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Abstract: Problem statement: Cocopeat is considered as a good growing media @oemt with
acceptable pH, electrical conductivity and othezroltal attributes but it has been recognized tehav
high water holding capacity which causes poor atew relationship, leading to low aeration within
the medium, thus affecting the oxygen diffusiortlie roots. Incorporation of coarser materials into
cocopeat could improve the aeration status of thdiaApproach: Selected chemical and physical
characteristics of five types of growing media coisipg of (v/v) 100% cocopeat, 70% cocopeat: 30%
burnt rice hull, 70% cocopeat: 30% perlite, 70%opmat: 30% kenaf core fiber and 40% cocopeat: 60%
kenaf core fiber were determined and their suitgtals growing media was tested usibgjosia cristata.
Data on pH, Electrical Conductivity (EC) and vasaspects of air-water relationships of the meafia,
well on growth and flowering of test plant and leatrient contents were collectd®lesults: Initial pH

for 100% cocopeat and 70% cocopeat: 30% kenaf fiwee was higher than the other media but the
values were eventually similar by the end of thalgt The bulk density and EC of media containing
burnt rice hull was markedly higher than the ottmedia (0.12 g cfhand 0.48 mS ci, respectively).
Media comprising of 70% cocopeat: 30% burnt ricl bnd 70% cocopeat: 30% perlite contained
higher air content. The former held the highesuxté of available water. Incorporation of burnt rice
hull and perlite into cocopeat increased water gitgm ability of the media which reached satunatio
earlier than the other media. Addition of burnerfwll (30%), perlite (30%) and kenaf core fibed¥3

to cocopeat elevated the Air-Filled Porosity (AEP}he media. The growth and flowering ©flosia
cristata were the greatest when grown in a mixture of 70%opeat: 30% burnt rice hull and perhaps
linked with a good balance in the aeration and taoésrelationship of the medi@€onclusion: Results

of this study indicated that certain chemical amygical properties of cocopeat can be improved
through incorporation of burnt rice hull and itssfitve effect was clearly reflected in the growtida
development o€elosia cristata.
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INTRODUCTION One of the soilless materials widely availabl¢hie
tropics is the coconut coir dust or commerciallykm
Use of suitable growing media or substrates isas cocopeat. Cocopeat is an agricultural by-product
essential for production of quality horticulturabps. It ~ obtained after the extraction of fiber from the @oat
directly affects the development and later mainteera husk!. As a growing medium, cocopeat can be used to
of the extensive functional rooting system. A goodproduce a number of crop species with acceptable
growing medium would provides sufficient anchoragequality in the tropicé®?%. Cocopeat is considered as a
or support to the plant, serves as reservoir forients  good growing media component with acceptable pH,
and water, allow oxygen diffusion to the roots andelectrical conductivity and other chemical attrimit.
permit gaseous exchange between the roots aridowever, cocopeat has been recognized to have high
atmosphere outside the root substtate'® Top soil is  water holding capacity which causes poor air-water
used as a part of growing medium by many nurserymerelationship, leading to low aeration within thedien,
It is a non-renewable resource. Increasing utitimabf  thus affecting the oxygen diffusion to the roots.
available land for physical and infrastructural Physical properties of cocopeat is highly dependent
development rapidly declines the supply of qualityit processing technique and handithgand the air
topsoil and thus promoting the utilization of sesis capacity and water retention of the material mayy va
materials in the production of horticultural crops. from 11-53 and from 50-81% respectively.
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Incorporation of coarser materials into_cocopeatldo 5.0 g of slow release fertilizer (Agroblen®, 17NP,Q)s:
improve the aeration status of the médf#® Burnt  9K,0: 3MgO) and 2.0 g of ground magnesium
rice hull, kenaf core fiber and perlite are amohg t limestone (GML) were incorporated in every liter of
possible coarser materials could be used to imptio¥e media during the preparation.

