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ABSTRACT

Tulip is one of the most important potted and cut flowers in the world. It is a monocothiledone plant, belongs to the
Liliaceae family. In this study, the effects of municipal solid waste compost (MSWC) in four levels (O, 10, 20 and
30%) and gibberellic acid in three levels (GAs) (0, 50 and 100 mgl™) on flowering time and quality of early
flowering tulips were evaluated. The research was done based on a completely randomized block design (RCBD)
with three replications. In this experiment, bulbs sprouting time, leaves number, flowers number, stem length, flower
diameter, flowering time, bulbs number, chlorophyll and carotenoid levels of the plant were measured. Results
showed that in most traits, MSWC 10% and peat were more suitable than the other treatments. MSWC 30% delayed
flowering time about 7 days. The most flowers and bulbs number were obtained in the plants treated with 100 mgl™
GA;. Treatments containing MSWC 10 and 20% provoked the highest amount of chlorophyll in leaves. Also, high
amount of MSWC caused soil salinity and decreasing the vegetative and reproductive growth in the plants.
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INTRODUCTION

Nakhaee et al., [11] had been examined the effecigrowth regulators on morphological traits of ayfies.
Gibberellic acid and benzyladenine treatments ahuwsesignificant increase in flowering stems lengphant
diameter, number of flowers and inflorescences ali as to accelerate flowering. Mommy and Payvd€i] [
examined the municipal solid waste compost to @plgeat in cucumber transplant production. Composin
amount greater than 5% is not recommended in cueurransplant production. MSWC is not much used on
bulbous plants.

Tulip (Tulipa spp.) belongs to Liliaceae family is a bulbous fmwTulip has the highest cultivation rate amorg th
bulbous flowers.

flowers. Approximately 21,078 acres are under eatton of tulip bulbs in the Netherlands. Indudtibaulbous
flowers are estimated over 1 billion dollars in therld that generally owned to tulips, lilies andrcissus
(Bushman, 2005). Now, Netherlands has the uniqs&ipo among the nations of the world in the prdducand
export of tulip bulbs and cut flowers. Iran hasraag potential for wild species of tulip that isneaered as an
excellent germplasm center of this plant [19]. Wuweld today, due to the development and indusfnietuction of

cut flowers and potted flowers as well as standarassplant production in vegetable, more recy@ad cheap
organic substrates are required. Compost is a husubstance that is emerged from organic materials
decomposition and biological oxidation by microorizms in the presence of moisture, temperaturecxrden.
MSWC is one of the organic medias, that is produecede by household wastes and it is a way to redioe
organic materials into environment cycle in verwloost [1, 4]. MSWC usage in suitable amountsseausoil
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fertility and prevents growth of weeds. Compost ecro- and micro nutrients that are required fangs and it
provides these materials to the plants graduallymtfs particles, folic acid and compounds contaimitgpgen,
obtained from compost have intense absorbent attimnattracts nutrients and provide them to plasslily [19].
Compost generally increases soil biological agtivaind helps to soil fertility. The use of compostreases
resistance of plants to diseases. It also increhsesus and soil organic matters and provides soitanins,
hormones and enzymes that are needed for plantmichl fertilizers can't supply these [19]. The ximaum
number of leaves iRetunia, an ornamental plant, was achieved in plantsdceatith vermicompost 20 and 40%
[2]. In cucumber, seedlings had better quality todpice transplants, just in peat and peat mixtuMSWC 5%
[10].

Gibberellins are terpenoids compounds composedsafréne units and contain 20 carbons. Today, 90% of
gibberellins have been identified.

This study aims to use waste compost as cheapzertinstead of chemical fertilizers to preverged growth and
usage of gibberellin can raise the quality of fimimg stem in tulip Tulipa spp.).

