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Abstract

This study was conducted at the Ornamental Plants Nursery of the Department of Horticulture,
Faculty of agriculture, University of Khartoum, Shambat, Sudan during 2015. The objective was
to study the effect of mixing silty soil/SS (Revarian sediments) and field soil with compost and leaf
mould (organic amendments) at different ratios on growth and flowering of bougainvillea
(Bougainvillea sp.). Bougainvillea transplants were potted into polyethylene bags (40 cm diameter
and 50 cm height) containing the following media as treatments: silty soil (SS) 100%, SS 75% +
compost 25%, SS 50% + compost 50%, SS 75% + leaf mould 25%, SS 50% + leaf mould 50%,
field soil 100%, field soil 75% + compost 25%, field soil 50% + compost 50%, field soil 75%+leaf
mould 25%, field soil 50% + leaf mould 50%. Treatments were arranged in a randomized complete
block design and replicated thrice. Three plants represented an experimental unit. Data were
collected on plant height, number of branches per plant, number of leaves per plant, stem diameter,
plant fresh and dry weights, and number of inflorescences per plant. Bougainvillea plant response
towards organic amendments was higher in SS than in field soil. The treatment SS 75% + compost
25% resulted in highest plant height, stem diameter, plant fresh weight and plant dry weight. The
highest number of branches/plant was recorded by the treatments SS 75% + leaf mould 25% and
field soil 75% + leaf mould 25%. The treatment SS 50% + compost 50% resulted in highest number
of leaves/plant and number of inflorescences/plant. The lowest values of all parameters was
recorded by the treatment field soil 50% + leaf mould 50%. It can be concluded that 25% compost
or leaf mould added to 75% field soil is a reasonable potting medium for bougainvillea.

Key Words: Bougainvillea sp., Potting media, Compost, Leaf mould, Growth, Flowering.



mailto:seifali2010@gmail.com
http://www.nilevalley.edu.sd/
http://www.nilevalley.edu.sd/

Effect of Different Potting Media on Growth and Flowering of Bougainvillea sp.

daaigall cili jljly gad Ao dilide At dalug)
s dana Glis Tlaw g e Ao Gl Chaw

ol Aadla e 30 A oyl
oaldiudl
U8 2015 Al el b o gh jall dasls —de )3l &S - Gll) andl i) Al il Jidie G Gl 138 (5a
Adlide iy (4 sane ldlial) Allatall (315 081 5 Cans aeSl we Jiall 4y 5 5 (0o <) Al 4 il Jalk 5800 s Caagll
o Lsine (Bl o 50 5 b an 40) lidly GalST G daigall S e Dpaigall il ) 5 sei e
F%T5 00 @ %50 S siaS + %50 v D %25 CanssaaS + %75 w D %100 o D 1 alaaS Al Ll Y
Jis A 550025 Cans saaS + %75 Jis &y 55 <9100 Jis 455 950 4llsie G5l + %50 s D %25 Allaia Gl
B lbad) casi ) %50 4llaia (3551 + %50 Jis A 5 %25 allaia Gl sl + %75 din 453 %50 o saS + %50
Al A3 Ay el sas Sl e )y S O A gl ALIS e Uad apanal b
aae 5 Giladl g bl bl (55 bl clan «cliilly (31 6¥) aae bl g @) aae el g L)) J s lily Camen
Alebaall Jaall 4 5 b Lgia (s ) Al 4 5l 8 e f il 4 guanll cliliad dpaigad) il dlaind iy <l g3l
o0 @ Cilabaall Caladl g cada N bl s 5 lad) claw ccliil) a5 ,Y 4 e Cilas 9425 G saaS + %75 (0 O
< Alalaall iy g Y aaad a8 el Lagie z35 94625 allaia G315l + 9475 Jis &3 55 5 %25 allaia Gl 5l + %75
ol sy o el JSI e ol s @l sill aae 5 lally 31 5Y) aaad ad e culas 94650 Cans saaS + %50 0
Jin 4453 %75 ) Allaie Gl ol o saaS 9425 ddlal (b widll (S %50 4llaia G150 +9%50 Jis 253 Alalaal
Asaigall ) Lulio ins a5 ydiny

Y ¢ gaill cllata (3 ol e guaSll (At Jalus ol cdaaigal) sdsalida cilalS
Introduction

The genus bougainvillea has a wide variety of traits that made it excellent ornamental plant, a plant
for environmental industries on account of large flexibility in different agro climatic regions of the
world (Khandaker et al, 2015; Saifuddin et al, 2010). Bougainvillea has many uses as shrubs or
bushes, ground cover, hedges, barriers, specimen plant (standards), in hanging baskets, in
containers as potted flowering Plant and for bonsai (Kobayashi et al, 2007). Increasing awareness
of environment-related issues, as well as the need to dispose of and use of rising amounts of waste
along with the need to reduce the consumption of nonrenewable resources like peat have
encouraged the use of composted organic biomass in agriculture. Growing media are the substrates
in which a plant will grow. They greatly influence growth and development of plants in the nursery.
They are an integral part of horticultural production systems. In nursery production industry, a
variety of growing media are used worldwide.

