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Table 1. Characterics of the cultivation medium
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Fig 1. The method of cultivation and establishment of Zinnia plantlets in pots containing vermicopost (A) and
flowering (B) before phosphorus treatments
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Fig 3. Chlorophyl content (a) and root length (b)
of Zinnia treated with different concentrations of
phosphorus and vermicompost
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Fig 2. Height of the flowering stem (a), width of
the leaf (b) of Zinnia treated with different
concentrations of phosphorus and vermicompost
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Fig 4. Total plant fresh weigth (a) and root dry

weight (b) in Zinnia treated with different
concentrations of phosphorus and vermicompost
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production in Zinnia treated with different
concentrations of phosphorus and vermicompost

by OLAS (guls e ST olesa SCoa Lol ol s sae
e 45 5 Ol 5l S G geS ens Sl e
0/0Y Q‘J.:,a LU W ) Yo Cf.wj—“ws S RST) gfj.: lea

Aol VAT L dals jles 53 b op S 5 e Sl

Yo- ¥ :(V)E ((O¥AA) 25 0balS 5 5 ede 4

0.3

.

5 025

g 0.2

2 015

%\

K 0.1

005
0

b

Q«J% JAJ}MJ:)JLJJUL

Slesi b ou alsn plil 0) Kix 5 @) 5 055 -0 K&
St 905 (29 Foomy )3 fod
Fig 5. fresh weigth (a) and dry weight (b) plant in
Zinnia treated with different concentrations of
phosphorus and vermicompost

BRI e 2 o lad J; Bl Jjjo )‘.,LEA u'ij:“‘:"""
&)JLSJ[? Lv)\.u.au;\ .\.wg}aolrﬂwt.wv*/o
Olgen 4 p S S 5 p S o) Jad 5 dopa Ve ey
Sle o 2aS s OLLS (gl e sl 2e il YVAR
RSk 0 i b G paS ey O e 53
Sl b8 ol oty e Sl V£/0 Slde 4 0 S kS
L;I&AQJU'JM)D\' Q«AM&)}&)&M)MQ
eSS J:.w.: DL J§ Jb_; JIS\./\} (a—\/ JS,.J) k:M:l\.,\.» 6)‘5

“""

A3 5 gl e


http://flowerjournal.ir/article-1-147-fa.html
http://dx.doi.org/10.29252/flowerjournal.4.1.13
https://dor.isc.ac/dor/20.1001.1.26765993.1398.4.1.2.6
https://flowerjournal.ir/article-1-147-en.html

[ DOV RRISDdreRvdtoveegaurpglir at 0:13 +03BB QihWeeNReHROREFRIMEET 0020FR11 ]

[ DOI: 10.29252/flowerjournal .4.1.13 ]

6
a

4 s o
.
K
2t e
.;{53
Ry

1

0

0,0 3

b

(S 5hS g8 o) s ke

29 Fot 3 (@) o jlass 6 o Sl Sy Jgb A S

Fig 8. Leaf length in Zinnia treated with different
concentrations of phosphorus (a) and vermicompost

(b)

btz 5 S350 Dlio anlis b el ol o
3550 S el Olsee o jnin 45 s S sl Ll IS
3 S spnS o0s SYU sk ol bl 3
WIS B Ogmmen Slio ke i el G 4 ild
&.&}}fg_})j L LP)JKS)LLEA wJ&A)Jf&u sl
JQUSM&@[}L&)L@;O{‘)J‘;{QMU&U)
M)wwy)jbﬁjgﬁw‘tj@fd(om
Uil BEl Jlase 340 JAJK)J;{)) CJL‘L& S e C,&L:
C,..iSM)) cM,,QS P58 )\ oslaal .ol ol oL;
Sl e s oatil B glie ole el s
6}...;) <340 &iu)).::ﬁ JJQA.G B .,Li:) LSLAQA;-LJ:
ijﬁcjbjbwj?é@)};ﬂwetﬁj\nm‘
el ol (g2l IS S5 g 50 Dlis 2 s s
JJJJOMJJW&\J&‘WJA@M&))DJJJS

Yo- ¥ :(V)E ((O¥AA) 25 0balS 5 5 ede 4

RS ) les pimmes @A S2) S Lol
e e Bl ONA L S 5 Jsb o mi 50 SHAS
YNE Olme o dsls Sl s 58 S5 Jub op meS el

