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Abstract: Among the various factors affecting seedling growth, composition of the growing medium is the most
important. To investigate the effect of different soil mixtures on the growth of Pink shower (Cassia nodosa)
and Golden shower (Cassia fistula) seedlings, an experiment was conducted using agricultural sand: peat moss:
potting soil (humus) at ratios of 1:1:1, 2:1:1 and 3:1:1 (T1, T2 and T3, respectively) under controlled conditions

mside the greenhouse at Kuwait Institute for Scientific Research (KISR). Data on vegetative parameters namely
plant height and number of leaves were recorded for a period of eight months from planting and the effect of
soil mixtures on the rate of growth of the two Cassia species were analyzed using R procedure for analysis of
variance. The effect of soil mixture on the growth of Cassia seedlings was found to be significant. Both the

species of Cassia showed better growth and development mn the soil mixture contaiming sand: peat moss:
potting soil in equal proportions (1:1:1) compared to other so1l mixtures and this could be used as a standard
potting medium to maintain satisfactory plant growth and development.
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INTRODUCTION

Cassias are omamental flowerng trees of great
beauty, which belongs to the family Fabaceae. Pink
shower (Cassia wnodosa) and or Golden shower
(Cassia fistula) are renowned for its ability to adapt to
hostile environments and their efficacy with regard to the
recreational value m gardemng, landscaping and
biocaesthetic scheduling is very high. Since Kuwait is
characterized by unfavorable soil and climatic conditions,
ornamental plant section 1s limited [1] and care has to be
taken to select trees with good vigor, color and an
abundance of blooms. A previous study conducted by
Bhat and Al-Menaie [2] showed that seedlings of Cassia
fistula survived under the climatic conditions of Kuwait
but did not include a detailed study on seed germination
and plant growth requirements. Hence, this study was
mitiated to screen, evaluate and introduce Cassia nodosa
and Cassia fistula trees to the landscape architecture of
Kuwait to break the monotony of greenery plants [3].

Plant growth requirements are key components that
determine the growth and survival of introduced trees.
In arid regions, among the plant growth requirements,
soil is the most important factor that acts as a reservoir

for nutrients and moisture, provides physical weight of
a tree and resists the forces of wind. Nutrient availability
and soil texture determine biomass allocation, seedling
growth and survival [4, 5]. Composition of growing
medium among many other factors affects the growth
of trees in the greenhouse [6, 7]. A study conducted on
Gardenia jasminoides also showed that growing media
has a significant role m the physiological growth
parameters like leaf area, chlorophyll index and canopy
spread and thereby meaximize flower production [8].
Growing media are materials, other than soils sy,
in which plants are grown [9]. Good growing medium
holds  water and nutrients, provides pore space for
oxygen and anchor the plants. Even though Cassia trees
are easy to grow from seed and are tolerant to many soil
types and salty drifts, determination of soil type required
for good growth is necessary [10]. Since the native soil
of Kuwait 15 predommantly sandy with localized hard
layers occurring at various depths m the profile [11],
it becomes necessary to optimize the technology for the
production of pink shower and golden shower seedlings
under the conditions of Kuwait and the present study was
designed with the objective to determine the most
efficient growing medium.
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MATERIALS AND METHODS

To study the effects of growing medium on the rate
of growth of Cassia nodosa and Cassia fistula seedlings,
a study was camrled out 1in the greenhouse at the
Kuwait Institute for Scientific Research (KISR) during
2008. The experiment was laid out m Complete
Randomized Block Design (CRBD) with three treatments
(soil  mixtures) replicated five times and in each
replication, five plants were tried. The mixtures were
composed primarily of agricultural sand mixed with
peat moss and potting soil (humus) at ratios of 1:1:1, 2:1:1
and 3:1:1 (T1, T2 and T3, respectively). Two-month-old
seedlings of Cassia nodosa and Cassia fistula were
transplanted in one-gallon plastic contamers and kept
i the greenhouse. The plants were transplanted very
carefully without disturbing the root ball and wrigated
daily with fresh water. Monthly fertilization was given
with NPK @ 15:15:15 with trace elements (Mg, Fe, Zn, B,
Mn, Mo) at the recommended rate of 2 g/l through
irrigation water. Vegetative parameters i.e. plant height
and number of leaves were recorded for a period of
eight months from transplanting. Data on the effect of
soil mixtures on the growth of the two species of
Cassia were analyzed using R procedure for analysis of
variance [12].

RESULTS

Cassia nodosa: Among the various soil mixtures tried,
sand: peat moss: potting soil in 1:1:1 ratio (T1) recorded
the lughest plant height compared to T2 and T3. At eight
months after planting (MAP) the plant height recorded
for T1, T2 and T3 were 92, 70.8 and 70.4cm respectively
(Table 1). The results showed that there was a highly
significant difference at P< 0.001 among the different
treatments. Regarding the number of leaves produced,
T1 recorded the highest number compared to T2 and T3.
The number of leaves produced by T1, T2 and T3 were
370.20, 279.60 and 271.60 respectively at eight MAP.
There was a highly significant difference at P< 0.001
between the different treatments tried.