Compost was reported to promote the physical and chemical properties of growing media.
Maheswarappa et al. (1999) and Pandey and Shukla (2006) reported that the application of compost
favorably affects soil pH, microbial population and soil enzyme activities. It improves soil

structure, increase organic matter content, water holding capacity and reduces the frequency and
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rate of irrigation (Azores-Hampton et al, 1998; Mitchell and Edwards, 1997; Liang et al, 2005).
Compost is a good source to provide both macro - and micronutrients for plant growth. Courtney
and Mullen (2008) found that nutritional elements such as potassium (K), calcium (Ca), magnesium
(Mg), phosphorus (P), iron (Fe),copper (Cu) and manganese (Mn) increased, when compost was
applied. Compost increases plant tolerance to soil salinity. Liang et al. (2005) reported that
application of organic compost to soil improves physical and chemical characteristics of the soil,
enhance tolerance of crops to salt stress by increasing drainage and soil water retention. The use of
compost can reduce environmental pollution. Stofella and Graetz, (2000) stated that compost
application reduces the proportion of water-soluble chemical species, which cause possible
environmental contamination. Applications of chemical fertilizers have harmful effects on soil
flora, fauna, and enzymes. This ultimately leads to decrease their activity for maintaining the
natural fertility of soil (Gupta et al. 2014). In order to use soil nutrients more efficiently and to
overcome pollution hazards the application of organic matter is gaining acceptance among farming
communities (Riyaz, et. al. 2015). Leaf mould is formed from decaying leaves and produces an
invaluable soil conditioner. Good quality, well decomposed leaf mould can be used as seed-sowing
compost, or mixed equally with coarse sand, garden compost and good quality soil for use as
potting compost (Anonymous, 2014). The positive effects of using composted organic biomass
with growing media on vegetative growth and flowering of plants have been recorded by many
research workers (Gupta et al. 2014 in marigold; Riyaz, et. al. 2008 in Zinnia elegans; Riyaz, et.
al. 2015 in Gerbera jamesonii; Khayyat, et. al. 2007 in Epipremnum aureum and Kiran et. al. in
Dahlia pinnata). Research on potting media for bougainvillea had not been carried out in Sudan
and hence there is immense need for reliable research data regarding this field of research. The
objective of this experiment was to study the effect of mixing silty soil/SS (Revarian sediments)
and field soil with compost and leaf mould at different ratios on growth and flowering of

Bougainvillea sp.

MATERIALS AND METHODS

This study was conducted at the Ornamental Plants Nursery of the Department of Horticulture,
Faculty of agriculture, University of Khartoum at Shambat, (latitude 15 40 N, longitude 30 32
E), 280 inches above sea level, Khartoum state, during the period May-November. 2015. The
potting mixes were prepared from silty soil/SS (Revarian sediments), field soil, compost, leaf

mould and their combinations. The compost was brought form Socorro for organic fertilizers,
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energy and environment services Co. LTD, Sudan. Leaf mould was prepared from partially
decomposed mango leaves from the mango orchard of the Department of Horticulture. Rooted
cuttings of Bougainvillea sp. about two months of age were used for this experiment. The media
were potted in polyethylene bags with a dimension 40cm diameter and 50 cm height. The media
were irrigated before transplanting the cuttings. After transplanting the bags were watered two
times a week. A randomized complete block design was used; three plants represented an
experimental unit, and each experimental unit was replicated three times. Statistical analysis was
carried out using the SPSS program (version 20/ 2014); means were compared for significance by
using Duncan’s multiple range tests at 5% level of significance. Parameters measured were plant
height, number of branches/plant, number of leaves/plant, stem diameter, plant fresh and dry
weights and number of inflorescences/plant. Some properties (determined at the lab. of the
Department of Soil and Environmental sciences, Faculty of Agriculture,University of Khartoum)
of field soil are shown in table 1 and those of silty so0il/SS (Revarian sediments), compost and leaf
mould are shown in table 2. The ten treatments are shown in table 3.

