Journal of Agroecology
Vol. 8, No. 4, Winter 2017, p. 598-611

i

$329LS (ol ooy & i
598-611. p 4395 time; 4 oyless 8 ul>

(Nigella sativa L.) alaale s Shee sl 55 Shas 5 (6565 Sy pdo oy

23151 5 gres 3 5ok oo s L pkin Gl s 5 s
1390/11/08 : s\, s &b
1392/06/19: 3 54y 556

a5 (Nigella sativa L.) alale 5 Slee clial 5 5,Shae 1 (6365 Co e gy 1395 o 311 g oo ccsdumw o plin Slous

2>

- S ook B > tulojl (Nigella sativa L) sl > Shas (slizl g 5,8kae 1 5950 5 Gl lie G131 g pslato 4
loyless s 121 1388-89 cl)5 Jlo 15 dputio o, ol5tily (659LisS 0u8iiily Slidog dy50 )3 ),ST dws g 5lews 11 bbby JolS (sl
o) st 355 5 g Son T o] i 355 (35 o35 St 395 o) o355 5 s ol 355 b e
S35 S 355+ 5 35 5 515 35 sl St 355+ ol oo 355 52 g S el 35
iy L il S 355 F (oS 355 o Uiyt S5 el 395 (555 395 5 i 55 355 s
ol b o3gs Josine ahinlias (Sjelens 5 413 3,Skae Lil5El 1 005l 365 35 5 (5lS 355 & bgpyo (slila Jlos] o8 351 5] ) Sl Liglol gl
silgmgn Soiglsm 355 12 & izren udl 005 S5 (glaasls SRl )3 (syiter pSb I dine yob 4 05l 355 L duslin )3 (5olS 365 392
sLaosleg 5l oalital Gl (55,5058 dmwgi (sliwly )3 &l 4 45 L izsls apasli cpl Gl 3 (ologinn il Sojglam sladgS plo
395" 5l o3l oo 4 (5518 368 aisle) I sladgs 3 )18 Sal slaSs gyl bl 13 g o0 aBlb ool o ploie & (a5 (orb
8l e (lend (sladgS 1oL ealitul ) (L3U Mt S )3 Sl oo poilgmgn Sujslen

1525950 <595 355 ygilgns e aliwlian (pgl pemsgil xSyl G 0IS” (S]]

U aglis po punie ol upde slagpliwl 50 5 dd >
o) UAAL» Cpe olowd cdgS 1 a8 Wy suly ol
& (i (Sunly «SOB ] glapium > A8 o ool pais
SLads 2 55 5 059k 028 el I ailie ¢ lalS (slacoslis
b slapionsST il ond 48 )Ty oS 3> 2939 puaic (pl diug
U39y Caedl 38,5 \la5 3 L .(Dawson et al., 2008) auib
(Rodrigues et al., _=l); (lS a8 g o 5)Slos 204y
Cae e §59laS 53 (ol Ga3gS 3l )95 5 2006)
sle il 5l S (Guarda et al., 2004) > ,Slos 2SS
i & 5er el «SBE a zly (6559l 51 S 3 ol
g S (55)5liS )5 jlome wlie jl g cuslio loj o ¢ S

Aoddo
S3ogiS @y Gy oS lea 3l ans dix Jsb
Slatydgime ol b (s (555918 Slaptaases 39 SIS
Sl oM g b g (ol slaodles jl ookl >y
h e O e ool (7S )3t aeme e sl S
&5y5liS” slapiuaws (Rodrigues et al., 2006) Ll o345 L)

59y oS el wlie i ) glabs Mo JlE slacglis

0955 )l wlis)S cqmmiily 5 (6,5 (gommiil il ey 4 -3 52 1
Apude (gwgdyd ol (g j)glitS oSty (lils Mol g sl
(Email: rezvani@um.ac.ir e odiwg g %)
DOI: 10.22067/jag.v8i4.51327
3- Organic agriculture



