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Tablel- Physicochemical characteristics of soil and domestic manure in experiment
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N (%) (mg.kg™) matter
(%)
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Soil Clay-loam
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Table2- Energy equivalent of inputs and outputs in cropping system
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Energy Unit  Energy equivalent(MJ/ unit) Reference
&2909
Input
Sl h 1.96 (Banaeian & Zangeneh, 2011; Asgharipour et al., 2012)
1:Human labor
NT esle 12
- h 62.70 (Lorzadeh, et al., 2012)
Machinery
3 L 56.31 (Hamzei & Seyyedi, 2016)
fuel
:;24
Fertilizer
0395
N Kg 66.14 .
s Kg 12.44 (Banaeian & Zangeneh, 2011)
o]
" L 2.98 (Mihov et al., 2012)
o Kg 0.3
Biofertilizer
e (Banaeian & Zangeneh, 2011, Asgharipour et al., 2012)
Manure
LT o5
S VE 1.02
Waterfor irrigation
51 6
’ Kg 17.3
seed
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output
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g .
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& 5L > Slee
s Bl 2 Sl 16.56
Leaves and stem yield
g a8l o (LS )3 p)TelS 10005) ab 2ySlas (YL ¢ o lowd .“q;,g‘,s@w
s 29 1 JS2) 5,5 451, (S o p55ks 8409) 5 L
oo 00 drogi Chuad g (o> (il 395 b B ()9S 39S pllas blie 5l g Jlo 3l as ol lis 8 po 4y o0 pulis

G a5y LS )3 p)Se LS 9426 4 5, Shee L
Sojed gl S s e @l L by gladgS il )8
2 g a5, Lapllsl poy cupie ;3 gloug olls (S o losds

J9i2) 392 o sine )3 Sy g Bl g &b 3 Shes (65,951
D9 ;50850 4 035 9 oS Hlan (Jlo 93 3, Shee o BM3! (3

Sl piY i b el el (Jols slod 398 b 58



A21 o5 6395 5 6309 cilitio laplis s3Laidl g 51 slbainn 3 3,5 Los (b))

sladgs L (0350 9 SOl g (anj sladgs jloslisul
) (g2gS i85 ol duogs o3l slaplls 5 o lewd
5 polis 503 g iy had (g yiwd GRSl L alaily >yt
U sborss slases JolS Kl oS (00059 bl Bpuns
sty 25018 Lol (394 o (glaily )3 5 Sloe ialS Cvgo )
slads Gy ins 0y Slos (p iy Lgi peud Ll (gladgS
Ebrahim ;Ghoochi et al, 2013; ) s 2 o (ialS 1) olows
Ly —ins} o .(Jahan et al, 2007; Eidizadeh et al., 2011
algs 03l oS 00lgs 3 s Joli e ol ey Jlos]
20y Sles ialS a S Wi lo Law g @)d olS 50 0 SS6l
59 yd il iy Law 5o Jolisio pllas &y cond 151 pllas

(Porter et al, 2003)

295> 9 83959 &35

sbapllas )3 (63959 (555 (e85 Cppidi GigR Cnl 5
sl 395 L Jglute 65y S5 slaylo Sl i @ 0 cuis
5 ([LSe 5> 951K 45886/7) oliows 00 dogi i g (o>
(LSe )3 Jo5 LSa28392/9) tyjoss 5 JBls (55,5815
VT ppile (6399 (s3] 2058 9 i o] @5 205 drslme
g A (65,18 4u o (S > Jg51% 5142/6 4 10375/3)
» (LSe 55 Jo3lKe 2708/7 4 3206/5) slwsl 69y oS
o g (o (il 095 Ly olyan Jslite (65551 sla o
S Sl ) 5 b BBl (65556 5 alerd oAb dpog
P 51 (63959 (5555 cmyiin (4 Jgaz) 85 43,8 IS & 0y
odh dogi Cimal g (ol (Al 3957 L olyen Jgliie (55,0515
slrosles 9 s LS Sllas I i odliwl ey (oliend
SE gla Sty o35S Cute Sl 4 29 b Jg 390 (0365
(B ghe) il nosle jloslisl 3 2Vl 28 <5V W5
Sl O 5 (LS > Jg5LKe 519) (3yae i (6551 3o
Dy S yide cutS clapllss dan y3 (iSa 4> Jo51% 20016/7)