Table 1: Field soil chemical and physical properties:

PH ECe Ca Mg Na K SAR | N P Sand | Silt Clay
dS/m | meg/l | meg/l | meg/l | meg/l % ppm | % % %
7.5 1.9 1.8 3.7 144 1075 |[9.0 0.09 |10.0 |17 20 63

Table 2: Some properties of Silty soil (SS), compost and leaf mould:

PH | ECe | Ca Mg Na K SAR | N P
dS/m | meg/l | meg/l | meg/l | meq/I % ppm

Silty soil (SS) | 7.8 | 1.1 21 5.8 18 026 | 1.0 |0.04]6.0

Compost 6.7 |24 17.0 |21.0 |84.6 |105.0|19.0 | 0.30]| 34.0

Leaf mould | 7.9 419 |99 7.2 248 040 |80 [059]150




Seifeldin Ali Mohamed and Samah Osman Mohamed Musa. A./Nile Journal for Agricultural Sciences, Vol. 7, NO. 1 (2022) 1 - 11

Table 3: Treatments:

Treatments Composition
T, SS (100%)
T, SS 75% + compost 25%
Ts SS 50% + compost 50%
T, SS 75% + leaf mould 25%
Ts SS 50% + leaf mould 50%
Ts Field Soil (100%)
T, Field Soil 75% + compost 25%
Ts Field Soil 50% + compost 50%
T Field Soil 75% + leaf mould 25%
T1o0 Field Soil 50% + leaf mould 50%

RESULTS AND DISCUSSION

Growth medium is known to have a large effect on value of potted ornamental plants (Vendrame
et al., 2005). Both physical and chemical characteristics of the growth medium exert substantial
effect on growth of plants. Among the physical characteristics, aeration and water holding capacity
are probably the most important factors while, among the chemical characteristics, nutritional
status, and salinity level have a crucial role on plant development (Dewayne et al., 2003).

Plant height: As shown in table 3, the treatments T2 (SS 75% + compost 25%), T3
(SS 50% + compost 50%) and T4 (SS 75% + leaf mould 25%) resulted in significantly higher plant
height than T1 (SS 100%) with no significant differences between them. Although the difference
between them was not significant, T5 (SS 50% + leaf mould 50%) also recorded higher value of
plant height than T1 (SS 100%). The difference in plant height between T6 (Field soil 100%), T7
(Field soil 75% + compost 25%) and T8 (Field soil 50% + compost 50%) was not significant. The
medium SS 75%-+compost 25% recorded the highest value of plant height while the lowest value
of plant height was recorded by T10 (Field soil 50% + leaf mould 50%). Several research workers
observed increase in plant height using different organic amendments with potting media in
different plants (Treder, 2008 in oriental lily ‘star gazer’; Riaz et al., 2015 in gerbera; Mehmood et
al., 2013 in Antirrhinum majus and Bashir et al., 2007 in jojoba).

Number of branches/Plant: As shown in table 3, T4 (SS 75% + leaf mould 25%) and T9 (Field
Soil 75% + leaf mould 25%) resulted in higher values compared to the rest of the treatments with
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significant difference from only T1 (SS 100%) and T7 (Field soil 75% + compost 25%). These
findings confirmed those of Bashir et al. (2007) who noted maximum number of shoots of
Sinmondsia chinensis in Leaf mould-containing medium . Similar findings were also reported by
Riaz et al., 2008 in Zinnia elegans cv. Blue Point having much increased side branches in coconut
compost growing media in combination with silt + leaf manure.

Number of leaves/Plant: Table 3 demonstrates that all treatments of SS amendment with compost
or leaf mould (T2, T3, T4, T5) differed non significantly with T1 (SS 100%) in terms of number
of leaves per plant. However, all of them gave higher number of leaves per plant than T1 (silt
100%). This result is in agreement with that of Riyaz, et. al. (2008) in Zinnia elegans where SS
amended with leaf manure and coconut compost differed non significantly with SS in terms of
number of leaves per plant. The treatments of field soil T6 (field soil 100%) and field soil amended
with compost or leaf mould (T7, T8, T9) differed non significantly among themselves with regard
to number of leaves per plant. However, all of them differed significantly from T10 (field soil 50%
+ leaf mould 50%) which recorded the lowest value of leaves per plant. Such results might be
attributed to natural fertility of field soil (table 3) and influence of environmental conditions on
number of leaves (Riyaz, et. al. 2015).

