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GROWTH CHARACTERISTICS OF INDIGOFERA ARRECTA
UNDER DIFFERENT SHADING LEVEL

T. Akbarillah, Sutriyono, D.A. Nugraha, and Hidayat'

Abstract

The experiment was conducted to evaluate the growth characteristics of
Indigofera arrecta under different shading level. Eighty-one Indigofera arrecta
transplanted to poly bag containing mixture soil and compost with the ratio of 5:1.
The plants were randomly assigned to three groups of treatment. The groups were :
(P1) without shading as a control, (P2) 55% shading, and (P3) 75% shading. Para
net was used as shading material. Height of plant, number of leaves, and number of
leaf branches were measured weekly for 8 weeks. The results showed that height of
plant, number of leaves, and number of leaf branches were significantly different
among the treatment (P<0.01). Plants with 55% shading was the best among three
treatments especially on their growth characteristics.
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Introduction

Indigofera (Indigofera arrecta), a leguminous forage crop, is harvested for
animal feed. This leguminous crop has firstly been introduced in Bengkulu in 1990.
Indigofera is relatively tolerant to drought condition. At least it has been proved that
when there was a long dry season in 1997, indigofera had survived. Its nutrients
content, based on dry matter basis, are CP 27.89%, EE 3.70%, and CF 14.96%. In
fact, indigofera has been used as animal feed in some rural areas. It is widely used
for goat and used as source of B-carotenes of poultry. However, information about
the plant is still limited. Therefore, the experiment was carried out to study the
growth characteristics of indigofera reared under shading.

Growth is a live process of plant that is showed with change in size (Sitompul
and Guritno, 1995). Growth stage, an important factor on production, influences
nutritional composition as well as nutritional value of forage (Person and Ison,
1987). In fact, growth of plant is influenced by several factors that are media (soil),
moisture, temperature, and light intensity. Change of temperature influences growth
and plant metabolism (Van Soest, 1994; McCloud and Bula, 1985). Temperaturs
may affect respiration that produces energy for cell splitting and development.
Increasing temperature and stimulating molecule tend to destroy tertiary structure, so
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that followed by decreasing enzymatic activities and rate of reaction (Fitter and Hay,
1994). Leaf transpiration are also influenced by environmental temperature.
Increasing temperature may affect pressure of water vapor around the leaves, but the
increased temperature is not as high as that of in the leaves, therefore diffusion from
the leaves takes place (Dwidjoseputro, 1978). Increasing environmental temperature
produces lignifications on cell wall and causes faster metabolic activities so that
reducing metabolic pool in the cell (Van Soest, 1994).

Based on these theories, the increase of temperature will reduce cell activities at
the growing stage. Humidity is needed for plant growth, but high humidity might
reduce transpiration process. Transpiration is important in transporting mineral from
the roots to the leaves (Dwidjoseputro, 1978). Light is needed as source of energy on
photosynthesis (Fitter and Hay, 1994). Considerably high light intensity will reduce
plant growth and destroy the tissue (Vasudeva, 1979 cited by Aminuddin and .
Hindarto, 1992). Shading on the land affects the environmental temperature,
humidity, and light intensity. Heavy shading would reduce light intensity received
by plants (Akbarillah, 1998). Canopy might reduce radiation intensity and direct
radiation, so that it could reduce the damage of tissues, such as harder stem, thicker
cell walls, and shorter leaves. Shaded plants have more succulent stems and wider
leaves; furthermore it might have more chlorophyll. (Chang, 1968, cited by Edi,
1995). :

Material and Method

Eighty-one Indigofera of one-month-old were transplanted into polybag
containing media. The media was mixture of soil and compost with the ratio of 5:1.
Transplanted Indigofera were then randomly assigned to three groups of treatments
in completely randomized design (CRD), each treatments had three replications.
Each replication, therefore, consisted of nine plants. The treatments were P1 without
shading, P2 using 55% shading of net, and P3 using 75% shading of net. The plants
were watered everyday if there was no rains. Variables measured were height of
plants, number of leaves, and number of leaf branches, and environmental condition
around plants, such as temperatures (°C), relative humidity (%), and light intensity
(lux). Measurements were done every week within 8 weeks. The SYSTAT-statistical
Package Program was used as to analyze the data. Any significant different among
the treatments was further analyzed using Least Significant Different (LSD).

Result and Discussion
Environmental condition can be seen on Table 1. It can be seen that environ-
mental condition such as temperature, relative humidity, and light intensity were

significantly different among the treatments (P<0.01). The lowest temperature and
relative humidity were shown on the plants without shading. However it has the

44



The 3™ ISTAP, Faculty of Animal Science, Gadjah Mada University, 2002 ISBN : 979—97243-2-5

highest light intensity. Shading (55% and 75%) gave no differences on temperature

and humidity. However, light intensity of P2 was higher than P3, this was due to the
net used (Akbarillah, 1998).

Table 1. Average of environmental condition measured
in the morning, noon, and evening

Environmenta Treatments
Condition Pl P2 P3
M N E M N E M N E
Tem(?fcr;‘““e 26.63° 33.30° 27.21° 28.07* 33.93¢ 28457 28.41° 34.34% 28.84f
SD 1.0 070 120 130 070 090 070 0.70 0.80
Humidity (%) 76.04 58.54° 76.02° 80.45° 60.48%° 77.347 82.68° 61.13% 78.45'
SD 500 320 400 390 28 340 370 310 4.10
Light

Intensity 40780° 128161% 137488 14971° 48318° 5154 4896° 17787° 2004’
(lux)

Note: 1. Different superscript of mean value on the same rows was statistically
significant (P<0.01)
2. SD = standard deviation
3. M=morning; N=noon; E=evening

Plant growth

The growths of plants are indicated by the increase of it height, number of
leaves, and number of leaf branches. The results showed that plant height were
significantly different among the treatments (Table 2 and Figure 1).