oladd sla sy (ials e ismen Wb o oLS ;0 Sis odle Ao
= as J)IJ bl_ﬁf ..\_.w)).\_mu uJ._w Nm\,s P (e ))l L5).)9JB
5 =>hb by GGl ST 3yl plaie 4 65y S o e
S5 Jeloe blize 31.33,5 o 4T baodles s Sl a5l
Bhs (65,0818 pllas 55 0 ollas 5, Slas Jpas cely oud
&b:W‘dwomwﬁﬁwsw)Ma;L
JaS el jlos plo & s 1) ,lSa )3 p,S5ks 9072 J5.8
ool b gnly a4 gy yidiy 35 04 duog oleewdd 358 5, Sloc
3 obod LadgS 103 50 i e g un; (sladgS |
PLS OlySie Jal (5ygliS Shial cue (Kl sl ),
4 o ¢ g 1355 b S8l (5,051 jlos (> il (390
JoB s 4y &l 3 Slas ¢ oliandd 04 duogd Caual 355 5,8
o8l 8 Ly iiislasgs sl |y (a5 p,55k5T893) )3
Ly olyan 4oy glacS e (30l b g obS jls 3)90 yolic (il
555 L 3.8l b g Joub B 5 Sloe Joua> el Jlis (55,955
JBlis (655 S 55 a8 a8 o es |y allas 3 Sloe oliowds
395 L Jghizte (65,9815 Hlas &5 Jbo )5 bl (i 3500
390 5 iy |y 3 Slas o jieS 1S )3 p,59kS 5699 L tuw;
Do yiaS &b 5l yles s 0,Sloe WSS Sy g ddlis 5, Sloe
9 uﬁ].) u.m.al;bﬁ lJ bl).o.m JSL\> d)‘)SJB 9 U)LAW AW Aoyl
wwoily 3gmg M) p,59LS 200 L o liowd 00 Anogs Linas
$529S1 Hlews gy p,5okS 600 wils 5, Slae B3] a5 Jbs )
slp Sy g aBlw oy Sloe o ol g () 2aal 255 L JBlus
-SL les ol 5l aw el 03,8 Wy kS ) 4,5 sLs 7800L
L (plosd 0l dpogi Chual g () (Bl 355 b JBls> (5559
b mime BMS! L jlos dudy (o Condl ,1S )5 p,55LS" 7482
0l duogd Cauas b amly ialS (65,0 S clajla 9 0)l5 g
‘Jbs u"l"‘“‘—"" [XW) Aoyl Y lJ J?l'\""’ d))9g§l> ‘U_,LM
5000 sgas Sy g Bl 5y Shoe b w395 b Jglie (555
Ol b 25,8 (e )8 SO (e 03) cp ol )3 RS ekS
OilS (65,5 S5 13 0ud duogy oliewd 358 Caua) oS Cuwlize
3 es (Jghio (5,915 ) (g ) 355 (piored 9 Jlite 5 4l
5 9995 il glaplls (oS5 iz sl 5)liS )



1398 liwsli 2 oylesds 10 sl g 5y9LeS ol pos 4y pii 422

halojl JUw 93 53 Syr g a8l g &l 3, Mo 05 po (Glasgo (8le) (il sl @525 -3 Jgoa
Table 3-Analysis of variance (mean of squares) for grain yield and stem and leaves yield during two years of experiment

i &lio il anyd il o Slas S g dBlu 3,Slos
S.0.V d.f Grain yield Stem and L eaves yield
L - -
J 1 9686383.09 7433128.67
Year(y)
(J)
s 2 397294.45 41856.41
Replication (y)
oSk - -
S 2 27376814.25 17425280.39
Tillage (t)
iy SEXLS 4 462114.15 76193.33
RxT
ShpSEXLSX JLs 4 730800.04"° 481682.96"
YXTxR
> 6 14518691.87" 11061954.13"
Fertilizer
5 X?Si)éd & 12 3115990.20" 1425676.94™
5% L 6 6270136.54™ 4721585.13"
FYx
355% 559X Jlus 12 4169301.26™ 2881713.18™
YXTXE
cotalejl o, ol 72 566858 419044.1
Res.error
CV Olyts g ps (303) 10.02 10.00