air-water relationship of cocop&8t®?? Raw rice hull Celosia cristata cv. Kurume Gold (Takii and Co.
has low water-holding capacity and high pore space.tq., Kyoto, Japan), an annual flower was usedhas t
Rice hull has been used as a substitute for orgamic jgicator plant. The plants were germinated andegi

inorganic components to replace vermiculite anditer iy p1,q trays (406 cells/tray) containing 40% coeab
and was reported to be effective in improving dagem 40% burnt rice husks and 20% sand medium

or aeration of the growing mefffd. Rice hull is often : i
incinerated to form fine charcoal-like dust. Whese @as yli;ncorporated with 5.0 g of a slow release fertiize

. . . . (Agroblen®, 17N: 8KOs: 9K,0O: 3MgO) and 2 g of
a component for growing media, this substance migh ML L™ The seedlings were raised in a rainshelter

behave like fine sand, except it is lighter and ma . . .
content some nutritional elements and sterile. Kena@nd watered twice daily. At day 12 (when the seepli

core fiber which can be developed as a peat atieena Were about 2 cm in height with 3-4 true leavesg, th
was found to be a suitable constituent of growtidime Plants were transplanted into 15 cm pots contaittieg

for a wide range of fast-growing ornamental andrespective growing media. The seedlings were wdtere
vegetable plant specléd On the other hand, perlite is manually twice daily (250 mL plaf). The plants were
recognized to have a unique capillary action make isprayed with a complete foliar fertilizer coniam
superior growing media for hydroponic cultdtdsitis  (mg L™) 232 N, 67 P, 239 K, 120 Ca, 30 Mg, 3 Fe, 0.62
very useful for increasing aeration and drainagéaiwi  Mn, 0.44 B, 0.02 Cu, 0.11 Zn and 0.048 Mo (IMF%A

the container because of its uniformity and ligstie Mega Prima Resources Sdn Bhd., Shah Alam, Selangor,

Perlite possess tiny cavities covering the surtd@ach  Malaysia) together with 0.71 g Ca(y@ 4H,0/L at a
particle. These cavities provide aeration and exélg  \yeekly interval.

large surface area which could hold moisture and

nutrients that make them available to plant rotts. Dpata collection:

addition, because of the physical shape of partaile  properties of growing media: The properties of
passages are formed, providing a fine balance leetwe growing media were determined for factors known to
moisture retention and aeration. Addition of coaipe affect plant growth. These were the pH and EC, bulk
into per(lallte enhanced the growth and productivity 0 yensjty water retention capacity, wettability aaid-
gerberd®. filled porosity. Media samples were taken accorljing

f tr;l'he pos_l?ibility Oft C(_)n|1binbing ;jiffere?lt I<I:orknpor}ents after preparation and then put to specific deteatiom
of these soilless materials (burnt rice hull, kenafe of the properties.

fiber and perlite) with cocopeat to be used as grgw

media was examined in this study. Thus, the objesti ﬁ,‘H and electrical conductivity: The pH values for all

OL the lstuﬁy arte .t?. Cha:cacterjze the cg_emti_cal aNfhedia before and after planting were determined by
physical charactenstics ol various combinalions 0mixing 10 g of media with 50 mL distilled water,

cocopeat with soilless materials and determinertheiagitated for 30 min and left standing for 24 h. For
possible effects on the leaf nutrient status, gnoand determination of EC, 40 g of media was mixechwit

