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Abstract

Tomato is one of the most important crops, which is cultivated as seedlings. It is important to choose an
economic and favorable cultivation medium for the production of good seedlings. In order to use the
compost produced from palm pruning wastes as a substrate for the production of tomato seedlings, an
experiment was carried out in the greenhouse conditions as completely randomized design with three
replications in 2019-2018 at the research greenhouse of Soil and Water Research Institute. Five cultivation
beds as treatments included: 1) compost produced from palm pruning wastes (palm peat) (PP), 2) peat moss
(PM), 3) cocopeat (CP), 4) mixture of palm peat and peat moss (PP+PM), and 5) mixture of cocopeat and
peat moss (CP+PM). Some plant indices, the concentration of plant nutrients and plant growth indicators
were measured at the end of the growth period. The results showed that the highest amounts of nitrogen,
phosphorus and potassium (1.47% nitrogen, 0.18% phosphorus and 2.83% potassium) were observed in PM,
CP and PP+PM treatments, respectively, which were significantly (»<0.01) different from other treatments.
In terms of tomato seedling height, the best treatment was PM (8.34 cm), and PP (7.56 cm) and PP+PM
(7.56 cm) were ranked second. The lowest seedling height was recorded in CP (5.37 cm). The highest and
lowest values of root length were related to PP+PM (8.69 cm) and CP (6.62 cm), respectively, that were
significantly (p<0.01) different. The economic results evaluation showed that palm peat is 50% cheaper than
cocopeat and 100% cheaper than peat moss, and it can be used as a substitute for imported cocopeat and peat
moss in tomato seedling cultivation.
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Background and Objective: Tomato is one of the most important agricultural crops and has the second rank
among vegetables in the country, with a cultivated area of over 131,000 hectares (1). At present, tomato
seedling cultivation and preparation of seedlings are the most important stages of production. Providing
materials and high cost of cultivation bed are among the most important problems of seedling production in
soilless cultivation (2). Currently, the materials used for the soilless cultivation are peat moss and cocopeat,
both of which are imported, and besides increasing the cost of transplanting production, it also causes export
problems. In this study, compost (peat) prepared from the pruned palm leaves was used as a seedling
growing substrate and compared with other common cultivation beds. This is effective not only in reducing
the cost of tomato seedling production, but also in the optimal use of palm tree pruning wastes, and would
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create income for palm tree farmers and cultivation bed producers. The purpose of this research was to
compare the cultivation medium produced from the wastes of palm leaves and petioles (palm peat) with
imported cocopeat and peat moss, and to investigate its quantitative and qualitative effect on the growth
indicators of tomato seedlings.

Methods: The experiment was conducted in a completely randomized design with three replications in a
controlled environment in the research greenhouse of Soil and Water Research Institute in 2019. Chemical
properties such as pH, salinity, the amounts of ammonium and nitrate, phosphorus, potassium, calcium and
soluble sodium, cation exchange capacity, organic carbon content and micronutrients (copper, zinc, iron and
manganese) were determined in the soil and plant samples. Five planting cultivation beds as treatments
included: 1) compost produced from palm pruning wastes (palm peat) (PP), 2) peat moss (PM), 3) cocopeat
(CP), 4) mixture of palm peat and peat moss (PP+PM), and 5) mixture of cocopeat and peat moss (CP+PM).
Some plant indices, the concentration of plant nutrients and plant growth indicators were measured at the end
of the growth period.

Results: The highest salinity was related to PM which was within the optimal range of salinity (i.e., 0.5-3
dS/m) provided by Gilmar and Betina (3). The pH value in the saturated extract was within the optimal range
(5.5-6.5) for PM and CP and was more than optimal in PP. The results showed that the highest amounts of
nitrogen, phosphorus and potassium (1.47% nitrogen, 0.18% phosphorus and 2.83% potassium) were
observed in PM, CP and PP+PM treatments, respectively, which were significantly (p<0.01) different from
other treatments. The mean comparison of the chemical properties and nutritional elements of the cultivated
substrates showed that T1 was richer in nutrients than PM or CP. The highest seedling height related to PM
and PP was in the second rank. The highest stem fresh weight belonged to PP+PM, and PP ranked second.
Palm peat treatment (PP) resulted in the highest concentrations of copper, zinc and iron in the whole plant.

