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ABSTRACT

This research was conducted to evaluate the possibility using peanut shelles compost as
appropriate medium in the cultivation of ornamental plants by a completely randomized design
in three repetitions in ornamental plants and flowers research station, Lahijan, Iran. A 2:1 ratio
of peat to perlite and peat was used as control treatment and peat was replaced by 15, 30, 45, 60
and 100 % v/v of peanut shelles compost in two methods: 1. treatments with nutritional solution
and 2. treatments without nutritional solution. Growth indexes include height, crown diameter,
fresh and dry weights of leaf were measured in dracaena plant. Nutrients concentration of
nitrogen, phosphorus, potassium and calcium in the dracaena leaf were also measured. Results
showed that nutritional solution had a considerable effect on plant growth in all treatments than
without nutritional solution. Peanut shelles compost had more affects on growth properties like
height and dry weight of leaf in compared to control. The lowest growth was related to 100%
treatment of peanut shelles and control. In result, peanut shelles compost increases the growth of
plant but their effect on plant growth is promoted when accompanied with nutritional solution.
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INTRODUCTION

Today, most plants with ornamental leaves arevatid in soilless media which peat is as basic
medium [1], but the use of peas is doubtful duec¢ological damages to environmental and
economic advantageous for ornamental plants pregutiese factors caused those researchers
think to beds with high quality and cheap instebdeat [2]. Million tons of different agriculture
and industrial wastes being produced annually adfes country that can has role on preparing
organic materials but unfortunately major part isned or leaved somewhere and leads to
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environment pollution [3,4]. With increasing awaesa of environmental dangerous of wastes,
in addition to need tosanitary landfill or recycle them and also in order to decrease useof non-
renewable sources like peat, further use of conggoBiosolids has been suggested in farming
[5,6].

Some studies showed that the peat can be replaceyanic wastes such as municipal wastes,
sewage sludge, livestock manure, paper, waste wfinpy and fungi beds and other organic
waste after composting [7]. Investigations Bitus benjamina variety Starlight in a growth
medium contains one part peat and one olive wasteqlume) showed that the highest height of
plant has obtained during 10 month growth [8]. Fatpau et al. [6] used olive wastes compost
as alternative of peat to cultivate some ornamepitaits and suggested that this compost can be
replaced amounted 25%, 75% and 75% v/v insteadeat for cultivatingFicus benjamina,
Cordyline and Syngonium podophyllum, respectively. Peanut shelles as remained wastes of
cultivating peanut has considerable volume whishcdmpost can be used as available sources
of ornamental plants medium. Cultivated area ofnpean Iran is about 3218 hectares which
2718 hectares is located in Guilan province. Abb®80-3500 kg/ha pods is harvested and
89327.6 tones pods is produced in Guilan. Betw&ed®%b of every kg yield of peanut is shelles
wastes, therefore, it is estimated to produce aB888-3873 tons peanut shelles wastes in Iran
in every year [9]. Thus, there is a high extentompf peanut in Iran.

Dracaenaelongs toAgavaceae family that has 40 species and in natural hab{tatpical area
of Asia and Africa) grows as tree. Some their speas trade form are suitable for culturing in
inside environments (greenhouses and homes) [1f]iswone of pot plants with ornamental
leaves in Iran and the world. Since peat sourcesnappropriate and limited in Iran and abroad
peat is imported by high costs, in this researoh,ossibility using cellulose waste compost of
peanuts (shelles) was evaluated in substitutiniy pet in the growth medium of Dracaena.

MATERIALSAND METHODS

To investigate the possibility use of agricultunadste to peanut shelles compost as the growth
medium of ornamental plants as an alternative att,p&@ study was conducted at ornamental
plants and flower research center, Lahijan, IraracBena marginata was selected as the test
plant that is a perennial plant with evergreen ésawshiny and smooth and often at the end up
have a cluster makeup. A height of 2.5 to 4.5 matekis used to grow straight and right. Green
leaves with red dominant color in the peripheryenéive Ivory-colored stripes at central parts.
This species have the lower chlorophyll than typbgraen species. For this aim, peanut shelles
compost was produced and passed through the si@wven2 Some chemical characteristics
including total nitrogen (2.76%), phosphorus (0.§/7%otassium (1.48%), organic carbon
(27.1%), C/N ratio (9.8), EC (4.30 dS/m) and pH)@.in 1:5 extract peanut shelles to water
were measured. Six treatments and three repligaedsreatment in a completely randomized
design were implemented as follows:

1. Control: Basic medium of dracaena ornamental plaas a 2:1 v/v ratio peat to perlite
without nutritional solution.

2. Control: Basic medium of dracaena ornamental pheag a 2:1 v/v ratio peat to perlite with
nutritional solution.
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3. The treatments of peanut shelles compost: peatreyaced by 0, 30, 15, 45, 60 and 100%
v/v of peanut shelles compost in media withoutitiatral solution.

