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Table 1. Mean of monthly temperature and rainfall at experimental site (2015- 2017)
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2015 - yvay
July sls e 26.7 12.6 2.6
Aug By 26.7 12.4 29.5
Sep s 23.5 8.8 22.5
Oct oLt 8.2 7.8 82.7
Nov 53T 12 1.4 13.4
Dec ©> 3.8 -6 32.0
Jan o 6.8 -34 26.5
Feb el 9.3 -1.4 18.9
2016 - yva0
Mar RVESYYE 12 4 30.0
Apr s 16 3 54.0
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Table 2. Physical and chemical properties of soil at experimantal site
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Fig. 1. Effect of biological fertilizers on flower length of saffron (B: Bacilus subtilis, A: Azotobacter and P: Pseudomonas)
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Fig. 2. Effect of biological fertilizers on stigma length of saffron (B: Bacilus subtilis, A: Azotobacter and P: Pseudomonas)
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Fig. 5. Picrocrocin content of stigma of saffron in interaction effects of biological (B: Bacilus subtilis,

A: Azotobacter and P: Pseudomonas) and chemical fertilizers (N.P.K)
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Fig. 7. Crocin content of stigma of saffron in interaction effects of biological (B. Bacilus subtilis, A: Azotobacter

and P: Pseudomonas) and chemical fertilizers (N.P.K)

L L OT 155 e b olgia s sloa S
do g Hldde dpy3 00 STTas) ol 35S S
Ao n Vit O e 4y L (6 g ae (it ol
o=l b bt L phend 6055 5L
Sl s Gl S ou s L_swi»b- 349
SIS i Jidus 5 il g oo gland glas S

AL Jaomacn § sla ST 51 K 5 Il

S5l Rl

5T 2T 5 Ol du o 5l abew st
GoLSar (g SadsS g 3 oS Slulis )5 oS
oK) I toean ol 1y S JLaS sl
o Joo )l Ol g b mlia 5 (65,5L8 Sl
b olSer Colg & oK proe Ol )8 o5
5 S IS sy rags o ol gl o

REBLEAE S Sl

¥

Rl ey Sl a1 ol 5L 35 50 (slags 5T
iyt el A Al 5 6 e sa il
.(Mohammadpoor et al., 2015)

S 5 domas

S 5O e 45 5ls 0L i ol s

oS iS55, Shee  glacd 5 (Fe sla3sS
SR 33 by (gl e g Cte ST O e
il y ST oSt o3le 5 Shas dile Slio &
A3 Ve g0 s (U3 5 s S Ol
Al e ST L G2l 5o glad 635 5L
2Ll (il Slaw cpl Gl Bl gyls s
Glas S S 5 Jaomac ) Sla>Me o5 S L
Sl glask (6355 5L do,3 00 el b
:)_{leif\b.l_:j}]u_@}" ,033\&.@)@#4{
O s el Aol 53 Ol e 5SS 5 eSS 03l


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.1.2.5
http://agrobreedjournal.ir/article-1-857-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1397.20.1.2.5 ]

WAV Sl o) oyled Lr:.m«:.: RIS Q“Q'_ﬁ' g|)) r}k— 4\1;;&“

References ool 890 &b
Alipoor Miandehi, Z., S. Mahmoudi, M. A. Behdani and M. H. Sayyari. 2014. Effect of manure, bio-and chemical
fertilizers and corm size on saffron (Crocus sativus L.) yield and yield components. J. Saffron Res. 1(2): 73-84.
Armak, A., H. Farzi and M. Alipanah. 2018. Impact of use of different sources of humic, bio and nano fertilizers

and nitrogen levels on saffron (Crocus sativus L.) flower yield. Saffron Agron. Technol. 5(4): 329-344.

Chaji, N., R. Khorassani, A. R. Astaraei and A. Lakzian. 2013. Effect of phosphorous and nitrogen on
vegetative growth and production of daughter corms of saffron. J. Saffron Res. 1 (1): 1-12. (In Persian with
English abstract).

Fageria, N. K., A. Moreira and A. B. Dos Santos. 2013. Phosphorus uptake and use efficiency in field crops. J.
Plant Nutr. 36: 2013-2022.

FAO, 2014. Food and Agriculture Organization of the United Nations. http://www.faostat.fao.org.

Fiori, M., Falchi, G., Quaglia, M., and Cappelli, C. 2007. Saffron (CROCUS SATIVUS L.) diseases in Italy.
Plant Pathology 89: 27-68.