e g do Sy g gy Jlin] o )b ime i 41 g KR

*** and ™*: Indicate significance at the 0.05 and 0.01 probability levels and not significant, respectively
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Fig.1- Effect of tillage and fertilizer systems on grain yield of (Zea mays L.)
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MT:minimum tillage, RT: Reduced tillage, CT: Conventional tillage, B:Biofertilizer, E:manure H:recommended chemical fertilizer
rate, L:half of recommended chemical fertilizer,,BL: B+L, EL: E+L BE:B+E. Means followed by the same letters are not
significantly different at 5% probability level according to Duncan test
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Fig. 2- Effect of tillage and fertilizer systems on stem and leaves yield of (Zea mays L.)
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MT:minimum tillage, RT: Reduced tillage, CT: Conventional tillage, B:Biofertilizer, E:manure H:recommended chemical fertilizer
rate, L:half of recommended chemical fertilizer,,BL: B+L, EL: E+L BE:B+E. Means followed by the same letters are not
significantly different at 5% probability level according to Duncan test
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Table4-Energies consumed at different experimental treatments (MJ/ha)

ol Mol cony | Sow g OV e R Sl o N 5
Trea}tm“ents H‘-:manf;gr Machinery and Fert?liizer | Water Seed Total
Diesel fuel irrigation

BMT 2708.7 5142.6 5.96 20016.7 519 28392.9
BRT 2943.9 7385.2 30870.7
BCT 3171.1 9628 33340.7
EMT 2728.3 5516.6 6000 34780.6
ERT 2963.5 7759.2 37258.4
ECT 3198.7 10002 39736.4
HMT 2720.4 5890.2 115384 40684.7
HRT 2955.6 8132.8 43162.5
HCT 3190.8 10375.3 45640.2
LMT 2712.6 5516.6 5769.2 34534.1
LRT 2947.8 7759.2 37011.9
LCT 3183 10002 39489.9
BLMT 2716.5 5516.6 5775.1 34543.9
BLRT 2951.7 7759.2 37021.7
BLCT 3186.9 10002 39499.7
ELMT 2735.1 5890.2 11769.2 40930.2
ELRT 2971.3 8132.8 43409
ELCT 3206.5 10375.3 45886.7
BEMT 2732.2 5516.6 6005.9 34790.5
BERT 2967.4 7759.2 37268.3
BECT 3202.6 10002 39746.3

045 dpogi Chuas 365 L ¢ ol 00 duog 365 tHe ol 355 1B (it 358 B Jsliie (55,5515 CT sl jzalS 65,55 RT (b (65,5515 :MT

il 368 BE ¢ slond 5 (oo (845 565 EL ¢ slond g (uawj (8aal5 555 BLe o
MT: minimum tillage, RT: Reduced tillage, CT: Conventional tillage, B: Bio fertilizer, E: manure
H: recommended chemical fertilizer rate, L: half of recommended chemical fertilizer, BL: B+L, EL: E+L BE: B+E
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Table 5- Energies consumed at different tillage treatments (MJha)

o Sl g Sy W ostle > el e s
Treatment Human labor M‘EC. inéry an Fertilizer . Vyate_r Seed Total
iesel fuel irrigation
MT 2722.16 5569.91 6694.8 20016.7 519 35522.61
RT 2957.36 7812.54 38000.44
CT 3192.56 10055.22 40478.32

Joliio 555056 CT iy Linls (65,556 RTeJolis (6,551 :MT
MT: minimum tillage, RT: Reduced tillage, CT: Conventional tillage

Gl cnge b Sy g Bl g b A 5 2 45 st
i ol 10 Wl i gy ol (7 Jgis) 35 Lvgrs sl
3905 J5 3514558 ol 51 sladlae g 9iST JS lgie
100079/03 4 52575/22 Jslse e piay )3 s (9)>
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Table 6- Output energies by different experimental treatments (MJha)

