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Table 1- Soil chemical characteristics at two depths in the experimental area before planting

sy o i’:: Sl se gl Sn el R  Sojs gdlslas
Growing SB SOM Zn K P Sal Total base
season Depth pH (g dm™) . CaO  Nitrogen saturation
(cm) (mg kg™) (%) (%)
2018 0-15 7.8 10.3 18 212 8.29 0.06 14.4 49
15-30 7.6 6.88 13 143 6.5
2019 0-15 7.9 10.3 19 220 8.9 0.06 145 48
15-30 7.7 6.88 15 152 6
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Table 2- Meteorological data for the area during the study period
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Meteorology data Year March April May June July  August  September  October
Js,l Ardebil
dale (ol £g0s 265 9.3 60.3 28.2 3.9 0.9 7.3 9.0
Monthly rain (mm)
AR o> (e 12.4 15.7 18.6 235 29.2 25.8 24.6 20.1
Mean max. temp. (°C)
B slo> oile 15 23 5.9 100 137 149 105 8.1
Mean min. temp., (°C) 2018
B8y Oledats
Radiation received 1575 170.9 196.3 2486 3442 2556 282.1 193.4
(MIm™)
uw &"9]0? . 73 66 71 71 60 69 68 76
Relative humidity
wlale Gl ggee 25.9 40 205 13 0.1 0 18.8 533
Monthly rain (mm)
A s> oSk 95 134 19.8 25.7 25.7 26.7 225 23.0
Mean max. temp. (°C)
B> sle> 5la o019 13 26 5.0 95 118 126 10.2 7.8
Mean min. temp., (°C)
Bl Cladads
Radiation received 173.6 163 258.1 287.7 336 314.1 213.2 240.6
(MIm™)
e Cusb) 71 73 63 58 62 61 71 66

Relative humidity

LA aals ML blas slacaydy gl )0 WWAA oloyd woxiy g
oo S5 g 5y V) Jad o 53 50k (ke ©jg0s
o2l (b eyt Syt g SB Sal byl 4 degi L 2ad
‘U).) Po u_bT .)9_«)5 )‘ Csilao u»._»m 9 01{5 ja.u:y uJ.> L;‘);
59 05 loj abols |y s yo 4o > (FE-EDTA) cyal sl Jgloxs
9 haw 5y g 0j9l 355 )3 4 4yt 355 sbajlow b plol
Ao oalawl 0jgy 03 salold b als o duw u‘l’ Sy Vs s> 0 5!
390 Ve 9 Somd Al o yd (gladgle @S o s SB > 4

ool b s ©ygots § Siglgsd Esb sal> po > ML,
oLS Ll il p 5l s b Culo g yio < /0 50 <0 &lyleS
. .- \.. K M . . soa
O )gody )L‘JS@ JLl 4)9) Aeoes pg‘)-‘ l) )y Sk 0P o
WWAY oloyss pow (sbagu b )0 cud gy pgd CuilS ylgicds 9 (wd

1- Single cross 201



oo 3l o o)l I ol ooyl 1y) Slestidghs 4y T Y

S35 jly LGl 08 )3 (Bolal O)jgod Sy dw (S
Sdo 4 40 VO gl 10 kg JS s w3 oty p S prdans
WIS 0310 paend {4y 5 00 59 Coled j0 g S el VY
2 (eSS 2 p355kS) (AL ol 13 (533555 Bpmo S
Hasanalideh and ) s_d awbxe (V) gatal, 5| (glasdgle )b

:(Hojati, 2012

SDM
NUE = N oolanD (v)

lor Gedl 3 (98 Bpae oIS NUE
lsa il 5 ons g Suis o3l :SDM
o sl y el Lls 59 JS:N (plant)

(LS 3 p 5 5kS) sladole )3 > g (L sl
wataly il edlaiwl by o (Tomar and Tiwari, 1990) g, bawg
el Candas (V)

