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ABSTRACT

This study was aimed to obtain the time and the effective way of giving B and Si for
reducing the effects of drought. It had been implemented in Bendosari village, Madurejo village,
Prambanan sub-district, Sleman regency. The study used 3x3 +1 factorial complete randomized
block design (RAKL) with with 3 blocks as replicates. The first factor was the time of fertilization,
the second factor was way of fertilization and added one control (control) without fertilization
treatment. The data obtained were analyzed using the Varian Analysis (ANOVA) at the 5% level
and continued by the smallest real difference test (LSD) and orthogonal contrast if the variance
analysis showed a significant difference between treatments. The results showed that there was no
interaction effect between time and direction of B and Si fertilization through leaves on all observed
variables of oil palm seedlings exposed to drought stress.
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INTRODUCTION

Climate change is a natural process
that occurs continuously in the long term.
Climate change affects all sectors of human
life including the agricultural sector. High
temperatures and drought are the variables
of climate change impacts that are
limiting factors in farming activities. The
Intergovernmental Panel on Climate
Change (IPCC, 2007) reported that the
total temperature rise from 1850-1899 to
2001-2005 reaches 0.76 ° C. Drought
occurs due to water loss through a larger
evapotranspiration process which is higher
than rainfall or slight rainfall intensity and
increasing of el nino periodicity.

According to Jeleel (2009) plants
encounters drought stress if the water
supply in the root area decreases. This is
due to the inadequate availability of water
in media and high transpiration rate or a
combination of these two factors. Oil palm
is susceptible to drought because it has a

shallow root system. Lubis (2008) stated
that the effective water demand for oil palm
is 1,300 - 1,500 mm / year and there is no
water deficit of up to 250 mm.

Application of Boron (B) and
Silicon (Si) can be used as an alternative to
reduce the negative impact of drought
stress and warming through plant growth.
B Application in plants with high
temperatures and droughts has a positive
effect on cell strength and stability (Putra et
al., 2011). In addition B can stimulate the
synthesis of several types of antioxidants
that play role to eliminate the effects of
ROS so it can reduce oxidative damage
(Rodriguez et al., 2010). The Si application
on drowning plants can improve the
efficiency of water use (Gao et al., 2004)
and stimulate the synthesis of several
antioxidants types (Crusciol et al., 2009). It
is further noted that Si can increase the
polysaccharide content of the cell wall so
that the cell becomes stronger and less
susceptible to damage (Putra et al., 2011)
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due to high temperatures and drought stress.
However, there is no information on how to
apply the best source of B and Si fertilizers
to induce oil palm resistance to high
temperature and drought stress. Therefore,
research needs to be done on the application
of B and Si source fertilizers to induce oil
palm resistance to high temperature stress
and drought so that growth and oil palm
production remain stable despite exposure
to the condition.

MATERIALS AND METHOD

The research was conducted in
Bendosari  village, Madurejo village,
Prambanan  district, Sleman regency,

Yogyakarta. The study used 3 x 3 factorial
complete randomized block design (RAKL)
with 3 blocks as replicates. The first factor
was the time of fertilization (A) and the
second factor was the way of fertilization
(B). Each block had 30 treatment
combinations plus one control (control)
without B and Si fertilization treatment. In
this study used boric acid (H3BO3) as B
source and sodium silicate (Na2SiO3) as Si
source. With each dose of B and Si solution
and Siof 0.4 g/1.51/ plant.
The time factor
consists of:
Al : morning fertilization (08.00)
A2 . afternoon fertilization (12.00)
A3 : evening fertilization (17.00)
Factors of fertilization techniques
consists of

of fertilization

Bl . fertilization through the top of
leaf surface

B2 . fertilization through the bottom
of leaf surface

B3 - Random Fertilization ( the

combination between fertilization
through top and bottom leaf
surfaces)

The oil palm seedlings used in this
study were 5 months old (ready to move
from pre nursery to main nursery). Then
Seedling were grown on polybags with size
of 40 cm x 40 cm. Growing media used was
topsoil soil layer (top soil). Seedlings were

arranged at 90 cm x 90 cm x 90 cm spacing
with an equilateral triangle pattern.

Testing of oil palm seedling
resistance to drought stress was done after
the plant maintained for five months under
ideal environmental conditions. B and Si
fertilization were done during the
maintenance period.

