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(JUy Vo) ook st sl 45 Lodliv g odlys Cuond Y Jgua
Table 3- Price of input and output in the years of design implementation (10 Rials)

Jle
oL & aslg Years
Name Kind Unit
2012 2013 2014 2015 2016
P35 oot Proks - 1050 - 1241
Wheat Output kg
puiS o8 - - 394 - 315
Wheat Straw
il 980 1634 - - -
Canola
RS ) ) ) 332 )
Tomato
598 da S LS i i i 50 i
Tomato straw
ladgle @) - 102 - 164 -
Corn
ojiy ogse ) ; - 538 -
Melon
o> LS } ; B, 50 -
Melon straw
S el - - 596 617 ;
Dry clover
paiS oles PS5k
890 - 1362 -
Wheat seed Input kg
b 2273 3789 - - -
Canola seed
GNP 2 )k - - - 201000 -
Tomato seed
hibgle )3 5% ; 72 ; 7600 -
Corn seed
o - - - 200000 -
Melon seed
b - - 16299 16866 -
Clover seed
29 420 785 785 785 -
Urea
porigel lnd 570 1040 1040 1040 ;
Ammonium phosphate
ey Al 500 893 893 893 -
Potassium sulfate
S 9500 16700 16700 16700 -

Micro elements
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Table 3- (Continue) Price of input and output in the years of design implementation (10 Rials)

Jls
Y &y saly Years
Name Kind Unit
2012 2013 2014 2015 2016
én o3l lysks 1311 13.34 17.76 19,55 22
Electricity Input kw
ol ped 51697 67102 78196 107547 119032
Fall plowing Jces
il S ha 19861 27218 34085 40257 44843
Fall disk plowing
ol i - 57263 63913 101908 ;
Spring Plowing
ol S - 24530 31892 39426 -
Spring disk Plowing
— 41551 53932 62849 86000 95671
Leveling
gmes 11595 15051 17539 24000 26699
Split classification
bk 21742 28220 32886 45000 50060
Seeding
il 24157 31356 36540 50000 55622
Toxin spray
.Ef:“'l*’f 16910 21949 25578 35000 38936
Fertilizer spray
P “"ﬁ_ 65891 110497 143190 155787 164223
wheat harvesting
b cudlsy ; 110648 143386 156000 ;
Canola harvesting
phed Sy - - 520233 566000 -
Clover harvesting
o by - 250597 ; 366000 ;
Corn harvesting
o “.“Lf 16400 17200 22000 32000 43200
Herbicide S [ S olS
“ . -1
oS S kg.L 5000 9800 24000 34000 45900
Insecticide
el 5000 5900 10000 18000 24300
Fungicide
03 ) 9 1533 2205 2854 3076 3314
Female worker celw
2o 8 o hr 2058 2967 3623 3925 4248
Male worker

S35y ol (5595058 Slea lojls SleMbl ¢ Lol oylsl =l el 3 5o 23S le
Source: Statistics center of Iran, Statistics and information bureau of agricultural Jihad organization of Khorasan Razavi



IVAA Sl dojlods ) ale ¢(65y9LesS (wlids pgo 4 25 \da

inl38l) ol o p3 e T o5k # 5 Lol el (oolasdl an 31 oz
S1oojk g5 ol (ae 3oly o lil a4 (s cadio p Jb) <17
FoS jlas ()l gl 4 s Lol el JoiB LB g (ool ax
51 oolau! ‘OT sl yiels g 55l &5 CM"] L &S gyobay il oo
uily daled alie Wb 1 oyl ool o9y » sl AL !
bobel ls calply bl Spslogw Sl cols &5 Ll |
oo g 03 (blix (6)ysliS Cua D b D e slajles
Cuwl (g3laidl

ol 5 (55,95 slles 5l Sy el i) S
bylo b )il o abiee I3l 2013 55,958 slaclled
) JS8) sl 5 Slas (gl s ol 39 S L Ll e

o @l (=hi el sl (29) awlie £ Jsar
Ble g a (A5 e o i 1) Hles o eokaidl Gl
IR b 595 g e > 85 13 e ol s G
abdl, jials osud ol yles o Lol Wb o LialS [alBL o) Lla,
b g o el ialjdl o joxie duops Yo Ll ol él (Jglize b
Sl opl i ya b o LialS dasme Juoyd Froy Lld iul3el
Ve ylde 4 Llay digs s obasl \a 5l aad o lis Lol Cowl o8
F Jgi2) cosl pige (03 o g ) 5503 slod 93 il o>

duslio 93 & 90 byjloy ylows i edlasdl pusd jolaie &y
AL it 45 ol lag s e Ao &S jslaslan g o
g 0395 (o3baiBl o6 I L5 Jless & Canms Canl ie ol ol
Canl Selyd ial33l 5 G Ll p A il 8l 15 Ked e LBl
slojlos 3yl (508 alys nja (39 (sglue bailpd 3 L g
ol 03el ¥ Jgan 33 osile (Sl (gl

