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Table 1- Some physical and chemical characteristics of soil
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Table 3- Analysis of variance (mean of squares) of urea, cattle manure and integrated for black cumin plant height, number
of branch per plant, number capsules per plant, number of seed per capsule and 1000-seed weight of black cumin
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Fig. 1- Comparison of separate and combined application of cattle manure and urea on plant height (A), number
of branches per plant (B), number of capsules per plant (C) of black cumin used in split and non-split application
of urea
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C= Control, U= Urea fertilizer, CM= Cattle manure, SA and FDA: Split and full dose application of urea in combined
conditions, respectively.
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Means with similar letter, are not significantly different (p<0.05) based on LSD test.
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Fig. 2- Comparison of separate and combined application of cattle manure and urea on Seed number per capsule
(A), 1000-seed weight (B), capsules weight (C) of black cumin used in split and non-split application of urea

(Bl Ll )3 05l 368 oS 1 g (Jowwis 3,0)S i 5 &4 TFDA 5 SA (55 355=CM w0yl 35=U wals =C
C= Control, U= Urea fertilizer, CM= Cattle manure, SA and FDA: Split and full dose application of urea in combined
conditions, respectively.
Mt LSD (ygofl ol 2 ()l tme oglis (sl JS5 2 3 e g sy (slaySilia
Means with similar letter, are not significantly different (p<0.05) based on LSD test.
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Table 4- Analysis of variance (mean of squares) of urea, cattle manure and integrated for capsule weight, seed yield,
biological yield and harvest index of black cumin

Caild g yad W S5 en 3ySlos &> 5,Shos JownS 339 ;3 sy Ol gatd 2slio
Harvest index Biological yield Seed yield Capsule weight df S.0.V
12717 218501 ™ 9515 " 0.072" 2 sk
Block
41349 4191621 824801 ™" 12.20™ 8 @5
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s
19.79 57761 10520 0.09 16
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(%) 2 JWE W
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ns Kk Kk *k - & ""‘ 5
18.85 " (+2.05) 16156887 (+599) 786120 (+417) 248" (+0.74) 1

Full dose application
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ol £33 89,5 Ly Jgl 09,5 (pSilee BB Kby juilyy JBD Lo g cutte dliel sl o doyd S Jlasn] o )3 3 jime K g Jl> meyus INS
ns: non-significant and **: is significant 1% probability level. Positive and negative numbers in parentheses indicate the mean
difference between the first and second group.
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Fig. 3- Comparison of separate and combined application of cattle manure and urea on seed yield (A), biological
yield (B) and harvest index (C) of black cumin used in split and non-split application of urea

(Bl Ll 33 05l 368 oS i g (Jowwi 3,0)S" s 5 4 TFDA 5 SA (55 355=CM w0yl 35=U wals =C
C= Control, U= Urea fertilizer, CM= Cattle manure, SA and FDA: Split and full dose application of urea in combined

conditions, respectively.
Vo LSD Q}A}i L)"L““" » J)b;r'—'“’ g::jh'u" L;bb Ji.i} LI 45L:;.n u_’95)> d‘)b dmei;Ln

Means with similar letter, are not significantly different (p<0.05) based on LSD test.



505 sty 6ol 995 b Baili 10 oot 355 G pan yloj ]

(=3 JS) a bl ()b ine B (55l5 Ly 5 059) 5T
Iy cadlyy pasls wSls oS Sbjles » cuiby (sl (ol
oo Ll ey slagis it Gals e sl sioly i
5 (s 3)LS a3l baye JounS (g 9 455 ) a3L5 2o
Sz 5l bl w ccilyy (adli yoygl 05 Japudi e

il

& 5 4o
w5 A SLassS 35 i  So e ol
g dlalw o9l oS csly; )0 adgS cpl Wl 55,8 4 Cuws
10,5 90 3,8 Lyl 5> ailamlbow Adgi (gl me (65 Cpixen
Al e o3litnl )90  Jasndi put 0yl 395 o yd 50 5 el 58
Syao g alrord b JI 358 (Al ) 5l edlizl ulnle
e S oS3 o8] g 5 € o) 35 e
A Bls 5 055 Bae o5 (il58l b asly e o alialw
Joaze codlw g Cuj e Lo )3 Kl oo Sy (BL3S

RERCR

‘3‘3)-’«5 5 ’&W"“
1A 58 i sBib Jle slaciclue jl dluwsin

Dgal o

Gy g Gl a8 ©)50 4 35S 3l Lyl )
039 A5 5 o g ol a5l o o ol S S5 L el
Lagise ol ggeoe 9 A (65 (o ped 3:l5 & o
%+ S35 258 % o > Sejlom 3 )Sles (i W95 cage
395 3929 (il A0l s )3 355 (a1 05l 355
Sl 0db gy Wby il el 05y adgl oo 5> 459y
ilwdlil o Jeslpe > uimen o (Fallah et al., 2007)
by Sl cage 5 (595 398 Sl (2lis polis S03 g gy
» 4, (Majidian et al., 2008) ¢l 0135 olS il
ot 925 4 05 093 plad )3 Jli )90 (2l polic &5 (g )las
el 0392 SV 35 o] (Seidon 0Slae iz 02 ol