MATERIALS AND METHODS

This study was conducted in the plastic greenhatsige Faculty of Agriculture, Azad University, Rag 2011. In
this experiment, the hybrid tulip bulbs type of na#like cv.Bright parrot were used. MSWC treatments were at 4
levels (0, 10, 20 and 30 %) and gibberellin treattn€GA3) were at 3 levels (0, 50 and 100 mg.l)e Bhlbs for 14
hours were treated in solution with concentratiofigjibberellic acid. Then, it was planted in plastiots in a
mixture of peat soil containing MSWC 0, 10, 20 &@%. In each pot, one bulb was planted. This shalybeen
carried out based on a factorial completely randechidesign with 3 replications in each replicatéhwi pots.
Morphological traits such as bulbs sprouting tineaves number, flowers number, stem length, flodiameter,
flowering times, the number of bulbs, chlorophyfidacarotenoid levels were measured. The amounttrafgen,
potassium and phosphorus were measured by spectoopbter, Kjeldahl flamephotometer and spectrometry
respectively. And also pH and Ec were measured|€Lab

Table 1 - Chemical properties of culture substratesised in the experiments

Substiate Chemical properties %N | P (ppm)| K (ppm)| EC(ms/m pH
100% peat 4.9 50 260 4.3 7.07
Waste composted 10% + peat 90% 6.3 9( 460 5.4 7.5
Waste composted 10% + peat 90% 7 14D 680 6.1 7.55
Waste composted 10% + peat 90%7.6 190 880 8.7 7.54

Statistical analysis
Data Analysis was performed using SPSS softwaremedn comparison was done according to Turkey Test.
The graphs were plotted using Excel software.

RESULTS AND DISCUSSION

In this review, MSWC and GAtreatments were effective on the measured parasa€fbey were statistically
significant (Table 2).

Bulbs sprouting time

In variance analysis, treatments were not sigaificon germination. But the observation showed thimimum
time of germination, was obtained in peat moss @Ad (100 mg.l) (25.08). The longest bulb sproutingdii
obtained on the bed of peat moss containing MSW% 87.25 days). Substrates containing high péagenof
MSWC delayed Tulip germination. It seems that itweced due to higher EC and pH of compost treatment
Hassanpour Asil et al., [7] reported that the sgirgermination in Iris was observed in £6900 mg.l (13.07) that
is significantly differente with control treatmefit5.44 days). Seed and vegetative materials suchrass, tubers,
bulbs and rhizomes, even under good conditionsef@enment, do not germinate immediately after buaturing.
Gibberellin can be applied as complement of colilopls as well as a factor to short-term greenhgasd8, 9, 10].
Ribeiro and Santos [13] reported that media withhhélectrical conductivity reduced water retentamd had
negative effects on the adsorption process. Highhiggtion has been observed in lower EC and pHhHEG will
prevent the development of transplant [8].
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Table 2- variance Analysis of tulip morphological ad physiological characteristics

Mean square

Sv(;l#ir;:t(ieosnof sgrlgStsing Length Nug;ber Floyvering Number of Elower Nurcr;fber carotonoid Cholorophill | Cholorophill total _
) of stem time flower diameter a b Cholorophill
time leaves bulbs

Replicaion 55.046° 3.53" 0.340" 25.36™ 0.024™ 37.250™ | 0.261™ 0.575™ 0.052" 2.086™ 0.099™

Compost 42.060° | 811.80°* | 13.84* | 75.48* 0.293 83.098 | 0.879* 0.75™ 70T 18.18'* 30.09

Gibberellin 14.87¢ 8.69™ 474" 04.29™ 0.459 25.719" | 2.67* 0.86™ 1.52™ 3.60™ 9.91™

compost | 35106 | 7.90" | 154™ | 06.36™ | 0174 | 33.864™ | 01607 | 154™ 193¢ 11.34* 16.69

x_Gibberelli

Error 30.82 2.79 1.56 13.08 0.095 23.629 0.178 0.72 0.51 1.22 5.21

Total - - - - - - - - - - -

Coefficient

of variation 19.40 36.06 34.68 05.84 21.46 13.98 17.40 58.01 52.73 78.30 66.84

(%)

* Jgnificant in 5% , **dgnificant in 1% , ns: non significant
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Stem length
The results of data comparison indicated that cbtteatment (peat soil) had the maximum stem ki(86.05 cm)
and MSWC 30% showed the lowest length (13.22 crigufel).
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Figure 1 - Effect of different levels of municipalsolid waste compost on tulip stem length

The results showed that by adding MSWC into the ped some nutrients in soil and increasing EGndength is
decreased and there were more dwarf plants. Thaduitd be desirable for planting outdoors. Topuddlt] stated
that stem length in poinsettia plants treated WI®WC 25% was increased. Tezertezakia et al., [&8¢tstudied
usage of fertigation and MSWC for greenhouse pepplerids. External application of gibberellin cammgde some
chiling requirements of tulip bulbs. Gibberellinlhstimulate development of female plants and pozdauxin.
This lead to rise internodes. Stimulatory effedtgibberellin on tulip stems growth and floweringtulip bulbs in
lack of roots with no cold period has been prown [Maximum stem length in common tuberose floWi34.65
cm) was obtained in GA100 mg.l). Most of these results were inconsisteittt the results of this study. It seems
that MSWC less than 10% is suitable to improvegtoavth of tulip.