Table 2. The average height of plants of treatment P1, P2, and P3 (cm) -

Periods (week) :
Treatments 3 3 3 7] 5 g 5 —3 Average
P1 035 059 155 287 341 4.24 5.80 6.94  322°
SD 0.12 020 034 045 0.18 0.29 1.00 L7
P2 174 478 9.00 1322 1930 2442 3031 3748 17.53°

SD 0.38 048 040 0.92 1.05 0.86 0.87 3.44
P3 285 6.09 7.3 1526 2191 29.04 3521 44.63 2026
SD 1.38 232 289 348 445 4.10 320 215
Average 1658 3.82%8 589° 1045° 14.87° 19.23° 23.77° 29.68° 13.67
SD 1.30 2.76 3.66 6.03 897 1161 13.76 1746

Note: 1. Different superscript of mean value on the same rows was statistically -
significant (P<0.01)
2. Different superscript of mean value on the same column was staUstlcally
significant (P<0.01)
3. SD = standard deviation
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The plant with shading 75% (P3) showed the highest plant height. The used of
75% net caused less light passed through. Therefore, the plant tried to grow up to
place where the light available. On the other hand plants without shading (P1)
showed lowest. High temperature, abundant light intensity, and direct radiation
depressed the plants (Vassudeva cited by Aminuddin and Hendarto, 1992). In this
condition, the plants tend to thicken their cell wall in order to prevent them from
sunlight. The plants started to show their growth when the plants were 3 weeks old.
The plant had adapted to the environment during first and second weeks of planting.
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Figure 1. The height of plants with and without shading (cm)

Number of leaves

Number of leaves was presented in Table 3 and Figure 2. Plants with 55% had
the highest number of leaves compare to the other two plants. It was probably the
plants received an ideal environment, especially light intensity, to support their
growth and directly required as source of energy on their photosynthesis (Fitter and
Hay, 1994). High temperature, high humidity, and low light intensity received by the
plants with 75% shading (P3) caused the plants not to increase the number of leaves.
Since the plants got depressed, the plant growth in the term of number of the leaves
were obviously increased at 4 weeks of age.

Number of leaf branches

The number of leaf branches was showed on Table 3 and Figure 3. Shading on
plants significantly affected the number of leaf branches (P<0.01). Plants shaded by
55% mnet (P2) had the highest number of leaves. The reason was that the
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environmental condition, such as temperature, humidity, and light intensity,
supported an ideal growth of new branches (Fitter and Hay 1994). The plants
showed additional leaf branches when the plants were 2 weeks old.

Table 3. The average number of leaves of plants with and without shading

Periods (week) Averag
2 3 4 5 6 7 8 €
P1 -1.04 2.82 6.26 10.67 12.67 1852 30.37 43.56 15.74°
SD 0.06 1.52 227 247 3.30 421 9.93 12.34
P2 10.11 17.92 3552 53.74 72.82 101.59 123.04 18244 74.65°
SD 139 133 3.64 6.10 1222 8.84 7.44 16.09
P3 556 1322 2737 39.63 59.60 82.67 11674 157.44 62.78°
SD 223  3.20 3.85 4,75 10.54 8.98 17.37 1332
Average 5.57% 11.32% 23.05% 34.68° 4836 67.59° 90.05° 127.81* 51.05
SD 343 6.14 1228 17.85 2299 3531 47.59 66.13
Note: 1. Different superscript of mean value on the same rows was statistically

significant (P<0.01)

2. Different superscript of mean value on the same column was statistically
significant (P<0.01)

3. SD = standard deviation
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Figure 2. The number of leaves of plants with and without shadiiig
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Table 4. The average number of leaf branches of plants with and without shading

Period (week)
Treatments I 3 3 7 3 3 7 3 Average
P1 0.63 144 263 3.59 4.04 5.26 8.07 1148 4.64°
SD 0.34 0.12 0.32 0.36 0.35 0.42 2.03 2.56
P2 1.78 422 6.26 8.81 8.81 11.37 16.33  20.96 9.82°
SD 0.19 0.73 0.57 0.50 0.50 1.33 241 2.73 )
P3 141 289 471 6.33 8.15 9.59 1122 14.67 7.37°
SD 0.34 0.84 0.67 0.61 0.68 0.74 1.11 0.88
Average 1.27% 2.857 453 624 700° 874° 1188 1570° 7.8
SD 0.58 122 207 3.00 3.37 4.00 5.17 6.86
Note: 1. Different superscript of mean value on the same rows was statistically
significant (P<0.01)
2. Different superscript of mean value on the same column was statistically
significant (P<0.01)

3. SD = standard deviation

Numbers of leaves branches

35,00
30,00 -
25,00 -
20,00 -
15,00 -
10,00 -

5,00 A

0,00 -

—a—P3
——P1

Week

Figure 3. Number of leaf branches

Conclusion

It can be concluded that the growth of Indigofera arrecta was affected by the
environmental condition, such as temperature, relative humidity, and light intensity.
Shading was different level would change the environmental condition received by
the plants. Shading plant with 55% net resulted the best environmental condition to
support plant growth.
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