Cadila p ol
0adls (23365 Sl g o odalie 4 Jodo 3 &S jehailen
luwlis 3k gy )b ixe dopy K Jlois] pdaw (> cudly
3929 (5)b me gl 00l 358" WBlin g auali 5,8 o (2g)S
@ Coi |y 4asli ol 0o )3 29 alBlis 38 &S (¢ jobas e
caiby adld e op i 5 Caol 0ol (iul58l aals 5 )l
(il (2239 byl 1 29 09l 35 sles 13 (103 56)

2 ~ 1

3 L (Hy a9 )95 0 6 ine 5l Sl o

&l

Akbari, P., Ghalavand, A., and Modarres Sanavy, S.A.M. 2009. Effects of different nutrition systems and biofertilizer
(PGPR) on phenology, yield and yield components of sunflower (Helianthus annuus L.). Electronic Journal of Crop
Production (2)3: 119-134. (In Persian with English Summary)

Akbarinia, A., Ghalavand, A., Sefidcon, F., Rezaee, M.B., and Sharifi, A. 2004. Study on the effect of different rates of
chemical fertilizer, manure and their combination on yield and essence gradients ajowan (Trachyspermum
copticum). Pajouhesh and Sazandegi 61: 32-41. (In Persian with English Summary)

Alizadeh, P., Fallah, S., and Raiesi, F. 2012. Potential N mineralization and availability to irrigated maize in a
calcareous soil amended with organic manures and urea under field conditions. International Journal of Plant

Production 6(4): 493-512.

Ayoola, O.T., and Makinde, E.A. 2007. Complementary organic and inorganic fertilizer application: influence on
growth and yield of cassava/maize/melon intercrop with a relayed cowpea. Australian Journal of Basic and Applied

Sciences 1(3): 187-192.

Blaize, D., Singh, J.V., Bonde, A.N., Tekale, K.V., and Mayee, C.D. 2005. Effects of farmyard manure and fertilizers
on vyield, fiber quality and nutrient balance of rainfield cotton (Gossypium hirsutum). Bioresource Technology 96:

345-349.



1393 5l 3 ojleus B sl g 5)9liS ol pos s p2i 006

Carrubba, A. 2009. Nitrogen fertilization in coriander (Coriandrum sativum L.): a review and metaanalysis. Journal of
the Science of Food and Agriculture 89(6): 921-926.

Chandrasekar, B.R., Ambrose, G., and Jayabalan, N. 2005. Influence of biofertilizers and nitrogen source level on the
growth and yield of Echinochloa frumentacea (Roxb) Link. Journal of Agricultural Technology 1(2): 223-234.

Erkan, N., Ayranci, G., and Ayranci, E. 2008. Antioxidant activities of rosemary (Rosmarinus officinalis L.) extract,
blackseed (Nigella sativa L.) essential oil, carnosic acid, rosmaric acid and sesamol. Food Chemistry 110: 76-82.

Fallah, S., Ghalavand, A., and Khajeh Pour, M.R. 2007. Effect of manure incorporation with soil and it integration with
chemical fertilizers on yield and yield components of grain corn (Zea mays L.) in Khorramabad, Lorestan. Science
and Technology of Agriculture and Natural Resources 40: 233-242. (In Persian with English Summary)

Ghalavand, A., Hamidi, I., Dehghan Shoar, M Malakouti, M.J., Asgharzade, A., and Choukan, R. 2006. Application of
bio-fertilizer for the sustainable management Agro ecosystems. Key Articles 9" Agronomy and Breeding Sciences
Congress. Pardis Abourayhan, Tehran University, Tehran, Iran. (In Persian with English Summary)

Harzallah, H.J., Kouidhi, B., Flamini, G., Bakhrouf, A., and Mahjoub, T. 2011. Chemical composition, antimicrobial
potential against cariogenic bacteria and cytotoxic activity of Tunisian Nigella sativa essential oil and
thymoquinone. Food Chemistry 129: 1469-1474.

Hasanzadeh Ghourttapeh, A., Ghalavand, A., Ahmadi, M., and Mirnya, K. 2000. Investigate the effect of different
nutrition systems on energy efficiency of Helianthus anus cultivars. Journal of Agricultural Sciences and Natural
Resources 18(2): 67-78. (In Persian with English Summary)

Hussain, A., Nadeem, A., Ashraf, I., and Awan, M. 2009. Effect of weed competition periods on the growth and yield
of black seed (Nigella sativa L.). Pakistan Journal of Weed Science Research 15(1): 71-81.