(v)

e alg 50 0ud Mg Sitis oole

-\*Jy ‘_5'")[{ = ds)io > olS Wby 0y90 Job

SAS 9.4l 3ls 5 5l ssliul L laodls g )lel oo 4 455
glio g Sy djod ©ygoay j5 Gl Sl o0 gl
z= bl Jlein! maw > Duncan ;yaejl 5l esliiol b be 1 ke
i8S )18 byl 3)90 Ao
dalllas )30 Slis 4 Jls il

SS9 55 0jg 2 Jl Flslyly 05 Johe 4 gl
MEL, (o asly (pg Culby (adls g dib (pwDgpm 5,SKlas il
@hlS 5 Wi 2Ll wdgle Sis gosle a5 3 o (V Jga2)
ooy b (Y Jouo) 092yl stee sladgle @3 )3 (g8 S pae
s dle 9 5o Jo b 3 olS 93 gl )ll o5 SIS
8L Glidads e day oo Hla5 4y Y Jodn leMbl olul
s (ol (oS00 3 Jof Jlo & i > Jlu 2 53
olals o jiwsd ald 1 0alS s Jelss S (S g il
adaly 0l Ol g (lie b (25 2aS16d S Gl g el
aS ols gl 5l g (Garofalo and Rinaldi, 2015) 5>  euiiue
YL Sl ) il o0 s gl oS plil by 5
Foagd Gljee olS b sloise 4 )5yl S8 b sandye>
bl yide 5 ol doym S0 O)le 4 L dales I3
5,5 5l (Monteith, 1974) cubse g dalsd i 353 Slas
@Yl Sy ilulls (s 4 055 0lS Jgane glapSTy5 5
2 9 S Cladads <8l Sl 5 b S )
S oke & Bgde 03395 Sy sled BS 2 (pl polis Ol
Sy ol sly B Gl 4 (sindygd Oladiadi g 2l3E ol

Joamo 93 y o (gly oaid edlaiwl oy b cudly S 5
alie 5 55,5l (bjgel § Dlidos 38 50 5l o Jlo 93 2 )3 2l
92 32 sl (Sl doyd a4 sl el (b
sl o glanl 3050 0oy WA YL Jlo 0 2 50 5 Jpame
S 6ad alb bans (Jlo 93 2 3 9 (ol Jpame 93 » il
Db 8 La gl Cpror LacSja i b (b )50
saaad 93 )3 5 ae e Sy 3 talajl ol ol e (rieen
oieoi ol pLsl U8 JlocSy (e askab 93 j2 35 w2 j5lne
lo el (S5 Sy oyt o elocile e b il & g0,
L, Chenopodium album s Amaranthus retroflexus L.
ot 3 ) (olions 555 5 Sl (GBSl 55 n 23 005
olals (i il 000 Jsbo o J g ()3 4 gy 059550
5 5 ©ogmodn 1y Juad Jib 3 (o)l s edlatal e,
plosl dilaio (SB g lon g Of Lalyd olS 5o & a0 L g olaie
L)

2 0js ol WL > ely5 Jlo 93 50 )3 adlllas 390 lao
A ash Cuus sl SLis ool o @il (0,80es) Siis
@y 3 05300 pla i il ie 0 Mo yd ( IME (sdiog
OIS g aly piigpy by (aslid @iy (0 (uwgy 3 Sles
olizl oS Sz osle ags ol (gladgle )b )3 5 ' sygldl;
ML > &l 3)Shos samlone (gl W39 Mg LB 5 035
FA Codo d dn ) 50 gl g3 eyl G yok HiSa p o5)
(/) g e L) Jbzd o)l Lawg g 5 008 St ceslus
Loy gl (gl (U 00 preni HSe 4 Coles 40 9 (59
423 PO (gl )3 s 9 0dd (g 1l 13 55l s S goalo
odls do)yd g LA (597 0)lgd 9 W Kuid Cel YA Co 4y
1 duolore (V) galaly bl aily Sis
als K orle doyy = oS 5 100 )