2 )loss I 295 S5 Sy g Blw 55 a5
Treatments Total output energy Stem and leaves energy  Grain energy
BMT 243945.6 109675.5 134270.1
BRT 193328.4 887050 104623.4
BCT 178965 82021.1 96943.9
EMT 260653.3 177386.9 143266.4
ERT 246935.1 109979.1 136956
ECT 216350.3 98645.1 117705.2
HMT 242619.7 110099.7 132520
HRT 230767.7 108496.9 122270.8
HCT 257302.6 115354.2 141948.4
LMT 228125.7 102070 126055.7
LRT 183413.9 84746.3 98667.6
LCT 184609.3 82412.4 102196.9
BLMT 2782217.3 123902.4 154324.9
BLRT 220627 103188.94 117338
BLCT 197074.8 88882.76 108192.1
ELMT 296263.5 135915.9 160347.6
ELRT 309459.5 139263.2 170196.3
ELCT 246070.2 1111824 134887.8
BEMT 278175.6 129168 149007.6
BERT 227248.6 107640 119608.6
BECT 211297.5 101016 110281.5

MT: minimum tillage, RT: Reduced tillage, CT: Conventional tillage, B: Bio fertilizer, E: manure H: recommended chemical
fertilizer rate, L: half of recommended chemical fertilizer, BL: B+L, EL: E+L, BE: B+E

odd dpog Cuad 365 1L ¢ olawd o0 duogs 365 tH (ol 35 1E ¢ w355 B ¢ gl (65,058 CT il jials’ (55,9515 RT ¢ Jols (55,555 :MT

(U2 3 Jg3l0) (65,9515 clisro sbajlowd j2 (295 ($551-T Jg>
Table7-Output energy by different tillage treatments (MJha)

slos al> 55,4 Sy g 48l (555 w29t &5
Treatment Grain energy Stem and leaves energy  Total output energy

MT 127695.69 118316.94 261144.44

RT 124237.28 106002.80 221667.92

CT 116022.29 97073.45 213095.75

Johie 65)sS s CT wadly il (55,5815 RT ¢ ol (¢jyses :MT
MT: minimum tillage, RT: Reduced tillage, CT: Conventional tillage

@S5S cdg g ol Copie Y lle (5551 (35 2 (U535 = p 59 kS0/24) oo (55,5818 IS yobo o,

Sy 2 yieS (g5l 5l edlatul ShS Cas (Jeluie 5 lawgie Cand dy gyl 6501 (690002 syl dgS” glgil dan b 52y
TS pllas S oS Elil sl 55l age ey Srae 2 Studly ol 42 105 9 Jgi2) 05 K3 slacsrpS el
2dd dpogi Cimal 395 > (oliend 00D drogi Ojgo 4 ()9 FS29S yuS gySe (m il yieS (939)9 saisipl 4 plls

= > lior i 00l Aoyl Caual g (o adls 355 > olewd SYU Sy 4 0eg opl b33 )5 0 50Lj (590500 (il il
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5 o (il 395 bl Sl (6555 plls Sl o 4 RIS
plbs g (LS ,d Jg3L5%e 266051) olowis ods dpogs Ciuas
2 o3 145119) Ll oud drogs canai b Jslite (55,555
el s 4 (S
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» Jo5le B1346/TI L ply Lalls (6550l 9 Jg3Ke 3 p)Soks
[(Banaeian & Zangeneh, 2011) 15 34/, ,lSa

dog Gal g () (Al 295 > b g () (Al 555>
1 i) @ (S Sladiss )5 Dg (S 3365 ol 0l
Johise plss & cons 2u0)3 29-T0 0 puS g )3 S0 pllss
(ol 33 oy S > (Pimental et al., 1983) cél il
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L bl oyle )3 53 (£39y9 4 (2955 (855] Cunms (2010
aewla 2190 §2/10 3/90 ply sy @ Ll g ailianli 5 L
Col gl 0yleg )3 5150 50 (6550 Glesily Shledy ol onds
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Table 8- Energy input-output ratios at different experimental treatments