flowering of Celosia cristata. 80 mL distilled water, shaken for 15 min and Heft
60 min. The mixtures were filtered before the
MATERIALSAND METHODS measurements were made using a pH meter (Mettler
Toledo, Model MP 220) and EC meter (MeterLab,
Plant materials and experimental treatments: This = Model CDM 210). Only initial EC was determined in
study was carried out at agro-technology unitthe study.
university Agriculture Park, University Putra Matag,
Serdang, Selangor, Malaysia. The treatments ceudsist Bulk density: Evaluation of bulk density was done by
of five different combinations of growing mediamgi  using the core meth&d. The media in the core ring
cocopeat, burnt rice hull, perlite and kenaf cdberf were saturated by allowing water to diffuse int@ th
(v/v basis): 100% cocopeat 4JT 70% cocopeat , i.e., media for two days. After recording their weightise
30% burnt rice hull (3), 70% cocopeat: 30% perlite samples were oven-dried at 105°C for 24 h. The bulk
(T3), 70% cocopeat: 30% kenaf core fibeg)(@nd 40%  density ) was calculated using the formylg= W,-
cocopeat: 60% kenaf core fibers{TAs the mixture is  Wr/(th of/4), where W is the weight of the media and
expected to have low inherent status of plant entsi,  core-ring after oven-drying (g), W the weighof the
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core ring (g), h is the core ring height (cm) an$ the  roots and flowers. The plant height was measureah fr
core ring diameter (cm). the medium line to the top of the plants while the
diameter of the canopy was measured at the widest
Water retention: Water retention of the media was diameter from one tip to another tip of leaves ba t
measured using a pressure chamber and the pressuggposite sides of the plant. The date to flower
platd®. Ten grams of fresh medium was placed in aemergence for each plant was recorded as the flower
retaining ring. The sample was saturated for 24yh bbud reached to a size of about 0.25 cm and the# to
keeping the water level just below the edge ofrthg  the first visible bud was calculated. The length of
in a tray. The plates with media sample were therflower was determined by measuring the length from
placed inside the corresponding pressure chambéhe base to its top. All intact leaves were courdgad
connected to an outflow tube. Different levels ofarea was determined using an automatic leaf area
pressure were applied on each sample. The samptes w (MODEL LI-300, LI-COR). After harvest, the leaf,
taken out when there were no dripping detected. Thetem, root and flowers were excised, dried in agnoat
samples were then weighted and oven-dried for @dch  80°C for 72 h and their dry weights were determined

their dry weights recorded. The curves of volurcetri ) ) )
water content over the soil suction were plotted. Leaf nutrient contents: The concentration of Nitrogen

(N), Phosphorus (P), Potassium (K), Calcium (Ca) an
Wettability: Medium wetability was measured by Magnesium (Mg) in finely ground dried leaves were
soaking the pots filled with 1 L of oven dried medi determined. About 0.25 g of medium sample was
(without plant) in standing water of 2 cm deep lastic ~ digested in 5 mL of sulfuric acid ¢30,) on hot plate
tray$”® . The level of water was maintained by addingat 450°C in a fume chamber for 7 min. Ten mL of
more water into the trays to ensure sufficient wage hydrogen peroxide (#0,) was then added into the
available to wet the media. The degree of wettgbili mixtures and the heating continued for another foim.
was monitored hourly for 6h by weighing the mediaAfter the solutions were made up to 100 mL with
using an electronic balance. To avoid loss of watedistilled water and filtered, N and P contents were
through dripping during weighing process, the potsdetermined using an auto-analyzer (LACHART
were placed on paper plates and water collectatein Instruments, Model Quikchem IC + FIA 8000 Series)
plates was poured back into the pots before tattieg while K, Ca and Mg were measured using an atomic
reading. The increase in moisture content with timas  absorption spectrophotometer (Perkin Elmer, Model
calculated by subtracting the wet weight of the imed AAS 3110).
with its dry weight and curves showing the changing

trend in medium wettability with time were plotted. Experimental design and data analysis: The study

was conducted in a completely randomized block

Air-filled porosity: Air-Filled Porosity (AFP) was design with four replications. For determinatiorpéent
determined using saturation and drainage methal at growth and flowering parameters, each plot comgrise
and 5 h after saturatiBfl. The pots, filled with 1 L of Of six plants. Analysis of Variance (ANOVA) on data
the respective medium (without plants), were sub-Obtained was performed using Statistical Analysis
irrigated by immersing them into the water. The med ~ System (SAS 9.1, SAS Institute, Inc. Cary NC. USA).
was considered saturated when the water has appmare Least Significant Different (LSD) test at p<0.05swa
the surface. The saturated medium was removed Iguickemployed for mean comparison. Data on the medium
to a funnel with a 500 mL graduated cylinder undath. ~ wettability were subjected to non-linear regression
The volume of water drained from the pot was supgos using a function of y = A (17&) where A is asymptotic,

to be replaced by an equivalent volume of air and is a constantand e = 2.71.

