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Abstract

An investization was comducted on the effrets of vermicompost on seed
germination and some quantitative and quplitative charasteristics of tomar
{Lycopersican excrfentim) transplants undee greenhouse conditions, The neain aim
of this research was to study the infleence of dilferent fevels of vermicompast on
seed permination parometers and the growth of greenhonse wmato. The resulls
indicated that there were significant dilferences between treatments. The highest
seed germination rate was in 25% vermicompost, Tomato seediiangs growing in
LO0%: vermivompost b 1he Jowest amount of eldarophyll, the fewest leal diameter,
[owest dry welght amd were the shoctest secdlings between all freatments. The
application of 30% vermicompost inereased the inter-rode number, roet diy weight
and N content of fomato seedlings sipnificantly compared fo the contrel plants,
lncorporation of 15% vermivomgost inereased sipnificenrly the shaot dry weight
and leafares of tnmato seedlings compared fo the coatrol,

INTRODUCTION

Vetmicompost, in contrast Ly conventivnal vempast, s the product of goceherny
bio-oxidation of arganie maner throweh the wse of high densities ol eamlwons witls
termophilic siage (Dominguez etal., 1957

Research has shown that different carthworm species e able 10 consume 2wl
range of organic residucs such us sewage shudge (Mitchell et al., 1980, Dominguze <tal.,
20008, animal wastes (Edwards, 1998 Ativeli et al, 20000}, erop residees {Orozeo et al,
19963 and indusirial wastes (Albanell et al, 1988 Kaushik and Gargz, 2003 Mabocre
and van Renshure, 2003),

Severs] swdies have oy
substrates with regend e seedling
el al,, 2003, 20050: Anyel e al
Ativeh el al., 20004, Araseon of al. b, The oreatest plan) growth rispo
and the largest pield Bave wwally ovcumred whes sermicompust constinied only
relatively smatl proportion of the compost (20-4053). Larger quantities nf vermicompos;
have not lways improved plent prowth (Ativeh er al., 2000sh However, Bdwards and
Burrows (1988, Wilson and Carlile (1989), Sulher ¢v ol (1903) and Atiyeh el al, ([999}
hove demonsteatad that eanthwenn-provessed ergamic wasies have a beneficizl effiect on
the gronvth and development of plant seedlings.

st thee inioaet of vermicempost amendmding 10
rence dod the growth of rurke:
! (Mba, 1996; Karmegem ¢

METHODS AND MATERIALS

A plant growth experiment was esibiished i @ mreenbouse 2 Ferdows
University in Mashhal, Vormicoinpost was dpatied ar five levels, substiluting sand ot 0,
10,23, 50 and 1005 (viv),

Frve tomato Seeds (4 vamemam s v var ST S
pots-containing send {eoatrel) and varying proporions ol vermgompost, Tk
pots per maxiuce, Al the taisplaniing steee, three pats wene selected rwadormly
plagid in the preenfiouse with eptimam tempermzre and moisture.

At the transplant siage. the shool diameter aimd chioroghyll content weie m
atong with the leaf arca and plant height {distance from the potting median to e top
aade ). bufore plants wene trmnsplaned into the Beld.
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The biomass accumulated was assessed by drying the plants at 75°C for 48 hand
weighing the resultant mass.

The M content was measured by Kejeltek instrument (Digestion methocds},

This experiment was done in 4 complele randomized block design, with 5
treatments and 3 replicates. Each parameter was measured and then analysed with
MSTATC and tested for statistical significance using Duncan's multiple rnge test.

RESULTS AND DISCUSSION

Effect of Vermicompost on Plant Growth

The addition of venmicompost increased plant size significantly in all irestments
except 100%. The largest increase in tomato transplant height and internode length was
observed in the S0% vermicompast (viv) treatment. Plants were 4.9 cm higher in this
vermicompost mixture than the control and 046 and 0.59 mm thicker in 50% and 23%
vermicompost respectivily than the control plams (Table L)

The substitution of vermicompost mie greenhouse container media has always
been associated with increases in germination, seedling growth, flowering of ormamentals
and growth and yield of vegetables, even al low substitution ratcs and independent of
nutrient supply (Ativeh et al., 2000, b, 2001).

The increased microbial populations resulling from earthworm activity in
vermicomposts influence plant growth indirectly, Soils treated with vermicomposts had a
sigmificantly greater microbial biomass (p=0.05} cermpared to soils that received inoreanic
fertilizer only. It has been shown that micro-organisms can produce materials that affect
plant growth such as substances acting as plant hormone analopues or prowth repulators
{ Frankenberper and Arshad, 1995, Brown, 1993),

There is a very substantial body of evidence demonstrating that [MiCCo-0rEanisms,
including bacteria, fungi, yeasts, actinomycctes and alpae, are capable of producing plant
growth regulators {PGRs) such as auxins, gibberelling, cytokinins, ethylene and abscisic
acid in appreciable quantities (Frankenberger and Arshad, 1953} According to Tamati el
al, {1983), large quantities of plant hormones such as gibherelling, auxins and eytekining
are produced during vermicomposting.