599 . alaslow 5 Shac sl g 8 5hes 1 6355 Cu ke o2

ST 5 ey Wle 0 00U S, 25 slaygey9m A5 > Wl
0nl 5 b oty lo (g polie anld g Mo Sl 5
,> .(Dordipour et al., 2010; Ozturk et al., 2003) s_l 3s
(Dastborhan et al., 2010) ,LSen g ylap cows bls,l ol
2o & ol il g siSoijl Sl S b il & 15,8 o)l5S
P S ol Lol a8l jlad a5y £las )l dguty cumw (51 izo
Slall gl a8 55 5 Bl Sy (S5 S g @i
3 1505050 Cute ly3l4s,8 (Matricaria chamomilla L.)
sl 500 9 i 53 )8 (pl oo 28 b bls)) o Sl e
o5 9 (pid Ale) pme pp Syt i yolic s il S
$8ie g pgrizagll diilo (g polis Comm GEalS (59 15ke) By
-5 S byjny Wile) S (slapunslS)ly oo b dudo 5 Jlite
2l ol cosllask gl (ialS 5o g (039 A Conts slo
(Khorramdel ,5e 5 Jsp,> .(Cardoso & Kuyper, 2006)
S Lgril S 5elgn sladsS cte Lids 4 et al., 2009)
o35 35 5 Jpanme by St puo 35100 53 1306500 35 9 pleyegmin
(Darzietal., ohSen 555 .53,5 o)Ll ailialuw s o3l
Oialidl )3 1) 15 50See i 4Bl iaLojl g3 53 35 2009)
Foeniculum ) 45U, (el oliee il53] 5 g il 5 Slas
Slosliul (ol yo ogde a53,8” b, s (Vulgare Mill.
«S5elgn 355 S5 & (Thiobacillus sp.) wslewbas (¢ xSL
o yorie Ulgioe ST g ogdle syt 35 )5 4T
5 Seypls Al A5 L 358 ol bawgs yaie cpl Q> Sl
oM il sl o Wl o (bl S pH ials o (o
Gl Ghaliblans )3 9 595 5 550 ol i Ale (5 polie
Foroughifar & ) sl yigs LacSLs ol 13 oS bawg ag
(Salimpour et al., ,LSen ¢ 5 b .(Kasmani, 2002
" rShy g Sland ouiiS o (sl S o5 W00)S )l5 2010)
JUCCICRU WY PG ENCI N TN B
aisbh g9 ud (Brassica napus L.) 131 o 24, 5,Slae
(Mohammdi Aria et al., 2010) ), \Ken o bl (gtemo .ozl
Al e 3,555 035 1351 (slaga g Sem 53,5 (IS 3
Zea) &y slaplil 1 Hind Clo cublB JiliEl o 1) e Li

S Lyl (mays L.

Cr il plsts a0 55 I bl b g 5l eslizl

Rodrigues et ) wsb oo ely; oblS 5 Jgd S 5,Shee oS
(al., 2006
SLapiusnsS] bl s silojl (0o Copde Hl dais )
pmad Byl 5l (59508 Sl ) S (Sagll pials aieils e
Gpan | 30 Gl Sogll alS sl el gl by il
oielS S )3 (o)) GlapugwsST sla 35 g (aliend lasgS
el gLadss g 3 & gaos LBy gl 4 (Sl
Olsie 4 )y b Lie a8 5WdgS” 5l eolaiw] g o 030aiu]
(Kizilkaya, 2008) 54 o 4l oypi5ls Jol8 oy S
o 5 e Sl Lol 5 515 o Sl slossS
dite S59IST (waine sl > i )3 g 5l (655l dngs
Mitsh, ) e i, 4o ang b (Kizilkaya, 2008) il
S5 4y s 5 b ™ ¢ Sl i (1998
i 2 s Lo b il gl 3l 4 0 21 o 1
odlil ¢l Cannj Lo jii g Jilus] gelys 0 (cliodgw ilis]
SLolp cn e g e LSl g (i cLadss ]
(Kizilkaya, 33l spe oly ol 15 1Slg5 o L apunslS)lg o
O 8,5 - 0 L ) gledgS 5l ealinal 2008)
Sl o «SB p3 S dlge enlyd LS )3 bagunslS g oo sladlss
Seyyedi & Rezvani Moghaddam, ) sl abe oly oyl 5
wbdgS 4 Suwly el g)le 4 .(2012; Kizilkaya, 2008
] (395 Captd (Saelon slaaalp Goko 5l (aliess
Sgan oS S 4 wilgS oo & (oo )y S Lawgs
o35 o5 yhuly (65,9l drgi )3 Wl g S )8 ooliul )90
Kizilkaya, 2008; Ozturk et ) il 550 SGl5)l (55l b g
15 sn g el sloes Sl oolisal iy oyl 55 (al., 2003
ool syl g (AzOtobacter sp.) T g/ a Sl SL 5
IS a4 lp)eSee byl eslasl 35 4 (Azospirillum sp.)
Al dzgi 3)9e 059 so-b Wl e S fslon (sladsS
(Kizilkaya, 2008; Turk et al., 2006; Ozturk et al., 2003)
S5Ugijl jse i 4 (Kumar & Narula, 1999) Yo b o ,lesS
bwgs ol Sl Jgal (ge)92 Mg 35 9 lind (3,5 J>
o,L3l (Triticum aestivum L.) sliS” yawgjoy 4l 53 6 y5Sb o]
Soiaihd S lyie 4 p5leil ilen &S 35 ol gl 23S