therefore the volume of water collected represéimss
amount of air diffused into the media. The perogataf
AFP was calculated by dividing the volume of water

collected with the volume of the media. Properties of growing media: o
pH and electrical conductivity: The initial pH and

Plant growth and flowering: The effect of media on EC of the media are two important properties of any
plant development was evaluated by taking variougrowing media as these parameters directly
growth and flowering parameters at the end of thdys  influenced the availability and indicate inherent
(42 days after transplanting), i.e., plant heigiaimopy nutrient status in the media, respectively. Véoia
diameter, number of leaves, leaf area, time todling  in composition of the media markedly aféstt
and flower length and the dry weights of stem, ésav the initial pH and EC values of the media ([Bab).
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Table 1: pH, EC values and bulk density of medigtunes

Bulk

pH before pHafter EC density
Media (%) cultivation cultivation (mScl) (g cm®)
100 cocopeat ([ 6.6a 4.4a 0.16c 0.07b
70 cocopeat: 30 burnt 4.7c 4.4a 0.48a 0.12a
rice hull (Ty)
70 cocopeat: 30 perlite T  6.2b 4.4a 0.21b 0.05b
70 cocopeat: 30 kenaf core 6.6a 4.5a 0.14d 0.06b
fiber (Ts)
40 cocopeat: 60 kenaf core 6.0b 4.7a 0.14d 0.07b
fiber (Ts)
LSDo.05 0.21 0.28 0.01 0.026

Values in each column with same letter did notediffignificantly at
p<0.05 according to LSD

., 4 (1): 63-71, 2009

into cocopeat (J) increased the bulk density of the
media (0.12 g ci) and the value is significantly
differed from other treatment. Result obtained hisre
inconsistent with resulted by Isl&fh who found that
the bulk density of loose rice husk charcoal (aeoth
name for burnt rice hull) was significantly lowdran
the bulk density of cocopeat. Differences in result
obtained here is most likely due to the variation i
particle-size distribution of the mateHal Variability

in the physical properties of soilless media is
commotf’l. Results in Table 1 also indicated that
addition of perlite and kenaf core fiber did noteaf

The pH of T, and T, were higher than those of the other bulk density of cocopeat, although Webheral.?®

media (p<0.01). The lowest pH recorded was thdtof
The pH of all the media dropped from initial pHs of
4.7-6.6 to 4.4-4.7 after 42 days of cultivation eleging
on the treatments. The differences in the finalvpéte

reported that amendment of various ratios of firedg
kenaf to peat decreased the bulk density of mediatw
lead to the increasing in its total porosity.

Bulk density affects the choice of media in many

not significant. Reduction in pH in the organic &ads ways. Low bulk density media may be required for

media is a common phenomenon and this is mainl

associated with a poor buffering capacity of thiess
substrates to resist change in pH acidificationthef
medium by plant roots and use of acid fertili¥érs
Although different plant species (and cultivarsyda
different pH range for optimal growth, overall the
optimum pH of the soilless media for good avail&pil
of essential elements is around 6.0. Despite offloal

¥requently irrigated greenhouse to avoid oxygen

deficiency. Mixing and transportation of low bulk
density media are much easier than those of higk bu
density. However, media with a low bulk density may
not provide adequate support for the plant andptaet
may be top heal¥. In this respect plants grown in
media containing burnt rice hull would be more kab

pHs of the all media, observation revealed that the

growth of plants was normal and did not show anwyater

elemental deficiency or toxicity symptoms.