Ghorbanpour, M., N. Hosseini, M. Khodaie Motlagh and M. Solgi. 2014. The Effects of inoculation with
Pseudomonads rhizobacteria on growth, quantity and quality of essential oils in sage (Salvia officinalis L.)
plant. J. Medic. Plants. 13(4): 89- 100.

Heidari, Z., H. Besharati and S. M. Farahani. 2014. Effect of some chemical fertilizer and biofertilizer on
quantitative and qualitative characteristics of saffron. Saffron Agron. Technol. 2(3):177- 189. (In Persian
with English abstract).

Hokmalipour, S. 2017. Evaluate the effect of plant growth promoting rhizobacteria (PGPR) and nitrogen
fertilizer on yield and some agronomic and physiological traits of medicinal plant of Peppermint (Mentha
piperita L.). J. Plant Ecophysiol. 9(28):133- 144.

(In Persian with English abstract).

ISO/TS. 2003. Techical Specification Saffron (Crocus sativus L.) Ed. ISO, Geneva, Switzerland.

Karami, A., and A. Sepehri. 2013. Effects of application of nitroxin and biophosphate on the nutrient use
efficiency and harvest index of (Borago officinalis L.) under water deficit stress. J. Agric. Sci. Sustain. Prod.
23(3): 143- 156.

Kirmani, N. A., J. A. Sofi, M. A. Bhat and S. Ansar-Ul-Haq. 2014. Sustainable saffron production as
influenced by integrated nitrogen management in typic hapludalfs of NW Himalayas. Commun. Soil Sci.
Plant Analysis. 45: 653-668.

Koocheki, A. 2013. Research on production of saffron in Iran: Past trend and future prospects. Saffron Agron.
Technol. 1(1): 3-21. (In Persian with English abstract).

Koocheki, A. and S. M. Seyyedi. 2015. Relationship between nitrogen and phosphorus use efficiency in saffron

(Crocus sativus L.) as affected by mother corm size and fertilization. Industrial Crops Prod. 71: 128-137.

Yv


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.1.2.5
http://agrobreedjournal.ir/article-1-857-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1397.20.1.2.5 ]

s St bt 5 pe sl S 1"

Koocheki, A., S. M. Seyyedi, H. Azizi and R. Shahriyari. 2014. The effects of mother corm size, organic
fertilizers and micronutrient foliar application on corm yield and phosphorus uptake of saffron
(Crocus sativus L.). Saffron Agron. Technol. 2: 3—16. (In Persian with English abstract).

Ministry of Agriculture-Jahad. 2016. Agricultural Statistics (Vol. 2). Islamic Republic of Iran, Ministry of
Agriculture-Jahad, Press. (In Persian).

Mohammadpoor Vashvaei, R., M. Ghloy. M. Rmroodi and B. Fakheri. 2015. Effects of drought and
inoculation with biofertilizers on growth, yield and essential oil of (Thymus vulgaris L.). J. Agroecol. 7 (2):
237-253. (In Persian with English abstract).

Mousavi, S. Z, Bathaie S. Z. 2009. New applications and mechanisms of action of saffron and its important
ingredients. Critic. Rev. Food Sci. Nutr. 50(8): 761-786.

Naghibi, M. 2012. The effects of biological and chemical fertilizers sprayed on performance and features corms
flower (Crocus sativus L.). National Conference on Environment and Plant Production, 6-7 Sep. 2012,
Semnan, Iran. (In Persian).

Omidi, H., H. Naghdi-Badi, A. Golzad, H. Torabi and M. Fotoukian. 2011. Biological effects of phosphate
fertilizer on yield and quality and quantity of saffron. J. Medic. Plants. 30: 4-15. (In Persian with English abstract).

Rasouli, Z., S. Maleki Farahani and H. Besharati. 2015. Saffron (Crocus sativus L.) yield as affected by
different fertilizing systems. Iran. J. Medic. Aroma. Plants. 31(2): 204- 219.

Rivandi, H., H. Marvi and J. Moeini. 2016. The effect of soil and foliar application of effective
microorganisms on growth characteristics of saffron in the presence of chemical and organic fertilizers.
Saffron Agron. Technol. 4(2): 105- 117. (In Persian with English abstract).

Rohi, M., H. Amirshekari and A. Kordenaeej. 2014. Effect of corm density and watermelon sowing date as
live mulch on quantitative and qualitative yield of saffron (Crocus sativus L.). J. Crop Prod. Res. 6(1): 1-17.

