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A study of Parah (Elateriospermum tapos) Phenology at Park Ranger Station 5 Hui Lek
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ABSTRACT

Leaf and flower phenology of Elateriospermum tapos (Euphorbiaceae) was studied at Hui Lek Ranger
Station, Khao Nan National Park during 2007~2010. In 2007, the timing of Parah budburst at Hui Lek Ranger
Station started on the 13th February 2007 and ended on the 24th March 2007 with a budburst duration of 40 days.
In 2008, the timing of budburst at Hui Lek Ranger Station on the 2nd January 2008 and ended on the 29th March
2008 with a budburst duration of 90 days. In 2009, the timing of budburst at Hui Lek Ranger Station was started
on the 13th February 2009 and ended on the 17th March 2009 with a budburst duration of 33 days. In 2010, the
timing of budburst at Hui Lek Ranger Station on the 10th February 2010 and ended on the 1st April 2009 with a
budburst duration of 51 days. The mean £SD of climatic factors at the Parah forest from November 2006 to April
2010 was 24.17 + 1.29 °C with a relative humidity of 88.35 + 10.86 %, and a daily rainfall of 4.25 £+ 9.78 mm.
During budburst, there was almost no rainfall. This would help us to understand the effect of climate change by

using Parah phenology as a bio-indicator.
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1. Introduction

In tropical regions, leaf phenology and
demography are highly diverse across various tree
[1].

demography strongly influence forest productivity

species Because leaf phenology and
and plant-animal interactions, these traits have been
investigated in tropical forests [2]. Leaf phenology
has been related to abiotic factors, such as the
amount of rainfall or water stress. In seasonal
tropical rain forests, water stress would not be the
main factor affecting leaf phenology [3.,4].
Alternatively, irradiance seasonality and the effects
of herbivores have been emphasized as the main
factors [4,5]. However, most of these studies have
concentrated on leaf phenology at forest
community, species and/or individual tree levels. In
seasonal forests, seasonality in meteorological
factors does not regulate the phenology. The timing
of leaf production may depend on the accumulation
of carbohydrates in the shoots. Actually, leaf
production phenology is not related to any
meteorological factors at the population level, and
the frequency of leaf emergence per year is greater
in saplings exposed to more light in a tropical tree,
such as Elateriospermum tapos [6].

Parah (Elateriospermum tapos) is the only
plant in the monotypic family native to Thailand,
Malaysia, and Sumatra Island. Parah
(Elateriospermum tapos) is found at Jengka national
forest in Malaysia [7], Belalong forest in Brunei [8]
and Khao Nan National Park in Thailand. This

species is abundant on the very friable, relatively
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nutrient rich soil of the Sega neat series, with lower soil-
water content, at least in the dry period [7]. Leaf phenology
has been studied in the canopy species, Elateriospermum
tapos (Euphorbiaceae), at various ontogenetic stages in a
Malaysian rain forest [9]. The timing of leaf emergence
was not synchronized among sapling individuals, and was
not correlated with any meteorological factors of the
preceding months. The leaf production rate is greater when
there is more light, but the leaf shedding rate is not related
to the light regime of the saplings. Thus, leaf production is
enhanced by the light availability for each individual leaf.
Non-synchronous leaf production appears to be important
for sapling growth allowing saplings to occupy better-lit
space quickly.

Parah (Elateriospermum tapos) is a big perennial
canopy plant. This tree can tower from 20 to 40 m. The
crown can easily spread to 10 meters. The leaf is
monocotyledon, elliptic and stipule. Young leaves are pink
and eye-catching. When fully grown the leaf is green and
the stem is 6 ~ 8 centimeters long. Parah is a perennial that
sheds leaves all year. When the Para flowers bloom they
will be in a bunch. They look very much like the Para
rubber tree flower. The female Para flower is about 0.5 cm
wide.

As the Earth’s climate changes, scientists are
seeing changes in the phenology of global vegetation using
satellite imagery [10]. In Biomes where climate changes
seasonally, soil moisture and temperature also show
seasonal patterns, which correspond with above ground
climate [11]. Thus, the variability in the length of the
growing season may be due to the number of days that

moisture and heat in the soil are available for plant growth.
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Soil moisture and temperature are dynamic in that
they change rapidly depending on the climate,
topography, land cover and soil properties that are
present. They play a major role in the type, amount,
and timing of vegetative growth as well as in the
hydrologic cycle by affecting the rate of
evapotranspiration (ET), drainage, and surface run-
off. These processes are difficult to measure
directly, but regardless, are nonetheless important
for understanding water and energy fluxes.
Furthermore, evapotranspiration and soil moisture
are recognized as the central physical process and
variable for predicting these fluxes [12].

This study aimed finding some
associations between climatic  factors, and

phenology at study sites.

2. Proposed Techniques

Study Sites

Figure 1. Study sites at Khao Nan National Park,

Nakhon Si Thammarat province, Thailand. Yellow

pins represent Hui Lek and Hin Toh Ranger Stations.

Khao Nan was located at 8° 22'- 8° 45' N, 99° 37'-
99° 51' E, southern Thailand (Figure 1). We studied Parah
Phenology at two study sites: Hui Lek Ranger station and
Hin Toh Ranger Station. We installed the Davis Vantage
Pro II plus wireless weather station (hereafter known as the
Davis weather station) at the Hui Lek Ranger Station
latitude 8.86543 °N and longitude 99.62230 °E) on the 21"
November 2006 (Figure 1). Climatic factors were
composed of the amount of daily rainfall, max/min
temperature, relative humidity, solar radiation, UV, wind
speed, and wind direction.