retention: Water retention attributes the
capability of a growing medium to retain water. ®&s

The EC values of all media differed betweenjertaining to water retention characteristics ofefi

treatments (p<0.0001), with,Tpossessed the highest
EC (0.48 mS cit) while both T, and T had the lowest
EC (0.14 mS cnt). The ECs for other media were in the
range of 0.16-0.2 mS ¢ The EC values reflect the
total inorganic ion concentration in the media @cts.
Low EC value indicates that the media did not donta
excessive salt that could cause salinity injurytite
plants but, at the same time contains insufficeenbunt
of nutrients to support healthy plant growth. HigE&€

of T, reflects that burnt rice hull contains relativiigh
concentration of soluble salts which could be bierzaf
for plant growth. As the acceptable range of ihE& of

a good soilless media should be between 0.4-1.6m%S
the initial ECs of the media used have to be irsgddy
adding fertilizer to give a quick supply of nutrisrfor

growing media are shown in Fig. 1. Initially thelmme

of water held by different media was similar fot al
media as shown by non-significant F-test (p = 03)97
As the suction forces increased, the rate of wateased
significantly elevated leading to differences ire thir
content and available moisture from the media. dine
content at the 1.0 kPa were 17.7, 27.9, 25.0, 488
23.0%, respectively, for ;J T,, Ts, T4 and . The
volume of available water (volume of water released
when suction increased from 1.0-10 kPa) differedragn
treatments with respective value of 54, 61, 36, afl
20% for Ty, T,, Ts, T4 and & media. Verdonclet al.?*!
recommended that for optimal growth conditions, 30-
45% of the water held in a root media should bélyeas

early growth. The beneficial effects of increasing@vailable water. Differences in available waterdig

nutrients by directly incorporated slow releasetilizer

capacity among media could be due to their totedgity

into the cocopeat-based media on ornamental plan@Nd types of por€s Since differences in total porosity

under Malaysian conditions were reported by Yahya a
his co-researchdfd.

Bulk density: Analysis of variance shows that bulk
density of media differed significantly (p<0.05) aing
media (Table 1). Incorporation of 30% burnt ricdl hu
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between media were not differed significantly (ocaded
by volume of water at 0.1 kPa), high available wate
recorded in media containing high proportion of
cocopeat and cocopeat: Burnt rice hull was duegdo i
high proportion of micropores (indicated by high
volumetric water content at 1.0 kPa suctibig. 1).
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100 that media comprised of ground rice hull with small
90 particle size have had smaller total pore spaceitbut
a0 contained more available water content. Workindhit

mixture of pinebark: sand: brown coal mixtures,
Richardset al.'® found that exclusion of all pinebark

particles greater than 2 mm improve total water,
available water and days to wilting without cregtin

unfavorable level of aeration.

70
60
50
40
30

Volumetric water content (%)

20 Wettability: The capacity of each medium to absorb
10 water is represented by its wettability. The watigh
0 - ; : ‘ of a material determines its aptitude to rewetfit$eis

- 0 1 2 particularly important property in the case of
Suction (kPa, Log scale) horticultural growing media since it determinediaii

water uptake of the substrate and their subsequeetr
Fig. 1. Water retention curves of five combinatimfs movement following root water removal and evapo-
media used in the study (Symbols: -100% transpiratioH*. The wettability of the media differed
cocopeat;+: -70% cocopeat: 30% burnt rice significantly and behave differently over time ceriras
hull; A: 70% cocopeat: 30% perlite;: 70%  indicated by significant interaction between medalil
cocopeat: 30% kenaf core fibe: -40%  duration of soaking (p<0.0001) (Fig. 2). The highes
cocopeat: 60% kenaf core fiber. Level of water absorbing capacity after 6 h occurred jnafd
significance of F-test for mean values atthis is followed by T, with their respective values of
respective at suction (log scale): -1.0 kPa (ns)432.2 and 368.4 mL. The high amount of water
0 kPa, (p<0.01); 1.0 kPa (p<0.05); 1.52 kPaabsorbed by these two media reflected the synergic
(p<0.05); ns denotes not significant at p<0.05 effects of burnt rice hull and perlite when theyreve
incorporated into cocopeat. Meanwhile, mixture 0¥#
500 cocopeat and 60% kenaf core fiber had the lowest
430 1 moisture content at 6 h after soaking suggestirzg th
this medium contained high proportion of macropores
High amount of fiber residues in cocopeat may
associate with low wettability in ;T Regression
analysis of data revealed that increased in wdittabr
water absorption pattern by various media follow th
general logistic exponential curve:

o 1 2 3 4 5 s y=A(l-€™)
Time after soaking (h)
Where:
Fig. 2: Wettability in the form of y = A (1%%) of five =~ A =The ‘asymptotic value for moisture content ie th
media. Regression equations: y = 355.4 (1- media

9% R=0.99; ¢ y=4359 (1&°%, b =Aconstant

R?=0.99;A:y: = 383.1 (1-£%®), RF=0.99; x = The time (h)

oy = 364.1 (18, RR=0.97;0 : y=399.1 e = The natural log value (2.71)

(1-€ %%, RR=0.97

Media T, and T; reached their asymptotic values

In contrast, low available water holding capacity i within 2 h after ‘sub-irrigation’ indicating thahése
media containing high proportion of kenaf core fille  two media had higher rates of water absorptions T$i
linked to high proportion of large pores, in whictuch  reflected by higher ‘b’ values of 3.006 and 1.638 T,
of the water is lost by gravity, as shown by rapidand T; respectively. Incorporation of kenaf core fiber at
depletion of its moisture content. Loss of wateptlyh ~ two different proportions gave two distinctive effe
gravity forces can be reduced if finer particlekehaf on wettability. Media containing high proportion of
core fiber is used. The average particle size ofake kenaf core fiber () have a higher rate of water
core fiber used was 2.0 mm. Saméoal.”” reported absorption (b = 0.798) and ended-up with a sigaifity
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higher moisture content than the medium with 70%Considering together with results observed on
cocopeat and 30 kenaf core fiber, (b = 0.401). High wettability, Ts could be wetted easily but the water in
water absorption by this medium may be due thérgptt the medium would drain rapidly after irrigation and
effect upon wetting which reduces column height andherefore plants grown on them must be watered more
changes the distribution between the capillary aowt  frequently otherwise they may be subjected to water
capillary poreS®. In the process, small particles settle deficit easily.
into large non-capillary pores located betweerahger
particles. The greatest amount of settling normallyPlant growth and flowering: Differences in media
occurred when the components were mixed in equaharkedly affected the growth and flowering perfonce
volumes. Settling can be reduced by using compsnenbf Celosia cristata (Table 3). At day 42 after
of similar siz&. Apart from manipulating the proportion transplanting, the height of plants grown op T, Ts
of capillary pores in the media, the wettabilityncae  and T, were similar (59.35-66.65 cm, LgR= 8.97 cm),
increased by the addition of wetting ag€Ats and but these plants were significantly taller than stho
inorganic aggregates such sand and perlite intgrown in Tz (p<0.01). Poor performance of plants
medid®"?®. However, high proportion of inorganic grown on kenaf fiber containing media was also
aggregates reduces the water holding capacity ®f threported earlier by Webbest al.”® who found that
medid’ making the plants grown on them more plant height and shoot and root dry weightsVaica
susceptible to water stress. minor decreased as the percentage of kenaf increased.
Similar effects of increasing proportion of kenafre