" (O39F S ogMle g oo ABLD (5ilom 5 (STelg b



1395 cylinne; & oslod 8 ol o390l owlivis pgs a3 yis 000

Jods 0 SB ol U] s &8 8,5 ploul dslas ()l paiges
ol 00l 2

Slidas g ole 31,0 adgl w5 Jolis (300 (s5lwoalel oo
g (o) e o g dg0s S 93 Jold 450 (55515
2 el 5 JB 59)l8 g aidy 5 (g2 Sl prixen 5 )
coin) 24 5Lal U Ginlojl clacs S 51 G 00 olo il
oty ol i o S8, 5l oS alold b sl (220 20
D92 yie Sy RSy I aSsh alols g e v NS ]

0395 20 48 (g5l>) 0)gl (lherd 355 £,55kS 150 Jles!
2 0yl 295 Jlosl a3 485 5 3 (365 slme lie 4 (Ll
Sy S0 4y 5 (1S 5 2,558 50) cdls’ ) LS el jo s
sy g9y 3 U 5 5 (0058 S5 b plagen) Sy skee Johe
4255 b orizpen 05 plool (S 1 2,558 50 als o y) ol
Jol Jlo 52 (655 365 )3 39290 (9 jl (oowd 390> > Sl &
Sol) 5ol 298 5S> 5 15/34 Jolae 39 o5 il Sy
S cptbal slales olal  (Qalls (59555 20y 019
a8k 405 Jlesl yS 5 Sy 4 (csls’ ) J3) by
o N3l glite baglh (nals b 3 g jlad 390 (sl les o 1
oileil slacs, S 51 5 bt 5 JT e Sl 0550
Jloe! o 5 JT glite glio | sslun (59558 ol by
ol 03l o Jogao 53 35 695 555 opl WUT I Jols ol ai

Glomus 5135 311,50 U ailialw (slayiny bl cax
zeili Y 9> e 4y il b lojen oS A oolaiel Mosseae
slag sl Jlosl cépdy g0 byl Gl 9 YU o SB- L
o o 3 o3 Jsbo 10° Jobeo unen U) sl s 5 550
gl 90y Ao yo a3 (1l o o 3 5L slag
L guadls) S po pg0 40 9 (1S 5 2 Jlaz) cudlS 5 S ol L
9 (0905 SE L plogen) Sy olee Jole o (adlS o SB-
(o o 2 gy liee 41 alopo o) (aly 4) g9y 31 JS 5
31 plos

2- Colony forming unit (CFU)
(b o (st 8 ) 008 2055 S 3 (6365 gy ol =3

oo 4 lid aliabuw wle ogl LS cuis » olewd gladgS
L oolaidl Jla 5l aagS -l .(Akbarnejad et al., 2010) 544
Lo Al oo Gy larmo Sl osd 4B)S g 039y 4o
2 Il 35 9 alie polie iz 5L 3 ) ey A8 Sl
I8l 0gMe 1Dl 0 45 A o0 Wl 2y (slapinnsS]
g )Mol da yoxie (=) QLS G900 9 Wy
Limon-Ortega et al., 2008; Mando et al., ) Nedb (55yqlsS
(2005

Sl i Jdd 4 ((Sbj ) alals coenl 4 425 L
15l L lows S (ormog i 0oy 3 03555 0325 % o 3o
il g 13 al cels s s )Lt ouilog) i
Mehta et al., 2009; Hussain et al., 2009; Erkan et al., )
2 sty LS olsis 4 ol oy (1B 4 425 s 3 5 (2008
Sua U islejl pl(Ramadan & Morsel, 2003) Ll 4 is
(0391 255) (A 3¢ 5 (59 295) I @lio I3l gy g adllae
3)Sbas 3 Sufglaer (sladS J oslital JUS 53 (35,55 oS el
s plool ilaluw 3 Slas (g3l

W dg, 9 3ge
o5ty (55,5l ouStsly SLiios aejje 55 ool cyl
Ll Jsb) saa 355 (s ptashS 10 )5 Bly depio oy
5 yie 985 gl g Jloui 36700 oldlyis bye 5 (Byb DI YA
JolS oSl )b B 5> 1388-89 el,5 Jlo )3 (L o

el )3 1l 4y Jlog 11 g 1S5 aw b _bolas
tlord 365 3l o gl (aloarh 355 Jold ilojl (slolos
tojgl (ol 355" 30dli c(ppnSg 5 Solgm 295 F o)
oS gy Siglom 395 F 05l (alrend 395 Gl )5Se
395 ol guan Sigdan 395 T 0yl (oo 395 3adl ja)sSe
355 il (S g 55 Sujolom 95 T g9l 355 5l (5515
oS o Sl 355 1 oS 355 Gl i ysee 58
539 40L5 5 9ilguge Suislan 395 T (5ol 395 il I )sSe
sl 5 3 Jlo 53 Ghlejl ol plosl cae Jlas 3,90 (e
ones ol SB Sl ilejl plosl 31 8 g il @0 4 il