b 5 g

039 o 31 (P S okS 2 25 olS) BME gy 4 il Capus
a51d )0 dg3ge 459y Muoyd el Cawddy BIE diwgy 9 4 4l
(53 35 Apuloxs (VAD oS5 Jae) JAbsS 5, bawgs Yl
Cddy BIVD 336 3> (59556 Juoyd o palols 55 (1) 4l p
(LS, p,59LS) 4ild pZ5gp 3,Shes .(Cox et al., 1998) Ll
0aLd 35 dnelre (g Jlade ) s 3 Shes o palols
0355 Cuut) &l (g Shas s 1 () > g0 el
s 31 (%) 59y (oM (Seyedi et al., 2012) s auwlxe
Daneshian et al., ) 15,5 awbro 0dg5Cun; & M 3 Slos
1 05) labsle @3 43 Kt oolo g cdmslne (gl (2002

1- Productivity effort



Yor

w33 (59 e D paan (20 5 gl 50 MBL (ST, g (39 yi 095 il ] )0 g (28

WSl 5,0 duoyd il (5,Sles) Sid 5 5 59 0 ML calisee
Cailyy (e ld sl sy 0,Slee @ild )3 dg g0 pld gy

iy (P<O.0L) Sls ixo 31 g ygloly (oS g asily )3 piigpm
{7 Jsi2)

st 5itgs 1515 15 Vb saSyy atle o lnl (il oal,3
i o ML ol 3)90 5 dituns (pl & Wgd ooy 3 9 039
Dged Jalgd

s

slapsty s as ol L bodls S po (uibjly (s 320 guls

iz GopST,5 50 WL (A4S 5 o5 Sl (B Wl 93 5 p0 il )ly 45205 Jgse @l T Jgo
Table 3- Results of combined analysis variance on some quality and quantity traits of faba bean in various densities

e a, Wla o il Mean square
e B 1 103 dfes Suid ol Cawd Al pjes Al el ulen  oagn dSes Culldp padld (gyglly AW
Sourceof  df ails ails ails a &l Grain Grain crude «1s Grain als 3 ywiSey  Productivity
variance Fresh  Grain Grain Gy Mrogen protein protein yield Grain effort
grain Yield dry Ve protein
weight matter . harvest
Grain index
/pod
ratio
(Year) Ju 1 3157 0.68" 2.73™ 1.3" 0.46™ 17.34"™ 116622.04™ 28.82" 48.99™
(YX R) ns ns ns ns ns ns ns ns ns
. 2 0.26 0.103 17.76 0.011 0.019 0.78 11539.39 11.56 1.49
IS x e
staesl 3 11.14™  5029™ 207.26™ 0.037™ 125" 49.01™ 194131.98™ 29.67" 153.45"
(A) s . . . . . . . . .
slagsls
iliseeX Lo 3 0.937™ 0.0019™  3243™ 0.046™ 0.0076"™ 0.309™ 1103.96™ 0.74™ 2.07™
(AXY)
s (Error) 12 0.67 0.096 74.64 0.032 0.12 5.14 9896.14 491 8.94
cvVv
(%) po - 12.27 10.59 19.78 17.16 853 8.58 13.16 12.9 8.78
Oy

w% % NS

3L e 2N o 70 Jloin! pdaws )3 )ld gxe 3 dme IS dgmg pas i g’ g
** *and ™ significant difference over control at p< 0.01 and p< 0.05 and not significantly respectively.
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Table 4- Analysis of variance for interaction of root residue of faba bean and N application on some traits of forage corn

ks i e S 3 ySos My 2,5 e 5l eslil g1,
Source“c“)f va}iance w3 adgle Production Nitrogen utilization
df Dry matter yield efficiency efficiency
(Year) Ju 1 12.01" 1190.7" 265.82"
S5 x b (YX R) 2 1.25™ 127.68™ 33.97™
Gl sbeSs (A) 4 26.89™ 2691.83™ 321717
(AXY) JloX e cbaeS) 3 4 1.10™ 109.58™ 18.17™
@39y 355 (B) 3 50.19™ 5036.6" 502.48™
(YXB) JUsX &5y 355 3 0.022" 2.54" 1.88™
(AXB) &y 355X ilisea (slagS1 s 12 7.83" 784.86™ 45.72"
Juo X5 255X cilize slagSs 12 0.27 26.67™ 32.05™
(AxBXxY)
(Error) s 76 2.47 247.82 13.7
C.V (%) &y gy - 13.8 13.8 7.99
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** *and ns significant difference over control at p< 0.01 and p< 0.05 and not significantly respectively.
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Table 6- Interaction effects of various densities of faba bean and N fertilizer application on some traits of forage corn
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Introduction