(oA JS5) A salie 2o S

35

2 30 be B

3

= 7

.31)

3
QD F R DR
OO

a G gsaS s o3 5 i ke

€ e

N v 3o} N v 3] N v >
FEEE S
b QM}:&SJ‘J}MJ})‘M)‘M
A6 s Hal (0) 8 ki 5 @)esas | Ble Jgb -V IS
G 0S99 fod 33 fod Hlad
Fig 7. Flowering stem length (a) and Flower

diameter (b) in Zinnia treated with different
concentrations of phosphorus and vermicompost

a

(e SL)S U b
o [l N w NN (63} (o))

s

o S s e e


http://flowerjournal.ir/article-1-147-fa.html
http://dx.doi.org/10.29252/flowerjournal.4.1.13
https://dor.isc.ac/dor/20.1001.1.26765993.1398.4.1.2.6
https://flowerjournal.ir/article-1-147-en.html

[ DOV RRISDdreRvdtoveegaurpglir at 0:13 +03BB QihWeeNReHROREFRIMEET 0020FR11 ]

[ DOI: 10.29252/flowerjournal .4.1.13 ]

g bae O 28 opl p oedle ol s oS
(pl el ol (550 5l eslial (eSS L s
3 ol sl G 00 e S A
O Syl A, LeSa s ol el bl
OLalS opl by 6,108 o 31 (gdae g0 O35 e 2 53
S angr hed 03551 s 4l il Sla ) aal
5 ool alyy Jsb ol mhe GLIBH des sl S
3 O Kol anwg 1 Al a4 ady; S
o osea (YA 0L 5 0350 (YOIVOLISn
5 s Slhe p ald e sk 5 ay ST
53 G (65U ossls oS Lils 5 esee s Shes
&lsgme O] OUT sl ol silesT Ol ailais
5SS 035 oS slind i dgb oS sl 5o 5
Aald Sl s by ple 4 Cod o8 Sl sl
roble e 5 S A4S SOl s S sdalie
Jﬁjw)sdﬂjgmhguﬁgéw\ujp
Sl U wd) Ol s Cdday LSa jiud 35S ol
Ll 5o Ol CodS 5 &l 5 o JS25 (555 &S
Gls TS 5SS LlF e A Al S Sl

S5 @l S5 b
gle clle 5l eslimad oSl OF 5l S b g lS
oIl pemes 5 Wm0 JS Sl il il
LS OFAY oz 5 LSs) ol e OLLS 3 5 Shes
(Yoro) 0L 5 Sk shls Slsan ol o]
LS ol 5o IS slaws i3l jaud a5 Wisls OLES
P Soke G LA g Lol s Slash o)l
b S wmt Ulp e (S W5 el oS L8l5 ol
Sl ol 85 Rl e s ol L1 S
355 18 s b s 0¥ 0L 5 elex)
Ol T celyy oy glewd il s wlivd s
ol o 4 e i Dle 3 1y IS Gk kB xis
Ll Cows w,_.',jﬂ olaws Ja r;)l,s Yoo

Y

Yo- ¥ :(V)E ((O¥AA) 25 0balS 5 5 ede 4

G5 o (Vo0 0 JEIL 5 LK) 5)ls Jasmecans s
soos 3 eslizud S 5 OF 51 Sl (\YAY) oLKes
el ansly i el a8 s See Al s G geS
Cod b RlBl L S ens s e 0L b )
Sl Wy 5 2l ole ol ol 6
Eo halsdl sl azsls oy OLLS o zie B LS
S 5 (S par S Sis U5s 5 S e sde)s
LY+ 5SS oot oS (st gla el
oeass Loas (Scott 1988) cwl sdi il ez~
Sl Gl s ol

23 oS I CepeS s Ol el raes
Gl ol ol S it O35 4ls oo il 3l g U S
Ol sy S (eames (Bachman & Davis 2000)
L S5 CengeS oy Aoys Yo B Ve 03550 &S sl
ols (S e S samalS 035 Bl crse o
.(Atiyeh et al. 2004) ..

