Iranian Journal of Field Crops Research
Vol. 14, No. 4, Winter. 2017, p. 699-710

i

O1R) =y Sl gy 4y
FAA-VY+ . ATAD Gliwms) F o los IF al

Vicia ) glasigh JS Suile ddgle (5 (6 Sy (A 2 52 J 9 (stloond s j (535S 3,5 1
&S byl o 4> (villosa Roth

£ . ¥ i “ s Y %Y Y - .
Ol ol (drwle = (3Ll 3 (Sl rames — e e = L)l e = S5 LS,
WY/ VY il gu,l
WAY/ Y/ 23y gu b

LXVCLS

0ialS Ly s Gia by ol ol asi 59 s slodsS 3,18 il o Ll; olalS CutS Cudbgo 5 wpo ole (K4 355 g o

sobatedny unl 5l3)55 1 (3b5 Cumnl JleolS CudeS g 03) S9sr 9 S iAol Gl rizen 5 (plend Glaodles Bpae das Mo 8
S e gty il T 5 alinsh e slnasS 3l osliv e slags JS Sl dbgle S (slnSs J 2 55Ty (oo
T 4 lran 355 9 CusgraS g3 9 5503 b o] Bl 5 Sojslons 395 €99 s Jold (otalo] (sllos o gl 1S5 s o g (ol
Sl SL (gols) uaS g s + 15y0Sae g5L8 =Y wwgueS' ayg + Glomus mosseae 4555 oS u)ll5s )5 San z,LE =\ 395
-0 NPK lap i 555+ ,650 g )8 =¥ (R. legominuzarum) pewsi #5650 g,6 -Y (Azotobacter sp. y Azospirillum sp.

= Lol a2 316 ADF g NDF (S5 e 0 6)b gixe il banjlass iz ym o yinlojl oyl 1o sl =% 5 Glomus mosseae 1,550 7,8
o> (e 4 B gl g2 (sl gie S s> (ST esle (6l 155 g S oole (i B)I5S Pl Bign sla SR g lino
oy (oS 9 poaiy 9 |39See (il lass ) (30 SYVIAS) Tl odle (g pdy si)leS 500 )3F/AF) y1aS (102 VVITY) ol o5y
Sl 62565 o it Oialo)] @l 4 d g b ol (5555 5 1iaysSee 365 (R Jlog ) (10 VF/FF) S ool g pdy 5155

2355 (oo ey pomiginy () 355 9 hygSee @8 Lok (sladgs J5 Sile

Cusgea (5039 S 5555 di0g%ee T odle (504 S (StS ole oy )5S 5SS eily

23929 il b gdioe anaib > (ol QLS o pnte s
9 495 GRIBIL BLS) )3 (hagly 5 3805 leer (slygadS y
SYgaxe plo b dulie 3 kS (ol (&S Slogas Sou
9 i gl dguaS 4 dagi b 50 Lo joulS pd Ll Sl ely;
Y guame ol CdS gl ddllas 5 wyp byl g el Lis
.(Mirlohi et al., 2001) 5,15 slo}sg cCuonl

ol St o3lo 5,Slae (5, 31 s (g ees |y adgle S 5]
5 4S asul (Kocheki., 1986) 5g0i ast i mlaw a5y ,
ol 03l 15 Mse a8 el (glosle s ud ppo >
CadsS s ) wlal (sl ylxe (Anonymous, 1983) wib .
o pmn CublB g Joho 0)lgd Mo yd < opiSg s o yd Jolis dbgle
il e dilB yLe ool 4> (Mirlohi ef al., 2001) a3l 0
Tilley and Terry., ) 5)b pls o wgi célyn B8 (gixe dlge b
25,8 pM el (Fisher and Fowler., 1975) ,Jsé 5 nuiud (1963
S pb sl &S (6550 ke Alwgey dbgle SO oliE )l &S
S 550 lde s sl ol e g G9de e WS (o0
ol ddgle L'j ad CulilB 0,8 pasudie ddgle

doddo

il obss gles 2lice sloe mels diej 55 9390 SleMb

Ol Came 158 (ygaleeds + JBli )l glogl (1938l55) Cualsg
Olae Curaan VY dgds it iy y dlge LA dgueS by dnles
R e L L R e A B
olee ool (Amanlou, 1993) 0L o (il38] 48 yadeo¥ e+
Gl b 53 e 3 co g 4 (b (S5 p le lp Lo
039581 (o> (g i yider g5 sl jlo 4 oy g 039
godgn ph aular 3 slodes id ghly gladole lalS e o