93,51 45 bl 5|l (oolasdl Hlo O Hlewi A 5l Jgd> oyl 5o
&5 5 e gl ol apse Al il (LS iz jo glo slos
o S bl oo 5551 512 1 i alone 46 o35l
g g0 dla>Mo oS pglailan b dulxo 0330 ¢ 3 5 sl gl 5 i3
295 51 U5 slos 4 Cud 1 oy pisalal jlos o 51
o3il &5 5 0350 o J 553 ol Ll i (s (F i)
Ssshr sl yidey (F ) 38 5 U Jlosd 4 G 35
slowi Jg 0392 203 FYV 035 £ 5 s ¥ sy 4 s 3T jles

(V Jga) conl 203 YO 0351 25 ¥ cd)y & o ¥

Sl oals ) Ll bis (90 slajles )3 058 dely e
& Caol Loy VO B o 5l Csls 43 5 o pd Ve UYA (4
o5 sl el)j omes sde o 50l ) gk sl SaEe
2al)d 0,85 Yo oliwg) 02l K 5 il o drg BB ol
261> ()l e plyy 9 4S) Jll e 53 olo )3 lSe o 4l
B9t S8l ] o Cants JU, YYD+ Lawgio joka (5, el
b oS el ond pMel Jb, AAVIFS A8 Jlo 5 5,5 slale
dol)y Jolee Loydi wled o iy Lo y3)lS oS dow abje Cluss]
Loyl )3 (55,5l (o5 S 0 dolyo cinl bty 5 oo S S
ik sl sl 35059, 55 gt Sl s 3 )b (65)5LiS b
2 alh e; bwgle VAT Jlo (il ol 500
aily 85 035 1S £ (595 luld Gl ) (65)L3S 150 0
o 23 YA &8 ol JlSa VD )i ¥ oliwg,y Hlgls o (olp
ssbar oo o oes oSenl @i 4 deg bl
Byl Lt o S VIV Sy, slaylgls 5l suo )y AF Lawgie
5 ko> YVID piomed ol e Sy ) a8 Ll 4y oS
sl 1y oy slaies 2oy B (il (65y5liS” (10 e
o=hj Vgame Gkl lijlis & gael)y cplply )0
Oty ol a8 @ 50 5 Bods JEho a8 o0 L)
el & 2295 G Sk (55,9l @ Glabiwg | (Sl
dasgi 5 @sy ol ) Ol sy )8 welyy il
D)3 6t Cudbge (Sl GISlle )5 o 4y (Bl (55)0liS
SiasSB s 3 jpsSB Sllas 5 b (ol ool
Sy 4 09 sl ban i Il e (Johie (6535 4
4 el (g Sbm Johite o3ud g a8l (EalS w5l le Sl
Gy A Caritlo Lol dd o ]38l ) adls s do )3 £/ g < /5 iy
e il 8ops YAA 5 VY Lalls caniio g 5 YV/Y 5 A/A
Johize (65,956 Slles Qb gyl Cgls > cplply
Jshie o3l jlawd QBl o3jls 5 45 (5)5b & )l (golaill a5
@ oS00 OHle 4 Sl o yd A Dgds (ool oy Hled b @
@ pals Cadie Jb) MA bsgio jobay iz (al38l Jby 2 )l
OBl b oS gy gboy o 465 ! Sl gl 5o Lol Wl o Cawd
i A e (e b Jgliie b g 4Bl il p3ud jles
VN s s Candio ) Lol Wb o i3l a5 o3 £/F g </
3l ecnlplo g o 03938 Mo pd +/A 9 —Y/A LAl Cadio 9 V/A
2 pod Gah @l 4 aBl als o5 Hle Gl oladl L
O sl & Jale w3ed Q! bl sl jal by jlub ools



¥¥

IVAA Sl dojlods ) ale ¢(65ygLeS (wlids pgo 4 23

Surpuyy yaseasay amog
7T g ner
uoneyed ul dous snowaad jo smens jo ddeusad oy
5o e f 0§ g mem 6 o s