Muscalo et al. (1999) reported that humic matenals extracted from vermicomposts
produced auxin-like cell prowth and nitrate metzbolism of carrots (Dawcty carota),
Masciandaro et al. (1997) reported positive growth responses of plants to the addition of
hurnic material extracted from vermicompasts,

Effect of Vermicompost on Chiorophyli and Leal Area

The addition of vermicompost increased chlorophyll content significamly, Plants
in 5086 vermicompost had 14.8 mere chlarophyli than the conteal plams (Fig. 1) The leal
area of transplants was also significantly different: plants in vermicompost a1 23 and
100% had the highest and lowest leaf area respectively (Fig. 2).

Effect of ¥Yermicompest on Wet and Dry Weight

Substituting the medium with different concentrations of vermicompost improved
the growih of tomato seedlings. The wet shoot and root weight of transplants in 50 and
7585 yermicompost was more than the control. In [00% vermicompost. the measures
were abserved to decrease more than the control plants (Table 2).

The dry shoot and dry Toot weight of transplants were zlsp significantly different.
Those planis growing in vermicompost at 25 and 0% had the highest dry weight, while
those growing in 100% vermicompost had the lowest dry weight,

It is well established that changes in allocation patterns lareely determine the
ahility of plants to capture resources. Plants may change their allocation patlerns
response to the environment and especially to the availability ol sail putrients, The resulis
of some research indicate that vermicompost influences the rhizosphere micraflora
(Muscolo et al., 1999), beneficial micro-organisms (Atiyeh et al, 2000d) and plant
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arowth regulators {Tomati et al., 1958).

Effect of Vermicompost on Time of Germination and Transplanting

The germination time and time 1o trznsplant was longer in (3% vermicompost
than other soil mistures and the control (Figs. 3 and 3. The results of this study show that
vermicompost al the 23% level affected the emergence and growth of tomato secdlings
Seed germination and seedling emergence was faster compared to ather vermicompost
treatments, The time to transplanting indicated same results,

Studies on the effect of vermicompaost amendment to growth media for tomatoes
in greenhouses has shown maximum growth at vermicompost proporions of around 20%
(Atiyeh et al, 1999, 200{0a).

Effect of Vermicompost on N Content

The N content in the potting mixture increascd significantly with the increasing
quaniily of pig manure vermicompost mcorporated into the media (Fip. 5). Atiyeh el al.
(20013, b) indicated that combinations of pig manure vermicompost with liquid fertilizers
also increased the efficiency of nitrogen uptake by the plants,

CONCLUSION

In this experiment, we observed that seed germination, seedling emergence and
the time to transplanting for tomato scedlings were lowest and the LAR and shoot
diameter the highest in 25% vermicompest, Chlorophyll and N leaf content were highest
inn the 50 and 100% vermicompost respectively. The best treatment for application by
prowers will be 2590 vermicompost.
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Tables

Table 1. Means of vermicompost application on temate transplants.

Vermicompost | Plant height  Shoot diameter Total chlorophyll  Leat arex index

_{cmj) {mm | Spad) (ILARY
Control 11.81° a4, E}‘J’ AT PN
0% 2.41° 117 35.85° §9.31°
25% 12.73" 478 4157 14823
S0% 14,50 4,83 36707 119.33°
100% e oo AN 3.89° 33.68° 45.4°

*Tihose lems with (he same superserpt in cach ealums are not significantly different ot pe.0s.

Table 2. Mean of vermicompost application on tomata transplants.

_ ) ~_Control 0% 25% S0%  100%
Wetshool weight 6.4 937 [2.46" 1286 5067
Wet root weight 4. 145 479 719 5.59‘; 3,60
Dry shoot weight 0.69° 1.00F 1.59° 147 041"
Dry root weight g3y p43" Gl 082 0.

*Those items with 1he seme superscripl in each row are not simiticantly ¢ifferent al p0.03.

Figures

Total chlarmphyll

|
I
vermicoamposl

Fip. L. Effect of vermicompost on total chlorophyll (p=0.03).
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Fig. 2. Effect of vermicompost an Leal Area Index {p=0.01).
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Fig. 3, Effect of vermicompost an time of ge rmipation (p=001).
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tima of transplant

Fig. 4. Effect of vermicompost on time of (ransplant (=03},

H.Concantralion

vefmicampon

Fig. 5. Effcet of vermicompost on N concentration (p=0.01],