Apudio (w938 oSl ¢(65ygliS 0uSiily waslyj b )l sl S (gozeiily =)
w9y o8l ¢ g5 yglutS 0uS iy (bl pMeol 5 csly; 09,5 Hlish Y
w9y o8 ild ¢ jygliiS 0 aSily pld A panasy (18D gommish -Y

Ao (gwgd,8 ol (g 5)ollS 0 uSiily pld pols 09,5 Sliwl —F
(Email: parsa@um.ac.ir
DOI: 10.22067/gsc.v14i4.43338

[ g ot g5 -)



IFAB uls ¥ oylads IF alo sl sely5 sy 4 pdd Voo

il as” T slge 5l canid )] (g9, cplplo dimd o i3]
Ol 4o 53 g o (S cgegh 01y e c0AD Lol g ALy
ol Sglito Jloms 355 gl olse L cp S 039, 31 (285 N dlgo Jos
(Glenn ef al., 1992) ;L Sen 5 IS .(Martin et al., 1997)
Sl coslio g Bas ol S CavgroS 0yg jl odlatwl a8” iy Lo
2 |y SLS CdS ol Jogdle o il o olS 2liE Sl e
Ol lw 390 sl CmgraS' (o0yg ()b i o0 D90
Coleman and ) 59 b o oLS d iy Ad)y daups 9 S (S5
.(Moore, 2003

(Farnworth and Ruxton, 1973) ysiuSl) 5 (wye5,L8
ollidl ccely tuj 2gS caliseo yolae 5,8 a8 Wn S i)l
iz 3555 (SOrghum) 5 sole 0550 1> iy, i
P a5, coeS calise polde a8 58 4i)liS (Minson, 1990)
g9 )b (8 Sl 315 S 03l pin B (g
oL (sl o5 il 55 Ol gy (Wilson., 1994)
saalie (Panicum miliaceum) () olS gt culils gy
SBS 2 map el oyt )3 Gy lie Gl L oS8
Goto and ) ysuive g 5355 bl i l38l o yddw liee 4 (5]
Co (Siumpd b piigy &5 165,5 4)liS (Minson, 1977
il b (oYL (e (Stanen g Suid o3l s b8 L (VL
Ghasemi et al., ) )lSes 5 (ol 0L 0 Ly Jokio 0)lesd
S slapadls 1) alesd 5 (o il sladgs” 31(2002
355 5 Sl 45 05,5 sdaliio g 031y 4118 () p3)50 slEsle )
Ao (p ke 9 039 I dne S Lo)d g (nSgn Moy p
loord 395 ) iy 20> (p ke 9 (4 395 ) rss
o) (Jodre yud 3o)d (69) y 395 ol Sl A osmlie
9 3090k - 39 Bisne (i Mo g yuSE Moyd (B9
5,8 a8 W58 45)li8 (Mehrvarz and Chaichi, 2008) oyl
9 2o Gygmoday 1inygSole )8 5 land oaiiS Jo slags S
alS g &b (pSgp 2o a2 JB (Al el Slgie (A
Hordeum ) g > oS > ddgle 1 S5 00y iulj8l g NDF
g (vulgare

ookl b paiiis yigy 4y (gladole ULS puin Colild oy
63sj polis & g 0331 5By s 5 4iz3my (‘932900) Oy
Candy (i o o  dlols @l e )l 5l gl
s o dboges e &7 (o) 9 11 e o (s> oM
G5 ol 31U (Tilley and Terry, 1963) coul cglate oid
oS Slogad g gl sy il ealitel b 45 Cul ok e

1- in vivo
2-1in vitro

Cuod b gl (g550LiS 0 SU5elsn mbio jl eolaiwl 3k
whie ol o plas joo liizds atsis o g cwl (o35l
Wb o Mgl gdiad )l milie cpin 5l ealawl b lus] G pnnd yge
= oo Ol sl gl Lasas SGelan mlie 5l diugs oolatul
9 cloinl (oolail slada sn a Sl wil o SB Cluogas
Sl lie (230l A0l e g 039 ke 35 (ametins
sasS” il eslawl oplply (Dodd, 2000) wil  olews slaedlys
SISl (0 P & @udlS)lgSn 95 (i SRl g (Gt
&b o Uley o wil azab ddlaie o8l 4 cus 1y SIS 4
95 @Bly dabo (5))gliS g