Conclusions: Seedling growth in peat moss compared to palm peat showed the suitability of chemical
conditions including pH and nutrients in peat moss for optimal seedling growth. Despite the appropriate
physical conditions and pH, cocopeat could not produce a good rating of growth due to the lower content of
nutrients. Palm peat has a favorable potential in production of tomato seedlings, and due to its availability
and low-cost production, it can be replaced instead of expensive peat moss and imported cocopeat.
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Table 1. Chemical properties of different cultivation beds

N-NH4

N-NO3 Nt ECi:10

Mg Ca K P oC - g -
pHi:io S
/ dS m! Cultivation bed
0.035 0.01 049 0.16 235 0.0043 0.61  0.65 6.42 Cocopeat
0.031 0.06 035 032 31.15 0.0054 0.008 145 042 6.96 Palm peat
004 02 013 0.16 433 0.0086 0.07 1.04  1.63 522 Peat moss

=\e o) o,lae 2SIy ECuio (Electrical conductivity in 1:10 extract) = Vo any ) o jlae S I UL, N (Total nitrogen) = |5 035,

Jﬂ 2 P (Phosphorus) = 4.5 K (Potassium) = (.,\_ML; «Ca (Calcium) = (..,M.LS Mg (Magnesium) = (e PpHi.0 (pH in 1:10 extract)

Palm peat &MVJL_: Cocopeat 1 S S N-NO; (Nitrate-N) = 5| 25 035 25 N-NHy (Ammonium —N) = o3 _}»T 0355 5 OC (Organic carbon) =

Peat moss : ooy
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Table 1. (continued)

C/N CEC Mn Cu Fe Na CiS
cmolc kg'! mg kg! Cultivation bed
38.52 78.5 1.2 ND ND 1195 Cocopeat
21.48 68.94 ND 3.6 5 188 Palm peat
453 118.33 ND ND ND 291 Peat moss

Mn (Soluble J 5t>s J_~<.» «CEC (Cation exchange capacity) = g 55LS JsLs =<8 (C/N (Carbon to nitrogen ratio) = {55 25 4z S S

WVJLJ «Cocopeat :.y 55 55 Na (Soluble sodium) = J sl>s RN Fe (Soluble iron) = J sls &AT «Cu (Soluble copper) = J ghoxs s ananganese) =
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Table 2. Optimum limits of chemical properties of organic cultivation beds (24)
C/N CEC Mg Ca K P oC Nt ECr:10 pHi:10
cmolc kg! %
15-20 80-100 >0.03 >0.04 >0.2 >0.15 >25 O>1 0.4-0.8 5.5-5.6

Vo eV o )lae 2uSly ECuo (Electrical conductivity in 1:10 extract) = Vo sV o )lae S S oLLw, N (Total nitrogen) = |5 055 3
Jﬂ 2 P (Phosphorus) = ,& .3 K (Potassium) = (..\_ML; «Ca (Calcium) = r.._MlS Mg (Magnesium) = (e PHi.10 (pH in 1:10 extract) =

N-NO; (Nitrate-N) = 5| 25 &35 25 N-NHs (Ammonium —N) = 55 _}»T 053 55 OC (Organic carbon) =
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Table 3. The results of analysis of variance of the effects of treatments on some nutrients in the aerial part of tomato seedlings

Mn Cu Zn Fe B K P N Degrees of freedom szlrlir::i:(s)sf
2368.10%*  28.32" 1717.73%* 11623.10% 58,09 1.21%* 0.002** 0.100** 4 Treatment
149.93 0.72 71.07 3880.33 97.50  0.123  0.0002  0.018 10 Error
20.48 14.27 19.33 57.08 19.00 15.36 11.02 10.66 - Ccv

R do C\i 9 &i JL&JZ}‘ C_}Jaw« BE )\}@’u )UT 3 )\b&uj:.é JJ\ s laasOlis g_”_;JJA.; * JQHE &os
ns, * and ** indicate non-significant effect and significant effects at 1 and 5 percents probability levels, respectively.