Parah phenology

At each study site, we selected 30 Parah trees and
marked them by placing an individual tag on each tree at a
height of 1.30 m (diameter at breast height (DBH)). We
measured the diameter at the base (DAB), DBH, and the
tree height. We visited these 30 selected Parah trees once
every two weeks until the budburst occurred. Once the
budburst occurred, we visited daily and recorded the timing
of budburst and bloom burst at the top, the middle and the

base of Parah trees.

3. Results and Discussion

Phenology

In 2007, the timing of Parah budburst at Hui Lek
Ranger Station started on the 13" February 2007 and ended
on the 24" March 2007 with a budburst duration of 40
days. The mean + SD of the number of budbursts at Parah
forest was 2.25 + 2.97 branches/day. The maximum

number of budbursts/day occurred on the 1st March 2007
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with a total of 12 branches/day. The flower burst
started on the 15" February 2007 and ended on the
30" March 2007 with a flower burst duration of 44
days. The mean £ SD of the number of flower
bursts at the Parah forest was 2.05 + 2.81
branches/day. The maximum number of flower
bursts/day occurred on the 8" March 2007 with a
total of 10 branches/day. This indicates that the
timing of budbursts occurred 1 week prior to the
timing of flower bursts. There were two day time
lags between the timing of budbursts and flower
bursts of Parah trees at the Parah park ranger
station, Khao Nan National Park.

In 2008, the timing of budburst at Hui Lek
Ranger Station on the 2™ January 2008 and ended
on the 29" March 2008 with a budburst duration of
88 days. The mean = SD of the number of budbursts
at Parah forest was 0.99 + 1.84 branches/day. The
maximum number of budbursts/day occurred on the
4™ March 2008 with a total of 12 branches/day. The
flower burst started on the 2™ January 2008 and
ended on the 31" March 2008 with a flower burst
duration of 90 days. The mean + SD of the number
of flower bursts at the Parah forest was 0.99 + 1.84
branches/day. The maximum number of flower
bursts/day occurred on the 4™ March 2008 with a
total of 12 branches/day. This indicates that the
timing of budbursts occurred at the same time prior
to the timing of flower bursts. There were two days
at the same time lags between the timing of
budbursts and flower bursts of Parah trees at the

Hui Lek Ranger Station, Khao Nan National Park.
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In 2009, the timing of budburst at Hui Lek Ranger
Station on the 13" February 2009 and ended on the 17"
March 2009 with a budburst duration of 33 days. The mean
+ SD of the number of budbursts at Parah forest was 2.70 +

3.54 branches/day. The maximum number of budbursts/day

h

tl
occurred on the 1" and 6 March 2009 with a total of 11

h

tl
branches/day. The flower burst started on the 13 February

th
2009 and ended on the 13 March 2009 with a flower burst
duration of 29 days. The mean = SD of the number of
flower bursts at the Parah forest was 1.69 + 2091

branches/day. The maximum number of flower bursts/day

occurred on the 23th February 2009 with a total of 9
branches/day. This indicates that the timing of budbursts
occurred at the same time prior to the timing of flower
bursts.

In 2010, the timing of budburst at Hui Lek Ranger
Station on the 10" February 2010 and ended on the 1"
April 2010 with a budburst duration of 51 days. The mean
+ SD of the number of budbursts at Parah forest was 4.24 +
4.76 branches/day. The maximum number of budbursts/day
occurred on the 10" March 2010 with a total of 19
branches/day. The flower burst started on the 10" February
2010 and ended on the 28" March 2010 with a flower burst
duration of 46 days. The mean = SD of the number of
flower bursts at the Parah forest was 2.82 + 1.60
branches/day. The maximum number of flower bursts/day
occurred on the 10th March 2010 with a total of 5
branches/day. This indicates that the timing of budbursts
occurred at the same time prior to the timing of flower

bursts.
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Climatic factors

(a)

(b)

(c)
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Figure 2. (a) bud burst (green line) and bloom burst
(red line) and climatic data at Hui Lek study site
from 2007-2009, (b) temperature (°C), (c)relative
humidity (%) and (d) rainfall (mm). Red line (max),
Green line (average), Blue line (min) and Purple

line (max-min)

The mean £SD of climatic factors at the
Parah forest from November 2006 to April 2010
was 24.17 + 1.29 °C with a relative humidity of
88.35 £ 10.86 %, and a daily rainfall of 4.25 + 9.78
mm. During budburst and flower burst period in
2007, there was almost no rainfall with some
increases  in max-min

max  temperature,

temperatures, and max-min relative humidity, and some
decreases in minimum temperature and minimum relative
humidity (Figure 2b-d). This would lead to synchronise
budburst and flower burst in 2007.

On the other hand, in 2008, there were composed
of three periods: (the first period) there was no rainfall in
the beginning of January 2008, during this period there
were 15 budburst branches occurred, (the second period)
there were some rainfalls period, during this rainfall period,
the budburst ceased, and (the third period) there was almost
no rainfall, during this period, there were 75 budburst
branches occurred (Figure 2a). This suggests that Parah
trees require some drought period as an indicative cue for
budbursts and flower burst. This drought stress signal for
leaf shedding, budburst, and flower burst have been shown
in many crop species including wheat, and sorghum.
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