G b oS LsS 5L (1444) oLes 5 Jus
Glsame s gba Ols sl 6l 5 S 55 Shas (o gaS
@ibslsl 5 T slge s s 4 8 il
oS Gl il LB S8 4 Gl ole 2k
oS w3, (say Al Gob a4 CgeS ey LSl e
b S sla Sy i 4 OF 51 i )08 e it
3 SN Pl s 2SS s ol
3t Yl s s 5 ol bge S Sl
A bl Sl sl s 4 as, S
Loolyan 5B Son 4 8 Wik (el 5 ST L
Loy cledsbe o 58 5 Sl bsse CnseS o5
53,00 Kpd o 5 a5l e plie Sl 55 a8 350
(V48A sk

e oS WS gl ol sdie olse Olpsa il
Snsge olS Cllas CudS 5 M5 b ol 5 250
N L

s

o TS g el


http://flowerjournal.ir/article-1-147-fa.html
http://dx.doi.org/10.29252/flowerjournal.4.1.13
https://dor.isc.ac/dor/20.1001.1.26765993.1398.4.1.2.6
https://flowerjournal.ir/article-1-147-en.html

[ Downloaded from flowerjournal.ir on 2026-07-11 ]

[ DOR: 20.1001.1.26765993.1398.4.1.2.6 ]

[ DOI: 10.29252/flowerjournal .4.1.13 ]

W-Yo :(V)E (WA s olalE 5 I

@l:.a

Abdel-Sabour, M.F., Abo El-Seoud, M.A., Rizk, M. (1999). Physiological and chemicalresponse of sunflower to
previous organic waste composts application to sandy soils. Egyptian Journal of Soil Science, 3(9), 407-420.

Abou El-yazeid, A., Abou-Aly, H.E., Mady, M., Moussa, S.A.M. (2007). Enhancing growth productivity dissolving
microorganism (Bio-phosphor) combined with boron foliar. Agricultural and Biological Sciences, 3(4),274—
286.

Ahmad, H., Sajjid, M., Hayat, S., Ullah, R., Ali, M., Jamal, A., Rahman, A., Aman, Z., Ali, J. (2017). Growth, Yield
and Fruit Quality of Strawberry (Frageria ananasa Dutch) under Different Phosphorus Levels. Research in
Agriculture, 2(2), 19.

Ahmad, S.R., Ashraf, M.Y., Ashraf, M., Waraich, E.A. (2009). Sunflower (Helianthus annuusL.) response to
drought stress at germination and seedling growth stages. Pakistan Journal of Botany, 41(2), 647-654.

Atiyeh, R M., Arancon, N., Edwards, C.A., Metzger, J.D. ( 2004). Influence of earth worm processed pig manure on
the growth and yields of greenhouse peppers. Bioresource Technology, 9(3), 139-144.

Azizi, M., Rezvani, F., Hasanzadeh Khayat, M., Lakzian, A., Nemati, H. (2008). The effect of different levels of
vermicompost and irrigation on morphological characteristics and essential oil of German chamomile
(Matricaria recutita) cultivar Goral. Iranian Journal of Medical and Aromatic Plants, 2(4), 82-93. (In Persian).

Bachman, G.R., Davis, W.E. (2000). Growth of Magnolia virginiana liners in vermicompost - amended media.
Pedo Biologia, 4(3), 579-590.

Bachman, C.R., Metzger, J.D. (2008). Growth of bedding plants in commercial potting substrate amended with
vermicompost. Bioresource Technology, 9(9), 3155-3161.

Bayverdi, M., Siadat, H. (2006). Agriculture, Fertilizers and the Environment (Translate). Nezhat Publishing
Institute. Yara International Company, 305 P. (In Persian).

Darzi, M., Ghalavand, T.A., Rejali, F. (2008). Effect of mycorrhiza, Vermicompost and biological phosphate
fertilizer on flowering, yield and symbiotic root, fennel medicinal plant. Journal of Crop Science. 10 (1), 109-
88.

Edwards, C.A., Burrows, 1. (1988). The Potential of Earthworm Composts as Plant Growth Media. In: Earthworms
in Waste and Environmental Management, SPB Academic Publ. Co, The Hague, The Netherlands. 211-219
PP.

Gajalakshmi, S., Abbasi, S.A. (2002). Effect of the application of water hyacinth compost/vermicompost on growth
and flowering of Crossandera undolaefolia and on several vegetables. Bioresource Technology, 8(5), 197-199.