olS=SB il i )3 53905 Jolos il 1255 slag) 8
i QLS 203V Sl i Ady) b & B9 oo g
2 &8ss y3 15,6800 ol .(Smith and Read, 2008) )b
sl jlgianl oS g S o (o)l Al lgieay o 839 L2 B
o 3| iy o e 50 Ll o 1555 sl
bwgi pauwd Cls duopdAe 3g0n S D 0 005 (eSS Mg o
Kurdali ef al., ) 5,5 o &0 13350800 slag B alaugds oLS
o2 ke cqmmliz €059 0 D2 D9ae o B ol iz (1996
.(Smith and Read, 2008) 545 o 8 oS )5 59y 5 o

ol > &S (55,1 b (B sla bl Jobsay p3l sl 5
u_>9§;w9)§wa C)I)H?a O—.’.] 0D u.»L»Lw S ok C)I)??‘a 5!
Jsa lapgngs) W4 S )))5 Cilisee (e 425 (9l )3 Medo
9 jgiasS 03lgls (LS b (anjon )80 )3 393 Wileca Ol
ay B JoSle 50500 Cani jd doily Hlun (o et Sl
2 =) Slapitunss] (G950 b 5l e LB (i el
oo mSL ol dbe slaculd des jlatil o Sles pdow
LT ojgan ol a8y Syome slageyon M5 4 (lsicee
o)Ll (sogag 52 cilie sladyge gy (] atlie LS 5 5 TAA)
(Whalen and Chang., 2002) cuilb

adonjl 301 slaen Lo SL (sols Sy yi 395
(Azotobacter sp.) SL gl o (Azospirillum sp.)psb yeswgjl
B (lagalog asle Jlub (Sojslsn dlge (5)he gud i g ol
aS A0 1) Loy yun g oy S5 g dnanl S 5505 Al
polis 5 Of Clo ey Gali8l domts )3 g ady 45) dgut el
(Kader et al., 2002) 55,5 o 3 Slas ilisl ol j0 5 olie

0525 (o &l (ilgpdess A018 o Juols CungeeS 0y
S lpuslS)lg S 5 (SB Sy oS bawsgs I slse S e
SB slep,S (Haghparast tanha, 1993) 36 0 AJgi 53515
o Slye <2325 5 (s S0 Calld cly olgn (9,5 4S5eS5 |



Vo Glaidgs U5 Sile adgle (A s Sho B2 2 T 9 sl () sogS 0,15 51

d9-¢ sslatedsy 5 plogl ClS | g oM (o)Ll gl 05
53 plodl oy slag alobay (g )bl daasals s
om a208 Jlaslejo)) e phie Jolsd 1o san slagsl
S5 plals gpie olud @ baig lar)l a9 oLl yal
b bl lse )3 5 48 pery jypislacile (g Clles ad
A s 2Vl o )3 Ly 85 ds i &S W ploul e ey
oll &y gliged (xipe (g b pdiges Buyb 5l Cudldy dls e )3 g
B0 o1y 8 ol s oV Oylis dapd Cod g b Cudb s
L S Slogad (65503l jslatods digas 1b 0dls )15 o]
Sl s Sl o e SO e b (B bl 5l olizl
alo ( J osle pan cubls 5 Sid odle pudn culild (5 S ojl0l
7955 92 il e oaeg Sligd Gpan I i Colul 4
Yoo lihe i (gyglaen (6 baSS prdaw jd o 4p3s5 1Y giud
by Lo sidilio T L (1555 4] 5505 5o 51 S5 03l .5 Lo
Menke and Staingass, ) wlSoiwl 5 o gy b illao 480
aisyy gladnd slacglay 0 () 4 Y Cud) 4 mle o (1988
osesl] Gy 9 (S Gageys 3l odlizd b gl s g 00
W5 el oSl el Cody d 0¥ glod ) g Aty ols
L)l b bagslar (ggime (St ool (bl dnsle 4l
Ol 4 pFe los )3 ol osile Bl g i Bl yieg S slie
03l (6 iyleS gamule (gl o0 )5 Siis celwfA oy
slod 5 SN o555 (1Bt | o Sgo csolaBl o]
ads 5l osile Bl yrwS1E Hlade g aib olljgw ol )S Sl dx 200
Ol e it 9235 S gl 5l ey oilo B o3le IS
38 oMl JldoxS 9,5 Lo (b9 1 claasiged pls (g
08 uvey jl eslaiwl Ly Ladsges ADF g NDF lido (¢ 501!
A cpass (Van Soest et al., 1991) o )Sen 5 Cuvgu

oSt o 5 ctalofl loosls oo 5 uily)ly 50
&)y SAS g MS-Excel Ver.11 ,l38ls 5 g day] 4 bgsyo
s P LSD 50l 5l 5 oyl (5:S0ke duglio 4l 85
A o3l duo gy Jlos!