Sustainable agriculture is necessary to tackling environment pollutions whilst protecting food security and

reducing dependence to fossil fuels. Conservative agriculture is a sustainable system for crop production which
improves crops production. No-till system is one of the methods of Conservative agriculture which decreases
greenhouse gas emissions and soil erosion. Mulching is also one of the other methods of conservation agriculture
which covers the soil surface with varied covering materials and decreases moisture losses and increases crops
yield. Nitrogen is an essential element for plant and its deficiency causes plants growth and yield reduction.
Grain legumes are a great source of protein for humans and livestock and recommended in areas under common
agricultural systems within ecological focus. These crops have also the ability of biological nitrogen fixation
through symbiotic bacteria with their roots, finally, produced nitrogen returns to the soil and reduces the nitrogen
fertilizer demand for subsequent plants. However, only a fraction of nitrogen in their biomass will be available
for the following crop. It is estimated that 41 to 50% of nitrogen fertilizer applied to Maize (Zea mays L.) has
been lost to the environment. Thus, this experiment was conducted to evaluate the effects of faba bean cover
crop-rotation on forage corn.

Materials and Methods

In order to study the effects of faba bean in rotation with corn, a field experiment was conducted in two
growing seasons (2018-2019) at the research farm of the Agriculture and Natural Resources Faculty, University
of Mohaghegh Ardabili, located in Babolan village, Ardebil, Iran. Experimental treatments included faba bean
densities (25, 35, 40, and 80 plants per square meter) and different levels of nitrogen fertilizer in forage corn (0,
100, 200 and 300 kg ha™). A local small-seeded variety of faba bean was used in this experiment and 80000
plants ha™ -of corn- Single cross hybrid (201). Nitrogen fertilizer was applied as urea at the Vs stage of corn
development by top dressing (in three stages). At maturity stage of faba bean, samples were taken by 0.5 x 0.5m
quadrat for each plot. Grain yield was determined by harvesting seeds and dried in oven 65°C for 48 h and
weighted by digital scale (0.01 g). Three plant of corn were cut randomly in each plot, thereafter were weighed
to determine fresh forage yield. Shoot were dried in oven 75°C for 72 h and weighted for dry matter calculation
(data converted to hectare). Statistical analysis of the data was performed by using of SAS software (version
9.4). Also, significant difference between the treatment means were tested with Duncan's Multiple Range Test at
P<0.05.

Results and Discussion

Results indicated significant effects of faba bean plant densities on most of the traits. The maximum fresh
and dry grain weight were obtained from densities of 80 and 40 plant per m% Also, the maX|mum grain nitrogen
and grain crude protein were observed from 25 plants per m? 40 plant of faba bean per m? had the highest
amount of seed dry matter, protein yield, protein harvest index, and productivity effort. Also, results of
interaction effects showed that various densities of faba bean and different levels of nitrogen fertilizer had
significant effect on forage corn. So that, the maximum dry matter yield and productlon efficiency was obtalned
from 40 plant of faba bean per m? and application of 200 kg niterogen per ha™. 35 plant of faba bean per m?
without application of nitrogen fertilizer had the highest amount of nitrogen utilization efficiency.

Conclusions

Totally, results showed that faba bean rotation with corn could be a suitable alternatlve method for mono-
cropped maize with high utilization of nitrogen fertilizer (density of 40 plant per m? of faba bean and application
of 200 kg nitrogen per ha is recommended).
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