1- Quinone



601 . alaslow 5 Shac T3z g 0 5hos 1 6355 Cu ke o2

lalojl @l Cun 4 y50 S Wiged (o loaisSa 58 Sl S g 5l s3I -1 Jgur
Table 1- Some of physical and chemical properties of field soil and manure used in experiment
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Table 2- Variance analysis (mean of squares) of some studied traits of black seed in experiment
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Introduction

Given the importance of nitrogen for improving the quantitative and qualitative yield of crops (Rodrigues et
al., 2006) and the need for application of chemical fertilizers in intensive agriculture to get the maximum
production, nitrogen supply in adequate amounts by ecologically avowed resources is known as one of the main
challenges during transition from conventional to organic farming (Rodrigues et al., 2006).

Considering the sustainable nitrogen management, reconstruction and rehabilitation of agroecosystems
depends on reduction the nitrogen losses due to leaching, soil erosion and volatilization (Kizilkaya, 2008). For
this purpose, the use of eco-friendly bio based fertilizers that are derived from natural origin, known as effective
and enforceable approaches. In this regards, the proper use of manure and free-living aerobic bacteria of soils,
such as Azotobacter and Azospirillum as well as mycorrhizal inoculation which can be used as a biological
fertilizers, can particularly be considered (Kizilkaya, 2008).

With regard to all mentioned above, the current study was aimed to evaluate the effects of biological, organic
and inorganic resources of nitrogen on yield and yield components of black seed (Nigella sativa L.).

Materials and methods

The field experiment was conducted at Faculty of Agriculture, Ferdowsi University of Mashhad, Iran, in
years of 2009-2010. Experimental site was located in a semi-arid region, Khorasan Province, Northeast of Iran.

The soil texture was silty loam, pH 8.36, electrical conductivity 3.72 dS.m™, total N 0.095% and 0.195% organic
carbon. The available P and K contents were 5.76 and 0.378 ppm, respectively.

Experimental design was arranged by using a completely randomized block design with three replications.
Experimental treatments included chemical fertilizer (urea), urea + nitroxin, urea + mycorrhizae, urea + nitroxin
+ mycorrhizae, urea + biosulfur, manure, manure + nitroxin, manure + mycorrhizae, manure + nitroxin +
mycorrhizae, manure + biosulfur and control.

Plots were designed with 4 m long and 2 m width (8 m?), 0.5 m apart each other. Seed sowin% was done at
18th March on both sides of the furrows. Final plant density was determined equal to 200 plants m™. At maturity
stage, number of branch per plant, number of follicle per plant, seed weight per follicle and 1000- seed weight
were determined based on randomly selection of eight plant. Moreover, grain and biological yields as well as
harvest index of black seed were measured by considering the side effects.

For statistical analysis, Duncan multiple range test (p<0.05) was used to separate the experimental means
using SAS 9.1 software.

Results and discussion

According to the results, effects of urea and cow manure treatments on grain and biological yields of black
seed were significant. However, cow manure, in comparison with urea fertilizer, had more significant effects in
increasing mentioned traits of black seed. For instance, cow manure treatment increased grain yield by 25%,
compared with urea treatment.

Generally, advantages of manure in comparison with chemical fertilizer can be related to the slow and more
balanced release of nutrient contents as well as improving the physical and chemical soil characteristics over
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growing season. On the other hand, the results showed that biological fertilizers had no effects in increasing
grain and biological yields of black seed, except biosulfur treatment.

From the results, there was a positive correlation between 1000- seed weight with grain yield. Moreover,
similar correlations were found between number of branch per plant and grain yield, number of follicle per plant
and grain yield as well as seed weight per follicle and grain yield. Nonetheless, relationship between harvest
index and grain yield was determined as a negative correlation. These results are in agreement with those of
Moradi et al. (2010) who found a significant decrease in harvest index of Fennel (Foeniculum Vulgare L.)
affected by organic and biological fertilizers. It seem that under no application of organic or chemical fertilizers,
black seed mother plants prefer to allocate more assimilation materials to the reproductive growth; therefore,
plant harvest index can be increased possibly.

Conclusion

In sustainable agriculture, applying eco-friendly input can be considered as a principle approach for
increasing plant production. Therefore, in regions with alkalic soils, applying the organic fertilizer (such as cow
manure) and biological biofertilizer (e.g. biosulfure) can be suitable in reducing the problems caused by
consecutive and excessive using of chemical fertilizers.

Keywords: Azotobacter, Azospirillum, Cow manure, Mycorrhizae, Sulfur, Thiobacillus
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