Stem diameter: Plants exhibiting thick stem have more mechanical strength to resist breaking and
bending against stress environmental conditions. Table 3 demonstrates that all treatments of SS
amendment with compost or leaf mould (T2, T3, T4) except T5 (SS 50% + leaf mould 50%)
resulted in significantly higher values of stem diameter than T1 (SS 100%) with no significant
differences between them. In case of treatments of field soil amendment with compost or leaf
mould only T7 and T8 resulted in significantly higher values of stem diameter than T6 (Field Soil
100%). This result is in agreement with that of Kiran et al. (2007) who observed thickest stem of
dahlia (Dahlia pinnata) in sand + silt + leaf mould medium and Mehmood et al. (2013) who
observed thickest stem in Antirrhinum majus using silt and top soil mixed with leaf mould or peat
moss.

Plant fresh weight: As shown in table 4, all treatments of silt amendment with compost or leaf
mould (T2, T3, T4) except T5 (SS 50% + leaf mould 50%) resulted in significantly higher fresh
weight than T1 (SS 100%) with no significant differences between them. With regard to field soil
amendment with compost or leaf mould all treatments except T8 (Field Soil 50% + compost 50%)
differed non significantly among themselves. T8 resulted in significantly higher fresh weight than
T9 (Field Soil 75% + leaf mould 25%) and T10 (Field Soil 50% + leaf mould 50%).
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Plant dry weight: Table 4 demonstrated significant differences among treatments. All treatments
of SS amendment with compost or leaf mould (T2, T3, T4) except T5 (SS 50% + leaf mould 50%)
resulted in significantly higher dry weight than T1 (SS 100%) with no significant differences
between them. Regarding field soil amendment with compost or leaf mould all treatments except
T10 (Field Soil 50% + leaf mould 50%) which recorded the lowest dry weight, differed non
significantly from T6 (Field Soil 100%). Increase of plant fresh and weights using organic
amendments with potting media was reported by several research workers. Wang and Konow
(1999) observed highest increase in fresh weight of Moth Orchid in peat comprising medium than
any other media. Mehmood et al. (2013) observed highest fresh and dry weights in Antirrhinum
majus using leaf mould and peat moss amendments. Similar results were observed for Epipremum
aureum by Khayyat (2007).

Number of inflorescences/plant: As shown in table 5 all treatments of SS amendment with
compost or leaf mould resulted in significantly higher number of inflorescences/plant than T1 (SS
100%). Similar results were reported by Riyaz, et. al. (2015) who found highest number of flowers
in gerbera in a medium of silt + compost. Regarding field soil amendment with compost or leaf
mould all treatments except T10 (Field Soil 50% + leaf mould 50%) which recorded the lowest
number of inflorescences/plant, differed non significantly from T6 (Field Soil 100%). Such results
might be attributed to natural fertility of field soil (table 3). Nowak and Strojny (2004) observed
that optimum amount of P in organic residues provide maximum increase in flowering of gerbera.
Treder (2008) reported that oriental lily ‘star gazer’ plants had long stem, and maximum flowering
in growing media with optimum P and K contents. It is worth mentioning that the compost used in
this research was rich in P and K (table 1). The low values of most parameters (Tables 3, 4, 5)
recorded by T1 (SS 100%) might be due to its high pH (table 1). Proper soil pH is essential because
it affects the availability of mineral elements. Bougainvillea does best with a slightly acidic soil
having a pH of 5.5-6.0 (Kobayashi et al, 2007). High percentage of leaf mould in the medium
especially with field soil in T10 (Field Soil 50% + leaf mould 50%) resulted in lowest values of
most parameters (Tables 3, 4, 5). This might be due to increase in water retention with increase in
leaf mould content in the medium. To some extent the same applies for the treatment (SS 50% +
leaf mould 50%) which resulted in relatively lower values of most parameters among the treatments
of SS amendment with compost or leaf mould. Bougainvillea is characterized by an extremely fine
root system, and should be planted in well-drained soils. Soil mixes with high peat levels and water
retention should be avoided (Kobayashi et al, 2007). Substrates having higher EC affect plant
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growth (Miller, 2001). High salinity (EC) in leaf mould (table 1) might also be a reason of lower

values obtained.

Conclusion: Since organic amendments and SS are to some extent expensive, it can be stated that

25% compost or leaf mould added to 75%

bougainvillea.