8 6 SOOROSPE  OODELLT  66GRGLIE  ISOTITI  SOGTLSE  FEORI1  ORCOROR  SIOL8T1  19L6LLL  OSIZTOIL 09 e —
€1 L8 OIFTTRFE  GGFRTHF  LIGEGPOE  OTE6I61  POIGROL  SROO0EC  OCHP6I6  CCESLS1  GHPIZOL  O6O0SIT 0f [FUOtIAALO )
e e[
81 s O0FSLFPE 6987909  TESSIPRT  IRLSLPT  OSCCIOL  CLLEOT  OSOEOZE  OPEECSC  OBLELGO  DRLOSOI 0 f
6 16 OPRGER6T  TS6I0OC  FOSOSTLT 1899001  BOILEOL  ZZOSI OZRSSBS  LOOZEEl  SIPGIGL 099961 09 e —
€1 L8 TEPELRIE  ITLLLOF  OILSGLLT  IFBEOST  O6POBSL  [9CLE 001L960  (SIFBOT  OG9TLSY  OFIEIET 0f paonpay
— g "
61 18 PREOISIE  OFSOTO9  BESGSEST  LLOBLIT  96HF6S9  LPTST 001168  FGEREIC  FHIIZZL  OT9LIOL 0 A
[ 68 OFPLEIST Q006997  OLEROSIT  98ROL6  OOI6SI9  HOOL Q00L6SE  6ASOGE]  OT96LOR  0O9ELOF] 09 —
§1 <8 ORTOTIOE  SHOOISE  FUGDOST  GIOSSEI  9SOL199  GHOSE 0RPISSE  BITPIFD  THGLPOR  OFBHOFD 0f 6 wagd
0z 08 ORISEEOE  €ELLT00  [HHOICHT  LEBGLPT  BRPPCIL  BISLL OT0SSHE  LRHOI6T  ORIRSIL 099961 0
adeyuaaaad 3 d SIa)sAs
wauag w_ﬂ___ﬂww [EwL aougpy gy MENS paag uEng PRIA weng pasg C (55) anpisay uush_ww._
o oy A LEd i 5 g 5 s s i s A L
AL '
o _!._u._
. ﬂﬂh-- nﬁ—].- QTOT Wi anjes ___...._uu_._—u.uh_— Palumoasyp oy |, FLEUTERY oy TEM] 44 oy JUDIIEM |
¢ ) . _ .
v cfjor Fle dge w0 oA ol o g1, P < ovd cfem ol

(SIEIY 0] ) 2B Ul SIUMLIEIL] UL 04D [EUofIUaAu0d Jo Juag -+ Hqe |
wré[" 3-cfjer of el Sl b (7 R (4 FT)



¥o

ge]

WAA leg Voslad ) ol «(63,5LiS ol pos &

Sutpury yoaeasay @amog
T A ner
uoneios ut doss snotaid jo mens jo afeuasiad ay) ,
(S ey 06 gm0 e 6 f bt

9 Fo FLOLOGOE  FIFSSEE 0OTTSTES 6199571 9£0S018 €ETRI  IS1SBERI  S6LPECS  €9CFROT ETPTRTL SLEE90E 09 adeqL
] 16 ECOFIOLE IEIB6IS TTGSIFTS FEIBINT 9LOFOOB SSTRFT  OLODPGRI  €SOISHFS  TRLESOE L6EVFEL OLELOET 113 [BUDIUBAUGT)
£l LB TTE96965 SOTSELL LTIOI961S 9EE6F6T FTOTLYL STI9L  ISPESTRI 9L9LGLF CER60OLY L6DEITL SOTEE9E 0 et i’
g i ECOFTLES  S900FV9T BBEFROIS LTPOL01 TIOIGLL SOIL  TE9LTL91 C609695 TES9651 SFTSHED  SISLERE 09 adeqn
8 i} CITSEEDE  RISO0SE LA98TRISC GTOOBFI FTLI9IL 9I6T1 OIETI0B] L9808FS  LLSEIOE OTORLTL 968TSTE 0¢ pampay
Tl 28 6FEQLESE  ITPEIS9 OTGTTRRY 69SS9TT BOLLIE9 LES0E O060TTBS1 6LTISSY FIELITE €809V0L EFPOLTR 0 e Al e
L g6 0RD0S91S  0506F9T 001006 16CESR  9LSESs9  FEGT  06E06FS]  10¥0E6S STTEGLI  £900S9L 6T9LI10C 09 P——
] 16 LODVEFSS  LO6SKLY OOI80L06 900S0L1 OBFTOL9 SPCT  1ETPO091 OT91T09 SS9RE0E TROTIPL 9L0LT9E 0t Ty 1&__
&l %] 6IRTIOEY  £OE99T6 9TCOPERE OBLIGLT 9IE09EL FLTE  IR9ERBRI  OIF66LF O06C909F OTESOFL TROGRYY 0
SIIA)SAS
almuadiad  qeol  Jowly  wWEW MEDS  PRIA MEDS  PRIA PIIA  MENS  pads paas (%) adefy L
Beuaaiad g q LA Ll ¢ ) ¢ T75ie Toste g T I E.Emmum g 9
Jauaq - f I A I b A 19 If iR
I0UjIy 1t
q,.__.-__. bl ; - i FLLETTNY O)RIID ], J2AD[D) FLLETT T BOUE) JUAEAL ]
forclier  upanjea uopanpoad pajunoasyg
. ((e0 G 00 € o3 el o o) s v glrg” poied g ! o

