
Relative humidity 90% 90% 60%
Occurrence Planted on forest Growing naturally ~ Planted in the open
floor (FF) (PO)

FR = Forest Reserve; FF= planted on forest floor; PO= planted in the open

RESULTS AND DICUSSION

Results obtained are shown in Figure 1. Maximum photosynthesis occurred between
light intensities of about 200 pumol m? s, A decline was noted beyond this point,
thus, suggesting that photoinhibition occurred. The same trend was noted for light
response against F,/Fy values (Figure 2) Photoinhibition could occur when
understorey plants are exposed to high light intensities (Gray et al. 1996; Dodd et al.
1998). Above this, the process is impeded and carbohydrates are used for
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respiration (Larcher 1995). Secondary metabolism like flavonoids, organic acids
and phenol derivatives would be affected when carbohydrates productions are
reduced in plants (Schlee 1992).
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Figure 1. Light response curves for L . pumila planted in the open (#) and planted
under forest floor (®) using portable photosynthesis meter set at 80% RH, 28 °C
and 380 pumol mol™ CO, photosynthetic active radiation.

/5% pumila grown at RH of about 80 - 90% gave the highest maximum
quantum efficiency of PSII photochemistry (Table 2). At Sg. Tekala, plants growing
naturally under forest floor recorded lower values because light was the limiting
factor (60 pmol m? sT), while at Sg. Congkak (FF) the physiological parameters
were all in their optimum levels. Maxwell and Johnson (2000) reported that most
plants had value of F,/Fy at 0.83 when not subjected to environmental stress. At
Sg. Tekala (PO), the maximum quantum efficiency of PSII photochemistry was
about 65%, thus, suggesting that the conversion from solar energy to chemical has
resulted in some lost as heat (Percival & Fraser 2001). The increase in F, for L.
pumila planted in the open suggested that the leaves were subjected to heat stress.
Havaux, in 1993, reported that a rise in F, when subjected to high temperature stress
as a result of PSII inactivation.
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Figure 2. Maximum quantum yield of PSII efficiency against PSII for L. pumila

either planted under forest floor (——), grown naturally under forest floor (--M--)
and planted in the open (—A-).

Table 2. Physiological and morphological parameters of L. pumila planted in
different light conditions.

Physiological & L. pumila grown at different sites

tr?;)i?s)hologwal Sg Congkak FR Sg. Tekala FR Sg Tekala FR
(FF) (PO)

Be 656.0+27 640.0+£38 1124.9+13*

F./Fum 83% 80% 65%*

Chlorophyll 70.5 68.0 200>

content

Leaf area (cm?) 502.0 480.0 185.2

* significant at p <0.01; FR = forest reserve; FF = planted on forest floor; PO =
planted in the open
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Significant difference in leaf size and chlorophyll content was noted when
plants were planted under different environmental conditions. Leaves were smaller
and of lighter green when planted under full light as compared with those under
close canopy (Table 2). Heat stress directly reflects structural changes within the
membrane and, hence, alters the chlorophyll content levels (Schreiber & Bilger
1987).

CONCLUSION

It is concluded that the light saturation level for L. pumila is about 200 umol s

These plants grow well under high relative humidity (90%) and 90% shade. The
effects of light on the chemical properties need to be examined.
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