Cassia fistula: The study revealed that 1:1:1 soil mixture
(T1) was the best mn producing taller plants when
compared to T2 and T3. Plant height recorded for
T1, T2 and T3 were 85, 56.20 and 52.40 cm respectively at
eight MAP (Table 2). There was a highly significant
difference at P< 0.001 for plant height among the
different treatments tried. Regarding the number of
leaves, T1 was the best and produced highest number
of leaves compared to T2 and T3. The number of
leaves produced by T1, T2 and T3 were &8, 58.40 and 53,

Table 1: Plant height and number of leaves of Cassia nodosa under different soil mixtures

Plant height (cm)

No. of leaves

MAP T1 T2 T3 Sig SEM T1 T2 T3 Sig SEM
1 4.52 2.66 2.94 ek +0.18 29.48 10.76 1032 ek +0.56
2 4.94 3.50 3.68 ek +0.30 52.92 1996 20.20 ek +1.28
3 14.94 10.20 10.96 st +0.56 159.72 119.20 110.32 ik +7.64
4 46.92 26,72 29.24 ek +3.33 293.32 226,92 214.04 ek +11.71
5 57.80 36.60 42.40 ek +1.01 311.40 241.80 227.80 ek +3.53
6 68.60 49.60 48.60 st +0.81 320.80 25840 242.60 ik +2.43
7 77.00 63.40 58.00 st +2.10 339.60 271.20 258.00 ik +3.55
8 92.00 70.80 70.40 st +21 370.20 279.60 271.60 ik +1.64
MAP: Months after planting
#%: Significant at P<0.001
SEM: Standard error of means
Table 2: Plant height and number of leaves of Cassia fistulaunder different soil mixtures

Plant height (cm) No. of leaves
MAP T1 T2 T3 Sig SEM Tl T2 T3 Sig SEM
1 7.88 4.46 4.04 ek +0.43 14.58 7.76 7.48 bk +1.48
2 10.32 584 4.66 st +0.54 15.20 9.76 9.32 ke +1.53
3 17.80 9.48 2.64 st +0.45 24.80 1640 13.76 ik +41.34
4 41.40 13.76 17.76 st +2.55 59.76 1252 27.68 ik +3.18
5 47.40 22.00 20.00 st +1.11 54.80 23.80 34.80 ik +2.42
6 58.80 33.80 33.00 st +1.52 66.20 4040 4340 ik +3.03
7 70.40 47.80 47.80 st +2.37 77.80 51.60 50.60 ik +2.27
8 85.00 56.20 52.40 ek +1.88 88.00 53.00 5840 ek +1.76

MAP: Months after planting ## Sionificant at P<0.001
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SEM: Standard error of means
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respectively at eight MAP. Statistically the treatment
effects were lughly sigmficant. These results are in
agreement with those obtained by Ponnammal et al. [13]
that a mixture of sand, soil and humus in the ratio of
1:1:1 exhibited higher germmation in Azadiracta indica
than either sand, red soil or black soil. The addition of
organic matter m the form of peat can mmprove the
physical status of soil for better root development
because of increased aeration in the media [14]
Oluwole and Okusanya [15] and Okusanya et al. [16]
found that humus significantly enhanced growth of
Tetracarpidium conophorum and Treculia africana
seedlings.

DISCUSSION

Results of this mvestigation indicated that plant
height and number of leaves were higher in soil
mixture which contamned sand: peat moss: humus in
equal proportions (1:1:1) for both Cassia nodosa and
Cassia fistula. This could be attributed to the best
combination of chemical and physical properties and
ease of nutrient uptake by seedlings. Peat moss which is
a mnatural organic soil conditioner can add body to
sandy soil, save water by absorbing and holding moisture
and reduces nutrient leaching. It also aerates plant
roots by loosening heavy soil and increases the soil’s
capacity to hold water and nutrients by mcreasing
capillary forces and cation exchange capacity. This is
necessary when planting s done mn an arid country like
with

moisture content to flourish. Humus (potting scil), a

Kuwait sandy soils, which need increased

reservoir of nitrogen and phosphorus is  a vital
Tt
water and act as moisture reserve that plants can
utilize. Both 2:1:1 and 3:1:1 media produced seedlings
with significantly lower heights than 1:1:1 medium.
The reduction m growth of seedlings m 2:1:1 and 3:1:1

so1l mixtures could be due to thewr higher proportion of

component affecting soil fertility. also absorbs

sand. Higher levels of drainage and nutrient leaching in
coarse textured sand could have led to low seedling
growth.

Based on the results obtamed from this study,
it was concluded that the
sand: peat moss: potting soil in equal proportion (1:1:1)

soil  mixture containing

could be used as a standard potting media for
Cassia nodosa and Cassia fistula to maintain satisfactory
plant growth and development.
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