Sepaskhah, A. R. and A. A. Kamgar- Haghighi. 2009. Saffron irrigation regime. Int. J. Plant Prod. 3: 1-16.

Sharaf- Eldin, M. A., S. Elkholy, J. A. Fernandez, H. Junge, R. D. Cheetham, J. L. Guardiola and P. J.
Weathers. 2008. The effect of Bacillus subtilis FZB24 on flowers quantity and quality of saffron (Crocus
sativus L.). Planta Medica. 74: 1316 — 1320.

Simpson, R. J., A.Oberson, R. A. Culvenor, M. H. Ryan, E. J. Veneklaas, H. Lambers, J. P. Lynch, P. R.
Ryan, E. Delhaize, F. A. Smith, S. E. Smith, P. R. Harvey and A. E. Richardson. 2011. Strategies and
agronomic interventions to improve the phosphorus-use efficiency of farming systems. Plant Soil. 349: §9—120.

Zhang, N., D. Wang, Y., Liu, S., Li, Q., Shen and R. Zhang, R. 2013. Effects of different plant root exudates
and their organic acid components on chemotaxis, biofilm formation and colonization by beneficial

rhizosphere-associated bacterial strains. Plant Soil. 374: 689-700.

YA


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.1.2.5
http://agrobreedjournal.ir/article-1-857-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1397.20.1.2.5 ]

WAV Sl o) oyled Lr:.m«:.: RIS Q“Q'_ﬁ' g|)) r}k— 4\1;;&“

Effect of biological and chemical fertilizers on stigma yield and quality of saffron

(Crocus sativus L.) in climatic conditions of Ardabil

Aalizadeh, M. B.!, H. Makarian?, A. Ebadi’, E. Eizadi Darbandi* and A. Gholami®

ABSTRACT
Aalizadeh, M. B., H. Makarian, A. Ebadi, E. Eizadi Darbandi and A. Gholami. 2018. Effect of biological and chemical
fertilizers on stigma yield and quality of saffron (Crocus sativus L.) in climatic conditions of Ardabil. Iranian Journal of Crop

Sciences. 20(1): 16-29. (In Persian).

Biofertilizers are promising in sustainable agriculture as an alternative to chemical fertilizers and increase
soil fertility and plant growth. In this study, effects of chemical and biological fertilizers (PGPR) on quality and
quantitative traits of saffron were evaluated. A field experiment was conducted as split plots arrangements using
randomized complete block design with three replications at Research Farm of Ardebil Agricultural Research
Center, Iran during two growing seasons of 2015-2016 and 2016- 2017. Experimental factors were chemical
fertilizers NPK (50 and 100% of required chemical fertilizers) assigned to the main plots, and plant growth
promoting rhizobacteria including Azotobacter Chrococum Sp, Pseudomonas aeruginosus, Bacillus subtilis and
their combination and control treatment randomized subplots. The results indicated that bio- and chemical
fertilizers significantly increased flower and stigma length, dry yield of style and stigma and quality traits such
as crocin, picocrocin and safranal conetnts as compared with controlApplication of 50% of required chemical
fertilizer with application of combined biofertilizer (4. Sp., P. aeruginosus and B. subtilis) increased dry yield of
stigma and style by 57% when compared with control. Also, the same treatment increased picocrocin, safranal
and crocin contents with 44, 62 and 47 percent, respectively, in comparison to control. The length of flower and
stigma were increased by application of combined bio-fertilizers up to 3.32 and 1.63 cm, respectively, in
comparison with control. In conclusion, application of bio-fertilizers can reduce the use of chemical fertilizers
and it can be a sutable ecological strategy for achieving sustainable agriculture and reducing environmental

effects.

Key words: Azotobacter, Bacillus subtilis, Stigma yield, Pseudomonas aeruginosus and Saffron

Received: Novemeber 2017 Accepted: April 2018

1. PhD Student, Shahrood University of Technology, Shahrood, Iran

2. Associate Prof. Shahrood University of Technology, Shahrood, Iran

3. Professor, University of Mohaghegh Ardabili, Ardabil, Iran (Corresponding author) (Email: ebadi@uma.ac.ir)
4. Associate Prof. Ferdowsi University of Mashhad. Mashhad, Iran

5. Associate Prof. Shahrood University of Technology, Shahrood, Iran

Y4


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.1.2.5
http://agrobreedjournal.ir/article-1-857-en.html
http://www.tcpdf.org