Javadi, H. 2008. Effect of planting dates and nitrogen rates on yield and yield components of black cumin (Nigella
Sativa L.). Iranian Journal of Field Crop Research 6(1): 59-66. (In Persian with English Summary)

Khan, M.M.A. 1993. Nitrogen application ameliorates the productivity of Nigella sativa L. In: Govil J.N. Singh V.K.
and Hashmi S. (Eds.), Glimpses in Plant Research Vol. XI. Medicinal Plant: New Vistas of Research p. 287-290.
Majidian , M., Ghalavand, A., Karimian , N., and Kamgar Haghighi, A.A. 2008. Effects of Moisture stress, nitrogen
fertilizer, manure and integrated nitrogen and manure fertilizer on yield, yield components and water use efficiency
of SC 704 corn. Science and Technology of Agriculture and Natural Resources 12(45): 417-432. (In Persian with

English Summary)

Mallanagouda, B. 1995. Effects of N. P.K and FYM on growth parameters of onion, garlic and coriander. Journal of
Medic and Aromatic Plant Science 4: 916-918.

Mehnaz, S., and Lazarovits, G. 2006. Inoculation effects of Pseudomonas putida, Gluconacetobacter azotocaptans, and
Azospirillum lipoferum on corn plant growth under greenhouse conditions. Microbial Ecology 51: 326—335.

Mehta, B.K., Pandit, V., and Gupta, M. 2009. New principle from seeds of Nigella sativa. Natural Product Research 23:
138-148.

Mooleki, S.P., Schoenau, J.J., Chales, J.L., and Wen, G. 2004. Effect of rat, frequency and incorporation of freedlot
cattle manure on soil nitrogen availability, crop performance and nitrogen use efficiency in east-central
Saskatchewan. Canadian Journal of Soil Science 84: 199-210.

Moradi, R., Nasiri Mahallati, M., Rezvani Moghaddam, P., Lekzian, and A., Nezhadali, A. 2011. Effects of organic and
biological fertilizers on essence quality and quantity of sweet fennel (Foeniculum vulgare var. dulce). Journal of
Horticultural Science (Agricultural Sciences and Technology) 25(1): 25-33. (In Persian with English Summary)

Orhan, E., Esitken, A., Ercisli, S., Turan, M., and Sahin, F. 2006. Effects of plant growth promoting rhizobacteria
(PGPR) on yield, growth and nutrient contents in organically growing raspberry. Scientia Horticulturae, Amsterdam
111: 38-43.

Pimentel, D. 1993. Economics and energies of organic and conventional farming. Journal of Agricultural and
Environmental 6: 53-60.

Pimentel, D., and Dazhong, W. 1990. Technological changes in energy use in agriculture production. In: Vandermeer
J.H., and Rosset P.M. (Eds.), Agroecology. Mc Graww-Hill Publication, New York p.166-174.

Pourazizi, M. 2011. Effect of integrated and conventional methods of fertilization on soil nitrogen mineralization,
guantitative and qualitative characteristics of forage sorghum. MSc Thesis in College of Agriculture, Shahrekord
University, Shahrekord, Iran. (In Persian with English Summary)

Prakash, V., Bhattacharyya, R., and Selvakumar, G. 2007. Long-term effects fertilization on some properties under



507 sty 1 6ol8 995 b Gaili 10 oot 395 G pao ylo i1

rainfed soybean-wheat cropping in the Indian Himalayas. Journal of Plant Nutrition and Soil Science 170: 224-233.

Ramadan, M.F., and Morsel, J.T. 2003. Analysis of glycolipids from black cumin (Nigella sativa L.), coriander
(Coriandrum sativum L.) and niger (Guizotia abyssinica Cass.) oilseeds. Food Chemistry 80: 197-204.

Sharifi Ashourabadi, A. 1999. Effects of soil fertility in agroecosystems. PhD Thesis. Agric. Islamic Azad, University,
Science and Research 252 pp. (In Persian with English Summary)

Singh, R.V., and Chauhan, S.P.S. 1994. Response of barley to the levels and sources of nitrogen with and without zinc
in relation to yield and water use under dryland conditions. Bhartiya Krishi Anusandhan Patrika 6: 43-48.

Singer, W.J., Sally, S.D., and Meek, D.W. 2007. Tillage and compost effects on corn growth, nutrient accumulation,
and grain yield. Agronomy Journal 99:80-87.

Sujatha, M.G., Lingaraju, B.S., Palled, Y.B., and Ashalatha, K.V. 2008. Importance of integrated nutrient management
practices in maize under rainfed condition. Karnataka Journal of Agriculture Science 21: 334-338.

Yadav, R. D., Keshwa, G.L., and Yadva, S.S. 2002. Effect of integrated use of FYM, urea and sulphur on growth and
yield of isabgol (Plantago ovata). Journal of Medicinal and Aromatic Plant Sciences 25: 668-671.