oy &5 3 oslisu! o, c &35! d)d9 °)t'e_r.’_t e’\ﬁu & ‘ °I‘.’~: &5
. nergy productivity etenergy Specific energy
Treatment Energy use efficiency (kg.MJY) (MJ.ha'h) (MJ.KgY)
BMT 8.59 0.280 215553 30.87
BRT 6.26 0.200 162458 31.50
BCT 5.36 0.171 145616 31.48
EMT 7.49 0.242 225873 30.96
ERT 6.62 0.216 209677 30.67
ECT 5.44 0.174 176614 31.28
HMT 5.96 0.191 201935 31.16
HRT 5.34 0.166 187605 32.07
HCT 5.63 0.183 211662 30.86
LMT 6.60 0.214 193592 30.78
LRT 4.95 0.156 146402 31.70
LCT 4.67 0.152 145119 30.69
BLMT 8.05 0.262 243683 30.69
BLRT 5.95 0.186 183505 32.10
BLCT 4.98 0.161 157575 30.98
ELMT 7.23 0.230 255332 31.37
ELRT 7.12 0.230 266051 30.94
ELCT 5.36 0.172 200184 31.02
BEMT 7.99 0.251 243385 31.76
BERT 6.09 0.190 189980 32.31
BECT 5.31 0.163 171551 32.64

ol dpog Cuad 365 1L ¢ oliawd o0 duogs 365 tH (ol 358 1B ¢ ) 355 B ¢ gl (65,058 CT il jials’ (55,9515 RT ¢ Jols (55,5515 :MT

MT: minimum tillage, RT: Reduced tillage, CT: Conventional tillage, B: Biofertilizer, E: manure H: recommended chemical
fertilizer rate, L: half of recommended chemical fertilizer, BL: B+L, EL: E+L, BE: B+E

19 Ui )azals 1y 3 ,Shos 5,5k Sy s (glyy 003 U yuae
9251 jlp oy 5551 Olise (a8 pAS olS () (otilo]]
,» -(Rajaby et al., 2012) 39 Jo51%5 6/2 L ply o] op yidis
1/3 55 (Beta vulgaris L.) x3 juue ok o5 /50> iy
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Table 9- Energy input-output ratio at different tillage treatments

Sosd &35 3 ealiwl g, S35 90 oL 555 o329 55!
Treatment Energy use Energy Net Specific
efficiency productivity(kg.MJ?)  energy(MJ.ha™) energngJ.Kg'
)
MT 7.42 0.238 225622 31.08
RT 6.05 0.192 192240 31.68
CT 5.25 0.168 172617 31.28

Jolio (655951 CT widly il gjy55B RTe filis (5,581 :MT
MT: minimum tillage, RT: Reduced tillage, CT: Conventional tillage

% 03l o 5 SajalsS] pllss 93 5,Shos 003 10 by als
2 aSh 0gbie ol au e e jledly jieS Bpae b s
coab ol o 1y Lapllss 4568 pl (gylul cse SYeb
(Jahan et al., 2009)
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Table 10- Details of costs and revenue in the studied treatments (Rials)

osd Lo > &1 ol 3 adgle sol,>
o S (s 3095 ol 35 tleenes 355 O35 Sais 2o Suiis
Treatm Till Bio fertili M Chemical Drvi Grain .
ent illage io fertilizer anure fertilizer rying revenue Dried forage
revenue
BMT 1000000 240000 0 0 197340 81777696 7947480
BRT 1500000 240000 0 0 153767.5 63721252 6427920
BCT 1900000 240000 0 0 142480 59043712 5943600
EMT 1000000 0 9000000 0 210562.5 87256100 8506320
ERT 1500000 0 9000000 0 201287.5 83413540 7969560
ECT 1900000 0 9000000 0 172995 71689128 71481609
HMT 1000000 0 0 5030000 194767.5 80711652 7978200
HRT 1500000 0 0 5030000 179705 74469752 7862160
HCT 1900000 0 0 5030000 208625 86454200 8358960
LMT 1000000 0 0 2530000 185267.5 76774852 7396440
LRT 1500000 0 0 2530000 145015 60094216 6141000
LCT 1900000 0 0 2530000 150202.5 62243916 5971920
BLMT 1000000 240000 0 2530000 226815 93992136 8978400
BLRT 1500000 240000 0 2530000 172455 71465352 7477440
BLCT 1900000 240000 0 2530000 159012.5 65894780 6440760
ELMT 1000000 0 9000000 2530000 235667.5 97660612 9849000
ELRT 1500000 0 9000000 2530000 250142.5 104000008 10091520
ELCT 1900000 0 9000000 2530000 198247.5 82153764 8056680
BEMT 1000000 240000 9000000 0 217500 90132000 9360000
BERT 1500000 240000 9000000 0 172500 71484000 8280000
BECT 1900000 240000 9000000 0 162500 67340000 7320000