Amjazi, H., Hamidpour, M. (2012). Effects of phosphorus, vermicompost and natural zeolite on quantitative and
qualitative characteristics of Zinnia elegans. Journal of Greenhouse Culture Science and Technology, 10(3), 79
— 87. (In Persian).

Hamidpour, M., Fathi, S., Roosta, H.R. (2013). Effects of zeolite and vermicompost on growth characteristics and
concentration of some nutrients in Petunia hybrida. Journal of Greenhouse Culture Science and Technology,
4(13), 95-103. (In Persian).

Hashemabadi, D., Zarchini, M. (2000). Yield and quality management of rose (Rosa hybrid cv. Poison) with plant
growth regulators. Journal of Plant Omics, 3(6), 167-17.

Jafari, S.R., Nikkhah, M., Zarei, Gh.R., Zarezadeh, A. (2015). Effect of phosphate and nitrogen fertilizer levels on
the leaves and branches fresh and dry matter and essential oil Brazmbl (Perovskia abrotanoides L). Journal of
Plant Ecophysiology, 7(22), 179-189. (In Persian).

Khalvati, M.A., Mozafar, A., Schmidhalter, U. (2005). Quantification of water uptake by arbuscular mycorrhizal
hyphae and its significance for leaf growth, water relations, and gas exchange of barleysubjected to drought
stress. Plant Biology.1(7), 706-712.

Khandan-Mirkohi, M., Kazemi, F., Babalar, M., Naderi, R. (2015). Effect of limited application of phosphorus on
height and performance quality of geranium. Journal of Soil and Plant Interactions, 5 (20), 63-69. (In Persian).

Mahboub Khomami, A., Hashemabadi, D., Barari Tajany, A., Fallah, A. (2017). A comparison of the effects of

Wit el g S5


http://dx.doi.org/10.29252/flowerjournal.4.1.13
https://dor.isc.ac/dor/20.1001.1.26765993.1398.4.1.2.6
https://flowerjournal.ir/article-1-147-en.html

[ Downloaded from flowerjournal.ir on 2026-07-11 ]

[ DOR: 20.1001.1.26765993.1398.4.1.2.6 ]

[ DOI: 10.29252/flowerjournal .4.1.13 ]

W-Yo (V)8 (VA s oalE 5 €

chemical and biological phosphorus fertilizer on phosphorus uptake and yield of Ornamental calendula
(Calendula officinalis). Applied Soil Reseach, 5(1), 79-91. (In Persian).

Mahboub Khomami, A., Moharam Mammdov, G. (2016). Feasibility of growth and nutrition of Dieffenbachia
amoena '"Tropic Snow' in pot growth-medium amended with sugarcane bagasse vermicompost. Journal of Soil
and Plant Interactions, 6 (24), 23-29. (In Persian).

Moazzen, Sh., Daneshian, J., Valadabadi, S.A., Baghdadi, H. (2007). Study of plant population and phosphate
fertilization on some agronomic characters and seed and fruit yield of pumpkin (Cucurbita pepo L.). Iranian
Journal of Medicina and Aromatic Plants, 22(4), 397-409.

Moradi, M., Mdani, H., Pilevari Khomami, R. (2010). The application of biological phosphorus andphosphorus
chemical characteristics compared with a sunflower in Arak. Proceedings of the Eleventh Congress of Crop
Science, 2262 - 2265, pp.

Najafi, N., Mardomi, S. (2012). The effects of waterlogging, sewage sludge and manure onthe growth characteristics
of sunflower in a sandy loam soil. Journal of Water and Soil Science, 25(6), 1264-1276. (In Persian).

Nemati, N., Pazoki, A., Naderi, Gh., Taherabadi, S. (2016). The study of biological manure effect on decreasing
demand chemical fertilizer in Hyssopus officinalis L. Journal of New Finding in Agricultural, 9(2), 138-147.
(In Persian).

Pooruosef, M., Mazaheri, D., Chaichi, M.R., Rahimi, A., Tavakoli, A. (2010). Effects of soil fertility treatments on
some morphological characteristics Agro morphologic and psyllium mucilage. Journal of Crop Production,
2(1), 21-25. (In Persian).