Table 3. Effect of different potting media on growth parameters of bougainvillea

(Bougainvillea sp.) twenty four weeks after transplanting.

field soil is a reasonable potting medium for

Potting media Plant height Number of Number of Stem
(cm) branches/plant | leaves per diameter

plant (mm)

T1 (SS 100%) 56.4% 6.4° 239° 7.3%
T2 (SS 75% + compost 25%) 101.8* 9.9% 3272 9.9
T3 (SS 50% + compost 50%) 87.3%%¢ 10.8% 385.9? 9.9
T4 (SS 75% + leaf mould 25%0) 95.2%® 15.22 364.92 9.5%®
T5 (SS 50% + leaf mould 50%0) 67.90¢ 9.7%® 285.1° 7.9
T6 (Field soil 100%) 84,83bcd 9.4%® 2717.62 ge
T7 (Field soil 75% + compost 25%) 74,93cd 6.7 2432 9.5%®
T8 (Field soil 50% + compost 50%b) 91.3% 8.4%® 268.12 9.6%
T9 (Field soil 75% + leaf mould 25%) 58.9¢cde 15.32 364.82 7.2
T10 (Field soil 50% + leaf mould 50%) 34¢ 10.3% 101.8° 5.6¢

(Y4
S

Means followed by the same letter

according to Duncan’s Multiple Range Test.

in the same column are not significantly different (P = 0.05)
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Table 4. Effect of different potting media on growth parameters (Plant fresh and dry
weights) of bougainvillea (Bougainvillea sp.) twenty four weeks after transplanting.

Potting media Plant fresh weight Plant dry weight

(gm) (gm)
T1 (SS 100%) 53.5° 25.5¢
T2 (SS 75% + compost 25%) 146.6% 60.4%
T3 (SS 50% + compost 50%) 135.72 63.62
T4 (SS 75% + leaf mould 25%) 118%® 58.6%
T5 (SS 50% + leaf mould 50%6) 84.28c 35.6°
T6 (Field soil 100%0) 83.3%¢ 41.9%¢
T7 (Field soil 75% + compost 25%) 93.28bc 38.4bc
T8 (Field soil 50% + compost 50%) 125.3? 58.7%
T9 (Field soil 75% + leaf mould 25%) 62.2" 26.6%
T10 (Field soil 50% + leaf mould 50%b) 32.7° 15.1¢

€69
S

Means followed by the same letter “s” in the same column are not significantly different (P = 0.05)
according to Duncan’s Multiple Range Test.
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Table 5. Effect of different potting media on number of inflorescences/plant of
bougainvillea (Bougainvillea sp.) twenty weeks after transplanting.

potting media Number of inflorescences/plant

T1 (SS 100%) 86¢
T2 (SS 75% + compost 25%) 154.3b¢
T3 (SS 50% + compost 50%) 2342
T4 (SS 75% + leaf mould 25%b) 198.3%
T5 (SS 50% + leaf mould 50%0) 152.7%
T6 (Field Soil 100%0) 126.1¢
T7 (Field Soil 75% + compost 25%b) 177.43%¢
T8 (Field Soil 50% + compost 50%) 173.9%¢
T9 (Field Soil 75% + leaf mould 25%b) 80.9%
T10 (Field Soil 50% + leaf mould 50%b) 19.6¢

PS4
S

Means followed by the same letter “s” in the same column are not significantly different (P = 0.05)
according to Duncan’s Multiple Range Test.
References

Anonymous, (2014). Leaf mould. Royal Horticultural Society gardening
http://www.rhs.org.uk/advice/profile?P1D=478 .

Azores-Hampton, M.; Obese, T. A.; Hochmuth, G. (1998). Using composted wastes on Florida
vegetable crops. Horticultural Technology 2(8), 130-137.

Bashir, M. A. ; Ahmad, M.; Anjum, M. A. (2007). Effect of various potting media on growth of
rooted jojoba (Simmondsia chinensis) cuttings. International Journal of Agriculture and
Biology, 9, 147-151.

Courtney, R. G.; Mullen, G. J. (2008). Soil quality and barley growth as influenced by the land
application of two compost types. Bioresource Technology. 99, 2913-2918.

Dewayne, L.1.; Richard, W. H; Thomas, H.Y. (2003). Growth Media for Container Grown

Ornamental Plants. The Environmental Horticulture Department, Florida Cooperative
Extension Service, Institute of Food and Agricultural Sciences, University of Florida,
BUL241.