ol dpog Cuad 365 1L ¢ oliawd o0 duogs 365 tH (ol 358 1E ¢ ) 355 B ¢ gl (65,05 CT il jials’ (55,955 RT ¢ Jols (55,555 :MT

o g st aal 368 BE ¢ land 5 ool (8ial5 565 EL ¢ lond g i dl5 355 IBL ¢ olowid
MT: minimum tillage, RT: Reduced tillage, CT: Conventional tillage, B: Bio fertilizer, E: manure H: recommended chemical
fertilizer rate, L: half of recommended chemical fertilizer, BL: B+L, EL: E+L, BE: B+E

(JU5) 1395 Jlw cuond olas! 1 (g3UaiBl (5] (Flowlime (Lo =11 Jour
Table 11- Foundations of computing economic evaluation based on the prices of 2015 (Rials)

S pube glade IS 3 dyge Mg Sl 3
Common costs  Cost per hectare Production (Kg) Revenue
s 3500000 Grainalb 10360
Seed
el 1200000 Strawcsis egle 1200
plant
k! 4250000
Irrigation
o) 12000000
Land
S5 Je> 1700000
Transportation
N 4200000
Harvest
sl e 1500000
Collection
o 110000
Insurance
e ! 2200000
water cost
o 30660000

Total
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Table 12- Economic benefit analysis in in the studied treatments

o J5 a5 (LABL (53;,1) 5 el oAl el > LBl (549 0300 i 3 40 Do
N Totalcost  Totalrevenue(Gross value) - Economic 2% G 290 S
Treatment (Rial) Netrevenue(Rial) Productivity (g.Rial") Benefit-to-cost ratio
BMT 32097340 89725176 57627836 0.24 2.79
BRT 32553767.5 70149172 37595405 0.19 2.15
BCT 32942480 64987312 32044832 0.17 1.97
EMT 40870562.5 95763420 54892858 0.21 2.34
ERT 41361287.5 91383100 50021813 0.19 2.21
ECT 41732995 78837288 37104293 0.16 1.89
HMT 36884767.5 88689852 51805085 0.21 2.40
HRT 37369705 82331912 44962207 0.19 2.20
HCT 37798625 94813160 57014535 0.22 2.51
LMT 34375267.5 84171292 49796025 0.21 2.45
LRT 34835015 66235216 31400201 0.16 1.90
LCT 35240202.5 68215836 32975634 0.17 1.93
BLMT 34656815 102970536 68313721 0.26 2.97
BLRT 35102455 78942792 43840337 0.20 2.25
BLCT 35489012.5 72335540 36846528 0.18 2.04
ELMT 43425667.5 107509612 64083945 0.22 2.47
ELRT 43940142.5 113750572 69810430 0.23 2.59
ELCT 442882475 90210444 45922197 0.18 2.04
BEMT 41117500 99492000 58374500 0.21 2.42
BERT 41572500 79764000 38191500 0.16 1.92
BECT 41962500 74660000 32697500 0.15 1.78

oddb dpog Cuad 365 1L ¢ glawd 008 duogs 355 (He pold 565 1B a5 555 B ¢ gl (65,95 CT il jials’ (55,9515 RT ¢ Jols (55,555 :MT

o g ) adls 368 BE ¢ sled g ob (a8l 368 EL ( plond g ) (8l 565 Bl olows
MT: minimum tillage, RT: Reduced tillage, CT: Conventional tillage, B: Biofertilizer, E: manure H: recommended chemical
fertilizer rate, L: half of recommended chemical fertilizer,BL: B+L, EL:E+L, BE: B+E
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Introduction