Air-filled porosity: The percentage of air-filled fiber were detected for canopy diameter, leaf numbe
porosity (AFP) of the five growing media is shown i and leaf area.
Table 2. Media containing 70 cocopeat: 30 burng ric Results in Table 3 show that variation in media
hull, 70 cocopeat: 30, v/v) and 40% cocopeat: 60%composition did not affect the number of days respli
kenaf core fiber had significantly higher AFP thiie  to flowering significantly. All plants began to mhace
AFP of 100 cocopeat and 70 cocopeat: 30% kenaf cordower buds at 18-20 days after transplanting. Heavge
fiber. Except for T, results in Table 2 show that variation in media significantly affected flowezsias
prolonging duration of drainage fromtwo to 5 h dit measured by the flower length. As other vegetative
affect the AFP status of the media, indicating et  parameters, flowers produced by plants grown gn T
abilities of the media I T, T; and T, to retain were shorter.
moisture against the gravity were similar.

Aeration depends mainly on the size of pores in dable 2: Air-filled porosity (AFP) of the mixturest 2 and 5 h after

medium. Irrigating media to the point of saturatfiis drainage R
the total pore space with water. As the media dréin |\ o i?t:rrssoaking ?)lgrés?ty )
the force of gravity, smaller pores remain filledttw  J55ocopeat g > 28.1cC
water while larger pores emptied and fill with air. 5 29.8¢c
However, materials with small particles such as70 cocopeat: 30 burnt rice hullfT 2 38.0b
cocopeat tend to fill up the pores, thus lowerihg t . = 36.9b
. . 70 cocopeat: 30 perlite {7 2 37.4b
AFP. Increasing the proportion of larger poresafio 5 37.4b
more aeration after drainage has stoﬁ’ﬂ)dd this study, 70 cocopeat: 30 kenaf core fiberXT 2 24.5d
medium containing 70% cocopeat and 30% kenaf core ‘ 5 25.3d
fiber (T,) had the lowest AFP. Lower AFP of,T 40 cocopeat: 60 kenaf core fibeglT 2 35.9b
. . 5 43.2a
compared to medium with 40% cocopeat and 60%gpn 267

kenaf core fiber C(?u'd be associated W'th the 'Hgttl _ Values in each column with same letter did notedifignificantly at
effect of the media component as discussed earliep<0.05 according to LSD

Table 3: Effects of media on growth and flowerirfigCelosia cristata at 42 days after transplanting

Plant Canopy Leaf area Flower Days to
Media (%) height (cm) diameter (cm) Leaf no. &tm length (cm) flowering
100 cocopeat () 64.27a 26.70a 52.0ab 410.0a 5.53a 18.5a
70 cocopeat: 30 burnt rice hullT 66.65a 26.47a 55.0a 463.31a 5.49a 19.7a
70 cocopeat: 30 perlite {7 60.05a 27.60a 50.5ab 362.51ab 5.30a 19.7a
70 cocopeat: 30 kenaf core fiberXT 59.35a 27.17a 45.5b 366.02a 5.21a 19.2a
40 cocopeat: 60 kenaf core fibeg)T 41.53b 23.12b 31.7c 239.33b 4.35b 19.7a
LSDo.0s 8.97 245 7.85 125.14 0.68 221

Values in column with same letter did not diffegrsficantly at p< 0.05 according to LSD
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Table 4. Effects of media on dry weight of vegetatand flower  Table 5: Effects of media on leaf nutrient contefits of Celosia
components of Celosia cristata at 42 days after cristata
transplanting

. Nitrogen Phosphorus Potassium Calcium Magnesium
Dry weight (g) 9 P g

Media (%) (N) (P) (K) (Ca) (Mg
Media (%) Elower Leaves Stem Roots 100 cocopeat 3.37 0.41 2.25 2.64 0.52
100 cocopeat (J 2.33a 18lab  195ab 0.65b 70Cocopeat:30 285  0.40 173 261 058
70 cocopeat: 30 burnt 2.74a 1.97a 2.20a  0.82a burntrice hull (%)
rice hull (Tp) 70 cocopeat: 30 2.95 0.42 1.99 2.78 0.54
70 cocopeat: 30 perlite 243a 1.54b 1.75b  0.74ab perlite (T
(T3 70 cocopeat: 30 313 032 2.36 253 058
f7it()Je(:ro(<_:l_o)peat: 30 kenafcore  2.25a  1.75ab 1.71b b0.64 | nafcore fiber @

4, .