Ceon g mbs

Slosms sl Gialesl 5 Jols slaodly uib)ly 4550 gl
o3le (s pdnB)leS LS (1S9 » (olalejl slajless )l e
(Y Jsia) 291 Siid 5 ySlas uﬂ odlo (gl yileS 5 Siis

255 )8 ey ndsee obS
sLals ales jl (Vicia vilosa Roth) gla e |5 Sl
LSl .S oo Ay 9)005 sy ayliale g &ilye ;3 a8 Cunl
adole fwdgS lo ey (SB leidle pMol g cbles 4ly
lopls (el ISl absle . Niads o oS s dbole g slow Sl
Ve agas 53 by aslie oo 3 0T pBian Gl 5 e
gy L Sl glie ;) (Karimi, 1988) cewl s )oV0
pie 4559 4 Camd o) jliel Jg «cenl ply (medicago sativa)
slas il (Kurdali et al., 1996) cwlaph ) x4 sloy)
5 G sladil 45 wtus iy oblS Ll dlases S
SLaS 55 5 45 oS e S by iy S claadls

(Karimi, 1988) 35500 aiie (s2loSomss 4 o o8 5

a5 YU dgle Wi (lg b (sladgle lalS cocnl 4 dogi b
@le CudS p (Jae Jolse Sl ooy g0 g lads S5 Sle
CtS 1 o 5 st sloagS )l Sl b ol
W8S B sypdy9e Slad S Sils adgle

L yds; g 310
slaSs bz b LB 5 WAY-AY ely; o Gaiss oy
SLid 4SS ) LSS 3 g jleg (RS b (ol JolS
i il ol zols .ad Ll awgdyd ol (6550lis oasSisly
ol o o3b s Y Jgts 50 islejl Jore S o lews 655 18
3S e 3l (Vicia villosa Roth) Kggily 8, (sladbss 5 Silo )4
iolos] (olacs)S slal s odliul g ang b (659liS Clisios
9 psl 13y Cjsody CudS Ab a8 S Hla > e Ble)dexF.
i3y (g9 Aol g yta BLY e i) e alol Ly jode
Lol (S & 5) S 5 lagites ot 0l 423l o 5LoND
@S W8l &S LS jebay aldS sladsly 51 (S jskaio pdy L
ol adlllaodgo (slajlos il olazsl Jtolojl cpl 4 292 (i,
+Glomus mosseae a595 N oSyl I3s,9 So g L5-)

=Y (M+N)(4zotobacter sp. ¢ Azospirillum sp. sl s :Sb

(M+R)(Rhizobium legominuzarum) pewgi s+ 050 )8
(MANPK) (=¥ =¥+ ) NPK Loy 355+31)5500 g, 5-¥
09 S by lin &lilae 39 (C)aald 5 5 (M55 50
JB S L alend 355 5 CungraS' (09 dizyoSn )8 sla)lows
L yo il Gos U JolS jobody joS°4e dlge g plovl cuils”
5 oLl )50 Syjglgn a3gS L ok geadli b bolse S
plosl cdls joy 0 p3¥ OLSS ol g dudyss 598 jl jop e



IFAB 5l ¥ olad OF als eyl oty lecidofy aypdd VoY

ilejl gl Joo S olond 9 (S 5ud loguad - Jyu
Table 1- Chemical and physical characteristics of soil for experimental site

Soil ?l;’til;z::le P Potassium PH EC ocC OM
texture (ppm) (PPM) (PPM) (dS m™) (%) (%)
g
Sandy 65.4 66.7 356 7.92 7.86 1.32 2.28
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Table 2- Analysis of variance (mean squares) for qualitative properties of grain Vicia villosa Roth forage
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Figure 1- Changes in crude protein of Vicia villosa Roth plant as affected by different fertilizers
(Common letter on the columns indicate no significant difference between treatments at the 5% level probability)
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Figure 2- Changes ash of Vicia villosa Roth plant as affected by different fertilizers
(Common letter on the columns indicate no significant difference between treatments at the 5% level probability)
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Figure 3- Changes NDF of Vicia villosa Roth plant as affected by different fertilizers
(Common letter on the columns indicate no significant difference between treatments at the 5% level probability)
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Figure 4- Changes ADF of Vicia villosa Roth plant as affected by different fertilizers
(Common letter on the columns indicate no significant difference between treatments at the 5% level probability)
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Figure 5- Changes dry-matter digestibility of Vicia villosa Roth plant as affected by different fertilizers
(Common letter on the columns indicate no significant difference between treatments at the 5% level probability)
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Figure 6- Changes organic-matter digestibility of Vicia villosa Roth plant as affected by different fertilizers
(Common letter on the columns indicate no significant difference between treatments at the 5% level probability)
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Figure 7- Changes yield dry of Vicia villosa Roth plant as affected by different fertilizers
(Common letter on the columns indicate no significant difference between treatments at the 5% level probability)
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Introduction

Fertilizer management plays an important role in successful crop production. The biological fertilizers have
been suggested not only to elimination or significant reduction of chemical fertilizer dependency but also
increase of soil fertility and improvement of crop yield and quality.