4. The treatments of peanut shelles compost: peatrepaced by 0, 30, 15, 45, 60 and 100%
v/v of peanut shelles compost in media with nunél solution.

The applied peat was provided from the German Sé&@pany that was purchased as a ready.
After preparing media, the rooted cutting of drazamarginata was transferred to 4 liters pots.
Plant height and crown diameter were measured ewery 14 days. Dry weight of leaves and
fresh weight of leaves was evaluated at the erkpériment.

Total nitrogen by Kjeldal method [11,133hosphorus by spectrophotometry method, potassium
by flame photometry method and calcium by atomisoghtion method was measured in leaf
extraction. The experiment was a completely randethidesign in three replications and
MSTATC software was used for variance analysisatady Least Significant Difference (LSD)
test.

RESULTS

Results of Table 1 showed that the effect of natrél solution on the growth of plant was more
as compared without nutritional solution in allai®ments. The highest height of plant (26.0 cm)
obtained in 15% treatment of peanut shelles comwst nutritional solution which had not
significant difference with 30% treatment of peashi€lles compost (25.5 cm) and control (25.2
cm) with nutritional solution. Likewise, it had &sificant difference with control (13.0 cm)
without nutritional solution. The lowest height wadated to 100% treatment of peanut shelles
compost. The largest crown diameter (2.65 cm) lsted to 30% treatment of peanut shelles
compost with nutritional solution that had a sigraht difference than in the control without
nutritional solution, but not significant than costwith nutritional solution. All treatments of
peanut shelles compost were caused to increasedwe diameter in compared to control.

Table 1. The effect of Treatments on the growth of plants

Plant Crown : .
Treatments Height Diameter F(r)t—;sLheZ}/?%ht I?);yL\é\geflgh)t
(cm) (cm) 9 9
2 Peat + 1 Perlite Without NS*  13.0 f** 0.67 e 44.4 cd 5.50 cd
With NS 252 a 2.00 bed 499c 6.11 bed
1.7 Peat + 0.3 Compost + 1 Perlite Without NS at.2 2.11 bcd 55.6 bc 6.71 abcd
With NS 26.0a 2.55 abc 70.3 ab 8.13 abc
1.4 Peat + 0.6 Compost + 1 Perlite Without NS a8 2.08 bcd 68.7 ab 8.37 ab
With NS 255a 2.65 ab 58.4 bc 8.18 abc
1.1 Peat + 0.9 Compost + 1 Perlite Without NS Hes 1.35de 53.4 bc 7.21 abc
With NS 23.7 ab 3.14a 8l3a 9.37 a
0.8 Peat + 1.2 Compost + 1 Perlite Without NS ¥r.2 2.03 bcd 47.7 cd 6.98 abcd
With NS 20.1cd 1.96 bcd 54.0 be 6.91 abcd
2 Compost + 1 Perlite Without NS 10.8f 1.65 cd 9. 4.38d
With NS 12.7 f 1.51 de 47.4 cd 7.16 abc

*NS: Nutritional Solution
** | SD (least significant difference) shows the significant difference (p = 0.05) among the different treatments.
Values followed by the same lettersin each column are not significantly different at the 0.05 level (least significant difference).
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The greatest fresh weight of leaf (81.3 g) wasteeldo 45% treatment of peanut shelles compost
with nutritional solution which had a differencetwi30% and 60% treatments, but the highest
dry weight of leaf (8.37 g) was related to 30% tm@ant of peanut shelles compost without
nutritional solution. The lowest dry weight of le@.37 g) was related to 100% treatment of
peanut shelles compost without nutritional solutidmich had not significant difference than in
the control.

Table 2 shows the impacts of treatments on thdéemiigr concentration in the dracaena leaves.
The results showed that the highest nitrogen df (244%) was related to 15% treatment of
peanut shelles compost with nutritional solutionalithad significant difference with 0, 30, 45,

60 and 100% treatments in both nutritional condgioThe lowest nitrogen obtained in 30%
compost treatment without nutritional solution. @ohtreatment had a more concentration of
phosphorus (2.13%) than 15, 30, 45 and 60% treatmainpeanut shelles compost in both
nutritional conditions but there was any differemgth control treatment by nutritional solution.