40 cocopeat: 60 kenafcore  1.17b  0.97c 094c 037¢c “° COCOpeatj 60 3.24 0.35 218 245 0.60
fiber (Ts) kenaf core fiber (3)
LSD ¢.05 0.62 0.34 0.36 0.16 f-test ns ns ns ns ns

Values in column with same letter did not fetifsignificantly at ~ ns: Not Significant at p<0.05
p< 0.05 according to LSD

. - However, Wan§® found thatHibiscus rosa-chinensis
The effgcts of various combinations of cocopeat-y,j prassa actinophylla established on kenaf-based
based media on dry weights of plant components areé . L . .
shown in Table 4. Overall, plants grown opvere the media had similar or even h|gh§r fresh weight than
heaviest and this is mainly associated with theaf,| (hose planted on commercial media.

stem and root dry weights. However, stem dry weight ~ 12ble 5 shows the effect of different cocopeat-
of T, did not significantly differ from the stem dry based growing media on selected macronutrients
weight of plants grown on ;T Results also indicated contents in Celosia cristata leaves. Different
that leaf dry weight of plants grown on, T, and T,  combinations of media did not give significant effe
were similar. Among the treatments, roots of plantson leaf nutrient contents. The compositions of ieats
grown on & and T; were significantly heavier than the recorded in this study were in the normal rangedoin
roots of other plants. Good root growth of plantsven  healthy mature leaf tissue for various plant spEéieAs

on T, and T could be attributed to the greater waterthe leaf N, P, K, Ca and Mg were not affected by th
availability and favorable aeration following the treatments, variation in the growth and flowerinfj o
incorporation of burnt rice hull and perlite intocopeat. cggoga cristata observed in this study were mainly
Under such condition, plants were provided withjinkeq with the differences in the physical projetof
sufficient water and oxygen _Bes_|de water availapil the media, especially with water availability anérRA
and aeration, better root initiation and develop1rnen.|_he importance of physical properties of media rs t

could also be due to darker environment provided b)factor in determining plant development in soillesxdia
burnt rice hull. Darker rhizosphere environment was 9p P

. . . .13,14}
reported to promote translocation and accumulasipn Vas inline with the results published eaffi€t™®,
auxin at the basal part of the plant thus a fasedr

division and differentiation for root formati6h CONCLUSION

Despite of differences in dry weight of for cell

respiration during the rooting process. inducingvgh In conclusion, results of this study indicatedttha
components, dry weights of flower fog,TT,, Tzand T,  certain chemical and physical properties of cocbpea
were not significantly differed. can be improved through incorporation of burnt rice

Plants grown on medium containing 40% hull. The positive effects of burnt rice hull weseen in
cocopeat and 60% kenaf core fiber were the lightesthe elevation of nutrient availability (as indicatéy
with their overall dry weight was only 44.6% of #® higher EC), increased bulk density, air-filled psitg,
produced on I Poor growth performance of plants available water and wettability. Improvement in
grown on media containing kenaf core fiber was alsachemical and physical properties  following
reported occurred in a range of cropg,, e. incorporation of burnt rice hull into cocopeat was
Vinca minor®® and Pinus halepensis seedling€”.  reflected in a better plant growth. Although adtitiof
Tsakaldim?®  postulated that poor growth of kenaf core fiber did not improve physical
Pinus halepensis seedlings on kenaf containing media characteristics of cocopeat-kenaf core mixturesjrth
was associated with high rate of kenaf decompasitio physical properties especially water retention cépa
which resulted in the shrinkage of its volume ahidt could be improved by adding wetting agent and
phenomenon is not favorable for plagtowth. manipulating their particle size.
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