Error :Uss (Treatment :,las Degrees of freedom :(¢s!31 4,3 Sources of variation HGE Ve Gt.a

il lales 3 S panr S el oylesls it oI jole clle (Sle aslis f Jd

Table 4. Mean comparison of the concentration of nutrients in the aerial part of tomato seedlings in different treatments

B Mn Cu Zn Fe K P N
Treatments
mg kg! %
59a 32.00c 11.17a 85.33a 220.33a 2.83a  0.12c 1.36a Palm peat
51.6a 30.67c 6.17b 33.67b 84.33b 1.27b  0.15b 1.47a Peat moss
48.00a 89.00a 4.5¢ 41.67b 84.67b 2.80b  0.14b 1.07b Cocopeat
52.53a 22.00c 4.17c 29.00b 78.67b 2.17a  0.12¢ 1.30ab PP+PM
48.6a 63.67b 3.67c 28.33b 77.67b 2.33a 0.018a 1.07b CP+PM

el (1255 0 Jleat el 3) STl ST L ass b ooy 8 Sl b sliel gl 5N Gy gt a o
In each column, the Latin letters in front of the means indicate the rank grouping by the Duncan test (5 percent probability level).
bt S S S PPHPM uﬂuw+¢~vlb «Cocopeat (CP) :y S S Peat moss (PM) : by Palm peat (PP) W‘JL Treatments :bs ;Lo

CP+PM

Cilime glales 3 (SO hax S ol LS Gla e le lsls s s O Jgder

Table 5. The results of analysis of variance of plant indices of tomato seedlings in different treatments

Seedling height Root length ~ Plant fresh weight ~ Root fresh weight ~ Degree of freedom Sources of variation
3.81% 2.02%* 12.76** 3.02m 4 Treatment
0.130 0.227 1.62 1.80 10 Error
5.16 6.24 12.53 27.40 - Ccv

sl Loy &3‘ Jlea! da..w BE) )‘}L;'\&A JS‘ 3 )‘bu;.‘*ﬂf?é f" okaslis g_,»:;JJA.; o 9 ns
ns and ** indicate non-significant effect and significant effect at 1 percent probability level, respectively.
Degree of :(¢3151 4,5 Root fresh weight 4y, o35 O Plant fresh weight LS o356 035 Root length 14 Jsb Seedling height ::Lis CL&J)\

Error :> (Treatment : L. Sources of variation : | .25 Gt.a dreedom
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Table 6. Mean comparison of plant indices of tomato seedlings in different treatments

Root fresh weight ~ Plant fresh weight  Root length ~ Seedling height
Treatments
g/pot cm

5.45a 10.83ab 7.93a 7.16b Palm peat
3.11a 10.36b 7.95a 8.34a Peat moss
5.14a 7.39¢ 6.62b 5.37d Cocopeat
5.38a 12.99a 8.69a 7.56b PP+PM
5.38a 9.23bc 7.03b 6.46¢ CP+PM
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In each column, the Latin letters in front of the means indicate the rank grouping by the Duncan test (5 percent probability level).

W(JL (Treatments :ls )l Root fresh weight :ais ; o3 ¢35 Plant fresh weight LS o35 05 Root length :ais , Jsb Seedling height :LiS tu;)l

pot 1l \F LS joww CPHPM bt oy S S PP+PM wuw+;@vlb Locopeat (CP) :wy 5 S Peat moss (PM) : ule Palm peat (PP)

(9)egdﬂéjdwﬁ&‘ﬁﬂu%:jbyd‘pk

Table 7. Optimum levels of micro and macronutrients in plant (6)

Cu B Zn Mn Fe K P Ni Element
mg kg! %
5-30 10-200  25-100  20-300 100—-400 1.5-5.5 0.2-0.75 2.5-4.5 Concentration in plant

P (Phosphorus) = 4.5 K (Potassium) = (.....,,L.. Fe (Iron) = OJJ «Cu (Copper) = e Mn (Mangenese) = J..<..A Zn (Zinc) = 55, B (Boron) =

Concentration in plant :slS ;> c.Lals Element : ,2:¢ N (Total nitrogen) = JS' 055 23
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