Number of leaves

Simple effects of gibberellin and interaction effeof compost and hormone x on the number of felpes were
not significance at the 1%, but the simple effdananicipal solid waste compost on leaves numbes significant
(Table 2). Control and compost 10% (5.80 and 54&&) compost 30% (3/1) had the maximum and the lbwes
number of leaves, respectively (figure2).

H 10 5.8 5.66 473 311
2% 0 -
0% 10% 20% 30%

Figure2 - The effect of different levels of municipl solid waste on tulip leaves number

Compost reduces internode distances and produce leaves that cause compaction and dense andyleaut
dracaena plant. This is due to the high electgoaductivity.

MSWC contains phosphorus and nitrogen that willagrde vegetative growth and increase the numbesaves
(Table 1). But compost containing high PH possibauses inactivation in compounds in plant or reduce
absorption of other nutrients (Table 1). And ontynpost 10% had the highest number of leaves. Laavedber is
reduced by increasing in compost concentrationithdtie to salt stress. In poinsettia, treatmetit MISWC 25%
had the highest number of leaves [17]. PadashtGdradlami [12] reported same results with bark 80%d MSWC
20%.

Flowering time

Comparison results indicated that treatment 30%aficipal solid waste compost with the averag&3iB7 days
and control treatment with the average of 66/3Gde@d maximum and minimum bulb planting to flowgrtime
(Figure3). In the results of this study, there wassignificant effect of gibberellins on floweritigne in tulip and
high percentages of municipal solid waste compdsthvdelayed flowering time in tulips. Control tteeent had
the least time to flowering.

Cold treatment within GA on bulbs, accelerate flowering and stimulatemdength, it helps to prevent bud blast
[15, 16]. However, the effect of gibberellic acitepends on bulb cold treatment. Siynortar et &b] [stated that
the earliest flowering was observed at gibberalticd 100 ppm. Sah et al., [16] reported that intttigs, flowering
was accelerated by GA4 +7. Changes in gibberetlnrels play the main role in transition from vegetaitage to
reproductive stage. Shorten the duration from pignto flowering has a direct relationship with lgévellic acid
treatment. The bulbs were treated with gibbereltic, had the same flowering time [4, 5, 7, 9].
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Figure 3 - Effect of different levels of municipalsolid waste compost on the time of flowering tulips

Number of flowers
The results of data comparison on number of flowertilips showed that MSWC 10% in peat soil (3/94d
gibberellin 100 mg.l (2) had the highest numbefi@mfers (Figure 4 and 5).
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Figure4- Effect of different levels of municipal std waste compost on the number of flowers per plartulip
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Figure5-Effect of different levels of the hormone tpberellin on the number of flowers per plant tulip

In this study, gibberellin due to the cell divisjdvas increased the number of flowers. Also, dumetter nutrition of
tulips in a bed of peat soil contains municipalidelaste compost 10%, more flowers were producedkhisei et
al., [11] reported that gibberellic acid and beadgnine treatments significantly increased the rermbflowers.

Flower diameter

The results from compared data showed that MSWGeazhmore flower diameter. Compost 20% (36/99 mag w
the lowest one. In this study, flower diameter waseased with the application of municipal solidste compost
10% and control treatment. Gibberellin had no eftecflower diameter.
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Figure 6 - Effect of different levels of municipalsolid waste compost on the diameter of tulip

Number of Bulbs
The results of data comparison indicated that rabbtlb numbers obtained in MSWC 10% , peat sail &Ws 50
and 100 mg.l (Figures7 and 8).
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Figure 7- Effect of different levels of municipal slid waste compost on the number of tulip bulbs
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Figure 8 - Effect of different levels of the hormoe gibberellin on the number of tulip bulbs

Another quantitative factor that is important i ttultivation of bulbous plants, especially tulif@@some varieties)
is the number of daughter bulbs produced. Thudpfadhat stimulate bulb formation and increaseig very
important. In most horticulture crops especiallpamental plants, plant growth regulators are ubkanber of
narcissus bulbs increased, after spraying cytouijn Khalighi et al., [9] reported that nutriesblution contains
NPK (4.6, 4.05 and 6 mg) and 500 ppm hormonal tneats of kinetin in sandy loam texture had the tgsa
impact on largeness, yield and number of tulip buBrowth hormones such as gibberellin and cytokisj due to
the nature of cell division, increase the numbebulbs. It seems that macro and micro nutrientseaxeymes and
growth hormones found in compost has been incredmedumber of tulip bulbs.