Materials and Methods

This experiment was conducted in a completely randomized design with three replications at the Research
Greenhouse of Ferdowsi University of Mashhad. The experimental treatments included 1- mycorrhizae
arbuscular (Glomus mosseae), 2- mycorrhizae arbuscular (Glomus mosseae) + vermicompost (M+V), 3-
mycorrhizae + nitroxein (included bacteria Azospirillum sp. and Azotobacter sp.) (M+N), 4- mycorrhizae
arbuscular + Rhizobium (R. legominuzarum) (M+R), 5-mycorrhizae arbuscular + NPK Chemical fertilizer (40-
40-20) (M+NPK) and 6- Control (without fertilizer, C). In bio-fertilizer treatments, seeds were inoculated by
mycorrhizae and Rhizobium immediately before planting, according the standard conditions and company
recommendations. Chemical fertilizer and vermicompost were applied directly into the soil. The first irrigation
was done immediately after planting and an additional irrigation was also done 4 days after planting to improve
the seedling emergence. Subsequent irrigations were conducted at 10-days interval. Forage samples were
collected at stage of 10% open bud. The samples were oven-dried in 70°C for 48 h and then weighed before
being ground to pass through a 1-mm sieve. Both chemical analysis and in vitro digestibility assessments were
performed in triplicate. Crud protein (CP), Ash, neutral detergent fiber (NDF) and acid detergent fiber (ADF)
content of forages were measured by standard methods. An in vitro gas production method was conducted to
determine the dry matter (DM) and organic matter (OM) digestibility. All data were subjected to ANOVA using
the GLM procedure of SAS (SAS 9.1) and means were compared by using LSD-test at 5% probability level.

Results and Discussion

The results showed that in vitro DM digestibility was significantly (P < 0.5) affected by experimental
treatments. The highest in vitro digestibility of dry matter (73.44%) was observed in the combination of Nitroxin
bio-fertilizer and mycorrhiza whereas forages in mycorrhiza + NPK treatment had lowest (67.39%) in vitro DM
digestibility. However, experimental treatments had a trend to significant (1.0 > P > 0.5) effect on in vitro
organic matter digestibility. The highest and the lowest in vitro OM digestibility values were observed in the
Rhizobium + mycorrhiza (77.86%) and control (66.48%), respectively. Similarly, the results of previous studies
indicated that forage quality significantly improved by inoculation with mycorrhizal fungi fertilizer in
comparison with control. There was a significant difference between experimental treatments for percentage of
crude protein. All fertilizer treatments increased CP content of forages as compared to that control. The effect of
M, M + V and M+NPK treatments on CP was similar and the highest CP was associated to M + These effects of
fertilizer treatments may be related to increasing the nitrogen fixation and absorption capacity of plant. Although
a negative correlation has been reported between CP and fiber content of forages, the results of our study showed
a low non-significant impact of fertilizer treatments on fiber content of forage expressed as NDA and ADF.
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Moreover, the percentage of Ash for all fertilizer treatments was similar to control, except for Rhizobium +
mycorrhiza treatment that showed a higher significant Ash content than control. In this experiment, a significant
effect of fertilizer treatments was also observed for dry matter yield of forage. In comparison with control, the
combination of mycorrhizal and Rhizobium increased forage dry matter yield by 37.89%. These results are in
agreement with.

Conclusions

The use of biological and organic fertilizers improves availability of nutrients for plant without negative
impact on soil and environment. In the present study, we showed an increase in qualitative and quantitative
characteristics of Vicia villosa Roth forage by bio-fertilizers application under greenhouse condition. However, a
combination of mycorrhiza and Rhizobium had the highest positive impact on forage yield and quality of Vicia
villosa Roth. Further studies may be need to evaluation of the effects of these bio-fertilizers and/or their
combinations with other organic and chemical fertilizer on specific crops and conditions.

Keywords: Dry matter digestibility, Organic matter digestibility, Mycorrhizae arbuscular, Rhizobium,
Vermicompost