Gupta, R; Yadav, A.; Garg, V. K. (2014) Influence of vermicompost application in potting media
on growth and flowering of marigold crop. Int J Recycl Organ Waste Agri 3(1):1-7

Khandaker, M. M.; Hafizah, N.; Boyce A. N. (2015). Growth, development and flowering
behaviour of Bougainvillea glabra under natural conditions. Australian Journal of Basic
and Applied Sciences, 9(27), 736-743.

Khayyat, M; Nazari, F.; Salehi, H. (2007) Effects of different pot mixtures on pothos
(Epipremnum aureum Lindl. and Andre ‘Golden Pothos’) growth and development. Am-
Eurasian J Agric Environ Sci 2:341-348.

10


http://www.rhs.org.uk/advice/profile?PID=478

Seifeldin Ali Mohamed and Samah Osman Mohamed Musa. A./Nile Journal for Agricultural Sciences, Vol. 7, NO. 1 (2022) 1 - 11

Kiran, M.; Din, J.; Waseem, K; Jilani, M. S.; Khan, M. Q. (2007) Effect of different growing media
on the growth and development of Dahlia (Dahlia pinnata) under the agro-climatic
condition of Dera Ismail Khan. Pak J Biol Sci 10:4140-4143.

Kobayashi, K. D.; McConnel, J.; Griffis, J. (2007). Bougainvillea, Ornamentals and flowers, OF-
38, Cooperative extension service, College of tropical agriculture and human resources,
University of Hawaii at Manoa. <http://www.ctahr.hawaii.edu/freepubs>.

Liang, Y.; Si, J.; Nikolic, M.; Peng, Y.; Chen, W.; Jiang, Y. (2005). Organic manure stimulates
biological activity and barley growth in soil subject to secondary Salinization. Soil Biology
and Biochemistry, 37(6),1185-1195.

Maheswarappa, H. P.; Nanjappa, H. V.; Hegde, M. R. (1999). Influence of organic manures on
yield of arrowroot, soil physico-chemical and biological properties when grown as
intercrop in coconut garden. Annals of Agricultural Research, 20(3), 318-323.

Mehmood, T.; Ahmad, W.; Ahmad, K. S.; Shafi, J.; Shehzad, M.A.; Sarwar, M. A. (2013).
Comparative effect of different potting media on vegetative and reproductive growth of
Floral Shower (Antirrhinum majus L.). Universal Journal of Plant Science 1 (3): 104-111.

Miller, M. (2001). Fulfilling Special Needs of Nurseries. Biocycle, 42(4).

Mitchell, A.; Edwards, C. A. (1997).The production of vermicompost using eiseniafetida from
cattle manure. Soil Biology and Biochemistry, 29:3-4.

Nowak, J. S.; Stronjy, Z. (2004). Changes in physical properties of peat based substrates during
cultivation period of gerbera. Acta Horticulturae, 644, 319-321.

Pandey, C.; Shukla, S. (2006). Effects of composted yard waste on water movement in sandy soil.
Compost Science and Utilization, 14(4), 252-259.

Riaz, A.; Arshad, M.; Younis, A.; Raza, A.; Hameed, M. (2008) Effects of different growing media
on growth and flowering of Zinnia elegans cv. Blue point. Pak J Bot 40 (4) :1579-1585

Riaz, A.; Younis, A.; Ghani, I.; Tarig, U.; Ahsan, M. (2015). Agricultural waste as growing
media component for the growth and flowering of Gerbera jamesonii cv. hybrid mix. Int J
Recycl Org Waste Agricult 4: 197-204.

Saifuddin, M.; Hossain, A.B.M.S.; Osman, N., Sattar, M.A.; Moneruzzaman,
K.M.; Jahirul, M. I. (2010). Pruning impacts on shoot-root-growth, biochemical and
physiological changes of Bougainvillea glabra. Australian Journal of Crop Science
4(7):530-537.

Stofella, P. J.; Graetz, D.A. (2000).Utilization of sugarcane compost as a soil amendment in a
tomato production system. Compost Science and Utilization,(8) 3, 210-214.

Treder, J. (2008). The effects of cocopeat and fertilization on the growth and flowering of oriental
lily ‘star gazer’. J Fruit Ornam Plant Res 16:361-370.

Vendrame, A. W.; Maguire, 1.; Moore, K. K. (2005). Growth of selected bedding plants as
affected by different compost percentages. Proc. Fla. State Hort. Soc. 118: 368-371.

Wang, T.; Konow, E. A. (1999). Fertilizer source and medium composition growth of Moth
Orchid, Horticultural Sciences, 34, 515-520.

11