Rasouli, P. (2017). Investigation of the effect of vermicomposts from organic waste on the growth characteristics of
chrysanthemums. The First National Conference on Crop and Garden Production, Gonbad-e-Kavous
University. (In Persian).

Razaq, M., Zhang, P., Shen, H.L. (2017). Influence of nitrogen and phosphorous on the growth and root morphology
of Acer mono. PloS one, 12(2):171-321.

Rezace Moadab, A., Nabavi Kalat, S.M., Sadrabadi Haghaghi, R. (2013). Effects of biological fertilizer and
vermicompost on vegetative yield and essential oil of basil (Ocimum basilicum L.) under Mashhad climatic
conditions. Journal of Agroecology, 5(4), 350-362. (In Persian).

Rouhi, V., Shiran, B., Mohamadkhani, A. (2014). Effects of Calcium Chloride, Gibberellin and Benzyladenine on
Qualitative and Quantitative Characteristics and Flower Longevity of Zinnia (Zinnia elegans J.). Journal of
Horticultural Science, 27(4), 244-252. (In Persian).

Samartzidis, C., Awada, T., Maloupa, E., Radoglou, K., Constantinidou, H.I.A. (2005). Rose productivity and
physiological responses to different substrates for soil-less culture. Scientia Horticulturae, 106,203-212

Scott, M.A. (1988). The Use of Worm -Digested Animal Wastes as A Supplement to Peat in Leas Composts for
Hardy Nursery Stocks. In: Edwards, C.A., and Neuhayser, E. (eds.) Earthworm in Waste and Enviromental
Management. SPB Academic Press, Netherlands. 221-229.

Vakili Shahrbabaki, S.M.A., Nasr, N. (2016). Effects of phosphorus and zinc on yield and yield components of
Plantago ovata Forsk. Iranian Journal of Medical and Aromatic Plants, 3(5), 891-902. (In Persian).

it olelef g 5


http://dx.doi.org/10.29252/flowerjournal.4.1.13
https://dor.isc.ac/dor/20.1001.1.26765993.1398.4.1.2.6
https://flowerjournal.ir/article-1-147-en.html

[ Downloaded from flowerjournal.ir on 2026-07-11 ]

[ DOR: 20.1001.1.26765993.1398.4.1.2.6 ]

[ DOI: 10.29252/flowerjournal .4.1.13 ]

Flower and Ornamental Plants (2019), 4(1): 13-25 Flowrer and Gmsmentsl Plana

Article type: Research article

Studying the effect of phosphorus on flowering and vegetative traits of zinnia
(Zinnia sp.) in vermicompost medium

Fatemeh Rahmani *, Amirali Mohammadi, Hossein Moradi
Department of Horticultural Science, Faculty of Agriculture & Natural Resources, Sari University, Sari, Iran

= fatemehrahmani60@gmail.com

Abstract

Zinnia flowers have long flowering period and used as ornamental pot plants and cut flowers and also
outdoor in landscape. In a greenhouse, the effects of phosphorus spray, and adding vermicompost to the
medium on the characteristics of vegetative and flowering traits in zinnia were studied. Treatments
consisted of phosphorus at three levels (0, 0.5 and 1 mg kg') and vermicompost at three levels (0, 10 and
20% vol). The experiment was factorial based on a completely randomized design with three replications.
Plants grown in greenhouse conditions for two months. The plants were then cut off from the crown and
the leaves and stems were separated. Some of the traits measured included dry weight of the plant,
chlorophyll content, vegetation index, root length, flowering stalk, and flower diameter. The results
showed that the use of phosphorus and vermicompost at higher percentages had a significant effect on the
measured traits compared to control. The highest diameter of flower was 5.5 cm and the maximum length
of flowering stem was 32.5 c¢m in treatment of 1 mg kg' phosphorus and 20% vermicompost.
Furthermore, chlorophyll a and b (SPad), fresh and dry weights, and vegetation index were observed at
levels of vermicompost of 20% and phosphorus of 0.5 and 1 mg kg'. The results showed that adding
vermicompost to the medium with foliar application of phosphorus improves vegetative and reproductive
traits of zinnia flowers.

Keywords: Culture Medium, Flower Diameter, Yield, Chlorophyll, Greenhouse.
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