Although industrial agriculture achievements are undeniable, its negative consequences such as biodiversity
loss, pollination and human health are remarkable. Currently, yields of the world’s four most important crops
would need to increase by around 60-110% by 2050. Agro ecological practices contribute to agro ecosystem
redesign, efficiency increase and substitution practices based on various processes such as bio fertilizer, reduced
tillage, reducing the use of nonrenewable energy. Corn is an important crop in the world and Khuzestan with a
huge amount of inputs and energy uses during its production. There for, the assessment of agro ecological
practices is essential for sustainability in corn production.

Materials and methods

In order to study yield, energy input-output and economic indicators under different tillage and fertilizer
cropping systems of corn, a split plot experiment in complete randomized design with three replications, was
conducted at agricultural fields under Behbahan condition during 2015 and 2016. The experimental factors
included different tillage systems (minimum (MT), reduced (RT) and conventional (CT)) as main plots and
fertilizer patterns (bio fertilizer (B), manure (E), recommended chemical fertilizer rate (H) and half of
recommended chemical fertilizer (L), integrated bio fertilizer and chemical fertilizer (BL), integrated manure and
chemical (EL), and integrated bio fertilizer and manure as subplots. Assessment of energy indicators evaluated
based on the energy output-input ratio. Human labor, machinery, diesel oil, fertilizer and seed amounts were the
inputs and yield values from different treatments considered as output. Energy equivalents were used for this
estimation. Based on the energy equivalents of inputs and outputs, energy use efficiency, energy productivity,
specific energy and net energy was calculated. The production costs of each treatment included the land value,
water value, fertilizer, fuel, human labor and tillage.

Results and discussion

The results indicated that the highest grain (10005 kg.ha™) and straw yields (8409 Kg ha™) belonged to
ELRT treatment. The current study demonstrated that MT and RT with Bl and EI have significant effects on
grain yield. The results of data analysis indicated that maximum and minimum input energy was 45886.7 and
28392.9 MJ.ha' in ELCT and BMT treatments, respectlvely The greatest contrlbutlon from total energy
belonged to energy of machinery (10375.3 MJ.ha™) and human Iabor (5142.6 MJ.ha™) |n ELCT treatment.
Highest and lowest energy of fertilizer belonged to EL (11762.2 MJ.ha' ! and B (5.96 MJ.ha™), respectlvely The
input of energy for seed and irrigation water in all treatments was same (519 and 20016.7 Mg.ha, respectlvely)
ELRT and BCT treatments produced the highest and lowest output energy with 309459.5 and 178965 Mg ha™.
The BMT provided the hlghest energy use efficiency (8.59), energy productivity (0.28 kg.Mg™). MaX|mum
specific energy (32.64MJ.ha™) belonged to BECT. ELRT and LCT produced the highest (266051 MJ ha) and
the lowest (145119 MJ.ha) net energy. Among different tillage systems, the highest energy use efficiency
(7.42), and productivity energy (0.24 Kg Mg™), net energy (225622 Mg) were calculated in MT. Economic
analysis indicated that maximum and minimum total cost of production were 44288247.5 and 32097340
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Rials.ha™ that related to ELCT and BMT treatments, respectively. The highest (113750572 Rials ha™) and lowest
(64987312 Rials ha™) gross value were obtained ELRT and BCT, although maximum (69810430 Rials ha™) and
minimum (31400201Rials ha™) net revenue was calculated ELRT and LRT respectively.

Conclusion
Application of minimum and reduced tillage, bio fertilizer and manures and integration with half of
recommended chemical fertilizer, are the effective strategy to improve resource management in agriculture.
Moreover, effective energy use in agriculture is one of the conditions for sustainable agricultural production,
since it provides financial saving, fossil resources preservation and air pollution reduction.
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