(s1ery 01) w22y Jad syudumyeax uojejod dosd sjqeue)sns jo Jauag - AqEL

wrb(" o - cfior o€ g’ e b 5™ Rl (o fAN)



IVAA Sl dojlods ) ale ¢(65ygLeS (wlids pgo 4 23

4

40000000 ONo nllage OMmumun tllage 8 Conventional tillage
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i I b
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Crop residue management
&l Ol 45 Ll 0nile BU Hlow ;3 (Al welyd 1 (65,95 LT —Y JSUS
Fig. 1- Effect of tillage treatments on net income in residue retention treatment in conventional crop rotation

(Jly Vo) @ty =155 ald (gblowd tolyd g A3~ Jouo
Table 6- Cost and benefit of conventional crop rotation treatments in hectare (10 Rials)

Loy
Iy
Treatments L. oAbl cato Al Catn L
el &g pp Cadie & & LR
. . oA o « Marginal
. 5 *L Cost Benefit i i
Sy SB A : Marginal Marginal
» . Net benefit , : cost
Tillage Residue (%) gross benefit  net benefit
systems
0 9663069 30338180 20675111
o (9
No tillage 30 9663069 30126286 20463216 -211894 -211894 0
60 9663069 25237436 15574367 -4888850 -4888850 0
0 9717803 31516384 21798581 115 6224214 54734
asdly yals wous
Reduced tillage 30 9717803 31873432 22155629 357048 357048 0
60 9717803 29839846 20122042 -2033586 -2033586 0
Jghite ass 0 10285258 34478400 24193143 8 4071100 567454
Conventional 30 10285258 34922416 24637158 444016 444016 0
tillage
g 60 10285258 34568005 24282747 -354411 -354411 0

ol pd 8 Jaaze il g olS" jl osle 8L o 2*
* The percentage of straw of previous crop in rotation
Guios slaasl, :isle
Source: Research finding
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(JUy Vo) gty ols £y oW ylowi (gdUail Cilu o 43 aile (SU (oLl g ,lowi -V Joua
Table 7- Remained economic treatments in economic comparing of conventional crop rotation treatments (10 Rials)

So - Seka Cadie . ik Es
Treatments ) Rt oAU oA AR siles
5 . oA LY T W Marginal
el Ly Cost Benefit Net  Marginal Marginal Marginal  rate of
S35 Residue benefit gross net cost r(z:(; ;n
1 1 0
Tillage systems (%) benefit benefit
P O 0 9663060 30338180 20675111 . . . .
No tillage
b el 0 9717803 31516384 21798581 22 1123470 54734 2053
Reduced tillage
b “&K"”w 30 9717803 31873432 22155629 357048 357048 0 -
Reduced tillage
Jslse @5
Conventional 0 10285258 34478400 24193143 5 2037514 567454 359
tillage
Jslse @3
Conventional 30 10285258 34922416 24637158 444016 444016 0 -
tillage
sl pd 8 Jaame (iS¢ olS” jl oo Bl o p3*
* The percentage of straw of previous crop in rotation
suios sbaaisl, 1L
Source: Research finding
(Jly Vo) ol (o815 QoW (sl loni ol g 452 —A Jgu
Table 8- Cost and benefit of sustainable crop rotation treatments in hectare (10 Rials)
o R o3}
treatments Caxdio 26 Caxdio a3 .
ol Aot Cabio . oISt . : “’hi e
S8 *Ulis P _ oA ks o 2 Marginal
Sy SB Residue Cost Benefit Net Marginal ~ Marginal  Marginal  rate of
Tillage (%) benefit gross net benefit cost return
systems benefit %
0 10451928 63612829 53160900 - - - -
l\“l’;“t”_ ILI”;; 30 10451928 55454007 45002079  -8158822  -8158822 0 -
I
60 10451928 51650080 41198152 -3803927 -3803927 0 -
0 10488341 55336349 44848008 101 3649856 36413 10024
b “&L{W 30 10488341 56335215 45846873 998866 998866 0 -
Reduced tillage
60 10488341 53724653 43236312  -2610562 -2610562 0 -
L 0 11116725 59696322 48579597 10 5343286 628383 850
Jalm Py
tillage 60 11116725 56607674 45490949  -1006379  -1006379 0 -