Carotenoids Pigments

The results of data analysis indicated that sineffiects of municipal solid waste compost and gibli@ and also
interactions effects of them were not significantoarotenoid levels in tulip petals at 1% (TableEt)Negro et al.,
[3] reported that treatment of gibberellic acid (B@.]) in combination with D5 100 ppm, increased petal
carotenoids significantly compared to control, Iutour results there are no significant effect ompost and
gibberellin on petal carotenoids.

Chlorophyll pigments

The results of data analysis indicated that simgffects of gibberellin and interaction effects afmpost x
gibberellin on the concentration of chlorophyll asanot significant at the 1% , but the simple gftddSWC and
its interaction was significant at the 1% (Table Phe results of data comparison indicated thatioipal solid
waste compost 20% (3.12mg/ml) and 20% municipadtes compost 20% x gibberellin 50 ppm(4.46microy ml
had the highest chlorophyll a (Fig. 9 and 10). Sanpeffect of gibberellin on the
amount of chlorophyll b was not significant, bue tsimple effect of compost and interaction effegishem was
significant at the 1% (Table 2). The results ofadeomparison indicated that treatment of MSWC 1(%024
mg.ml) and the treatment of compost 10% and giblier@ mg.l (7.14 mg.l) showed the maximum amouots
chlorophyll b (Fig. 11 and 12). Simple effect oblgerellin on the total chlorophyll content was smnificant, but
the simple effect of MSWC and MSWC x G#ere significant at the 5% (Table 2). The resaftthe comparison
indicated that MSWC 10 and 20% (5/82 and 6/35) esmipost 20% x GA50 mg.| (9/89) had the highest total
chlorophyll content (Figure 13 and 14).
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Figure 9 - The effect of different levels of munigal solid waste compost on the chlorophyll a contéwf tulip leaves
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Figurel0- Interaction effect between compost x gil#rellin on the chlorophyll a content of tulip leaves
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Figurell- Interaction effect of compost x gibbereih on chlorophyll b in tulips leaves
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Figurel2-The effect of different levels of municipbsolid waste compost on chlorophyll b in tulip leaes

582 635 401
1(5) ‘ 2.34 - -
0 oI . a ] . a ] ah- |

total
chlorophyll

0% 10% 20% 30%

municipal solid waste compost...

Figure13-the effect of different levels of municipbsolid waste compost on total chlorophyll in tulipleaves
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Figurel4- Interaction effect between composxgibbelien on Total cholorophyll content of tulip leaveS

In Amaryllis, media containing sand + compostealvés have the highest significant effects on Iéddrophyll

content. El Negro et al., [3] reported that treattseof gibberellic acid 50 mg.l in combination withO5 100 mg.|
increased chlorophyll content of leaves signifibaromparing with control. Nitrogen as a part oflabphyll

molecule in plants, enzymes and protein structigagry important. So each chlorophyll molecule tegms four
atoms of nitrogen. Nitrogen is involved in chlorgplstructure. Chlorophyll play important role imgtosynthesis
of green and organic plants. Positive results tefirmm Ghaem Maghami [5], Samiei et al [14] anciad [2].

CONCLUSION

In this study, the effect of municipal solid wastempost and gibberellin levels were assessed oquéléy of tulip
plants. For most traits, MSWC 10% leaded to gasits. MSWC 30% delayed flowering time about ysdarhe
most flowers and bulbs number were obtained in; G#0 mg.l. MSWC 10 and 20% in combination with paats
had the highest leaves chlorophyll content. It se#mt soil salinity caused by high percentageswificipal solid
waste compost that is a limiting factor for tulippgth. It is due to the high electrical conductvind PH of
MSWC. Municipal solid waste compost increased whtdding capacity to prevent the growth of weedd as a
natural and cheap fertilizer can be as an alteradtir chemical fertilizers.
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