At the time of drought stress
treatment was not be done watering until
the plant reached permanent wilt point. To
anticipate the possibility of rain fall (during
the test), the planting is given a plastic roof.
Mathius et al. (2001) stated that oil palm
seedlings which are 14 months old with soil
cropping medium: sand: Compost (1: 1: 1)
reaches permanent wilting point after 18
days given drought stress treatment with
10% moisture content. The study was
stopped after the plant reached a permanent
wilt point. To investigate the effect of time
and the proper application of B and Si,
observations were made on several plant
variables including root rigidity , root
surface area, total root length, root
diameter.

RESULTS AND DISCUSSION

Results

The results of variance indicates that
there were no interaction effect between the
time and direction of B and Si fertilization
through the leaves on all observed variables
of oil palm seedling exposed to drought
stress. Therefore, the discussion would be
carried out separately between the influence
of direction and time of B and Si
application fertilizer through the leaves on
all observed variables.

Table 1 gave the information that
there was no significant difference between
oil palm seedlings that got B and Si
applications through leaves with seedlings
that did not get B and Si applications
(control) on root rigidity, root surface area,
total root length and root diameter variables
after drought stress either when fertilization
done in the morning, afternoon or evening.
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Table 1. Influence Of B and Si Fertilization Time Through Leaves to Root Rigidity, Root Surface
Area, Total Root Length and Root Diameter Of Oil Palm Seedling.

Fertilization Time

Observation Variable

Morning Afternoon Evening Control
(08.00) (12.00) (17.00)
Root rigidity (N) 84,67a 88,03a 88,25a 87,27a
Root surface area (cmz) 584,10a 761,10a 714,00 a 801,33 a
Total root length (cm) 608,10a 839,60a 800,50 a 775,70 a
Root diameter (cm) 0,17 a 0,15a 0,16 a 0,17 a

Information : Different letters behind the numbers on the same line indicate that there was real difference in
each treatment, the same followed by the same letter for each observation variable after the
dryness was not significantly different from the 5% LSD level.

Table 2. Influence of B and Si Fertilization Direction Through Leaves to Root Rigidity, Root
Surface Area, Total Root Length and Root Diameter of Oil Palm Seedling.

Fertilization Direction

Observation Variable

Top Bottom Top + bottom Control
Root rigidity (N) 88,52 a 84,32 a 88,11a 87,27 a
Root surface area (cm?) 663,40 a 721,30 a 674,40 a 801,30 a
Total root length (cm) 788,10 a 727,90 a 732,20 a 775,70 a
Root diameter (cm) 0,15a 0,16 a 0,17 a 0,17 a

Information : Different letters behind the numbers on the same line indicate that there is a real difference in
each treatment, the letters followed by the same letter for each observation variable after the
dryness is not significantly different from the 5% LSD level.

Table 2 gave information that there
was no significant difference between oil
palm seedlings that got B and Si
applications through leaves with seedlings
that did not get B and Si applications
(control) on root rigidity variables, root
surface area, total root length and root
diameter after drought stress either direction
of fertilization done from top, bottom or top
+ bottom of leaf.

Discussion

The induction of oil palm seedling
resistance to drought stress with B and Si
application through the leaves simultaneously
was not mutually reinforcing between them.
Fertilization of B and Si through the leaves
proved to have no better effect when compared
with control. B and Si Application through
the leaves in the morning gave less effect
than afternoon and evening as well as
controls on the root rigidity parameter, root

length and root surface area after drought
stress.

The control treatment showed the
highest value compared to B and Si
fertilization through leaves on root surface
area parameters after drought stress. The
highest root rigisity after drought stress was
achieved by application of B and Si
fertilization from the top of the leaf surface
and the lowest found in the direction of B
and Si applications from below of the leaf.
Application of fertilizer through the leaves
during the afternoon and the application
direction from the top tends to increase the
length of the roots, although not yet seen
the difference in fact. Increased root length
leads to the ability of plants to absorb water
resources from larger soil, so that crop
water requirements remain adequate despite

exposure to drought stress conditions.
However, the results of this study
had not been able to show and explain the
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exact time and direction of B and Si
applications to induce the resilience of oil
palm seedlings.

application to induce the resilience of oil
palm seedlings from drought stress.

3. The results which is fairly positive study
in the effort to induce the resilience of

CONCLUSION oil palm seedlings against drought stress

. There is no interaction effect between
time and direction of B and Si
fertilization through leaves on all
observed variables of oil palm seedlings
exposed to drought stress.

. Not yet able to be explained the right

on the polybag scale need to be tested
again at the level of the mature oil palm
plant in the field to ascertain whether the
mature plantation oil palms in the field
respond the same as the oil palm
seedlings in polybags.

time and direction of B and Si
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