The lowest extent of phosphorus concentration eétad to 45% treatment of peanut shelles
compost without nutritional solution. Results shdwkat the impact of peanut shelles compost
on the potassium concentration was not signifiaantnutritional solution, but the use of
nutritional solution caused to increase in K thatheawut nutritional solution. The highest K
concentration is related to 30% compost treatmatit nutritional solution. Impact of peanut
shelles compost was significant on leaf calciume Tighest calcium extent by 8.74% was
related to 30% treatment of peanut shelles compitistnutritional solution showed a significant
difference with other treatments.

Table 1. The effect of Treatments on the nutrients concentr ation of leaves

Treatments Total Nitrogen Phosphorus  Potassium Calcium
2 Peat + 1 Perlite Without NS 1.70 bc 2.13a 1.80d 6.58 bcde
With NS 1.97 abc 1.10b 3.33ab 6.21 bcde
1.7 Peat + 0.3 Compost + 1 Perlite  Without NS a8 1.13b 1.73d 5.71 ef
With NS 274 a 0.91 bc 3.41 ab 6.86 b
1.4 Peat + 0.6 Compost + 1 Perlite  Without NS r04 0.52d 1.53d 5.83 dfe
With NS 1.69 bc 0.47 de 3.68a 8.74a
1.1 Peat + 0.9 Compost + 1 Perlite  Without NS 17 0.07 f 214 cd 5.17 f
With NS 1.38 bc 0.12 ef 2.67 bc 5.14 f
0.8 Peat + 1.2 Compost + 1 Perlite  Without NS b86 0.10 ef 1.76 d 6.67 bcd
With NS 1.75 bc 0.56 cd 3.16 ab 5.90 cdef
2 Compost + 1 Perlite Without NS 1.50 bc 0.10 ef 18zd 6.38 bcde
With NS 1.20c 223 a 2.90b 6.76 bc
DISCUSSION

The use of nutritional solution in the growth medaused to increase the growth indexes of
plant than without nutritional solution. Assessiggowth indexes includes height, crown
diameter; fresh and dry weight of leaf showed thacaena growth in 15, 30, 45 and 60%
compost were more than control and 100% of peahelles compost. Adding compost was
caused to increase in the growth indexes. It seébatgpart of impacts of peanut shelles compost
is due to presence of humic materials so that @beh [8] claimed that part of compost impact
on the Ficus benjamina growth can be due to same role of growth regusator plant.
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Investigations orFicus benjamina variety Starlight in a growth medium contains qaet peat
and one olive waste (as volume) showed that thieelsigheight of plant has obtained during 10
month growth [8]. Papafotiou et al. [6] used olwastes compost as alternative of peat to
cultivate some ornamental plants and suggestedthigmtcompost can be replaced amounted
25%, 75% and 75% v/v instead of peat for cultivgtificus benjamina, Cordyline and
Syngonium podophyllum, respectively.

The growth of plant decreased significantly in 1% treatment of peanut shelles compost due
to high pores and decrease in water holding capaedol and Conover [12] also found above
issue when were grown dracaena in the organic béttishigh pores and low water holding
capacity. The growth of dracaena in the controlwasd low so that indexes such as leaf numbers
and dry weight of stem and leaf in this treatmeatl mo significant difference with 100%
treatment of peanut shelles compost. The larger@fid in control bed and decrease in needed
nitrogen for plant decreased the growth indexesoagpared with 15, 30, 45 and 60% treatments
of peanut shelles compost. Gayasinghe et al. [@{l usanure compost (CMC) and synthetic
compounds (SA) as a alternative for peat in théwating tagetes paluta which increase of plant
height, number of flower in each plant, dry andfreveight of stem, root length, dry and fresh
weight of root obtained in the combination of 40% &d 60% v/v CMC.

The nutrients concentration in dracaena leaf wathénpresented range by Denis et al. [13]
which represents favorability of nutrients range @yowth. Lack of significant change of
potassium in treatments of peanut shelles compdblbw nutritional solution can be due to
more Yyield of leaf dry matter in these treatmentgsompared to control. In fact, potassium has
been uptake but the more yield and the dilutioeafhas been caused to observe no difference
with control. By the way, concentrations variationsthe most cases don'’t follow from the
values of these elements in cultivation beds. Risgé#nat nutrients concentration in the plant
organs are imposed of different factors such astgeowth, ionic competition and deposition,
S0, sometimes it is impossible to use nutrientsceotration in plant as reliable parameter in
assessing plant growth. Impact of nutriedilsition in resulting further yield is also someé&m
led to confusion.

CONCLUSION

In general, peanut shelles compost increased thetigrof dracaena as compared to control but
the higher levels of peanut shelles compost nobdosuggested. It is suggested that more
assessments being done about culturing peanueshmimpost in term of reaching best size of
compost particles for more favorable activity otrororganisms in the plant beds.
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