ol pd 8 Jaaze il g olS" jl oile 8L o 3*

* The percentage of straw of previous crop in rotation
suios glaassly 18 lo
Source: Research finding
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Introduction

Tillage and preparation of soil, alone account for a significant part of the crop production costs, which according to
statistic of Ministry of Jihad-e-Agriculture in 2015, about 9% of the total cost per hectare of wheat (28 million Riyal) has
been allocated to plowing and discs. Therefore, in order to reduce costs, energy consumption, equipment depreciation,
saving during operation, maintaining the environment and sustainability of the production system, the approach to low
tillage and no tillage has grown further. However, the development of these methods is accompanied by barriers that can
be largely categorized into three broad categories: access to machinery, social barriers and economic issues. Farmers are
worried that reducing the income resulting from the elimination of some inputs, especially tillage is more than reducing
its costs. Here are two points that affect farmers' decision-making: One is which crop rotation is sustainable for sustainable
farming? And the other is which sustainable crop rotation, can serve the economic interests of farmers? The past studies
have shown that in agronomic rotations, because of the variety of products, it is necessary to evaluate the treatments in
order to select the best alternatives. In addition, in conservation methods, reducing production costs cannot be a reason
for the superiority of treatments with minimum tillage and it is necessary to evaluate these treatments economically.

Material and methods

This research was carried out with the aim of evaluating the economic efficiency of conservation agricultural
system and comparing it with conventional agricultural practice in two crop rotations include conventional and sustainable
systems. Experiments were conducted using a split-plot design based on randomized complete block with three replications
in research station of Torogh Mashhad during 2011-16 growing seasons. Main factor was three tillage methods include 1-
Conventional Tillage: Plow + Disc + Leveling + Faro + Seed planter, (CT), 2-Reduced Tillage : Disc +Faro + Seed planter,
(RT) and 3-No Tillage: direct plant by Seed planter (NT)) were allocated in main plots and three residue management (Zero
(Ro), 30% (R1) and 60% (R2) of residue retention) were assigned in sub plots. Experimental treatments were compared and
valuated by using partial budgeting method.

Results and discussion

Results showed that sustainable crop rotation, SCR, has a higher overall production value than conventional crop
rotation, CCR,. The ratio of the production value of SCR to CCR is between 1.64 to 2.1 and 1.8 on average, and the ratio
of costs is almost 1.08, but the net profit ratio of SCR to CCR is from 1.9 to 2.6 and 2.1on average. However, the difference
between cost of two crop rotation is almost 8%, but the difference in their water consumption is 3% (71400 cubic meters
in the CCR versus 73695 cubic meters in the SCR), in other words, in the SCR The value of production per cubic meter
is 56159 Rials, in the event that in the CCR is 27157 Rials. Increasing tillage, increase the benefit of treatments.
Nevertheless, increasing in residue retention in NT, decrease benefit. Although, in RT and CT increasing in residue
retention to Ry increase and to R, decrease benefit. Therefore, in RT and CT, economical treatment is R;. In the CCR, the
highest net income and rate of return treatment was CT + R;. In the event that in SCR, the highest income and the lowest
cost treatment was NT + Ro. In the CCR, the treatment of CT + Ry, with the net benefit of 246371580 Rials and a rate of
return, ROR, 437%, had the highest net benefit and ROR. In the event that in the SCR, the treatment of NT + Ry, with the
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net benefit of 450020790 Rials had the highest income and the lowest cost. These results indicate that applying
conservation agriculture in the CCR isn’t economical. But if the crop rotation changes, then the conservation agriculture
in the field of no tillage is economical, and isn’t for residue retention.

Conclusion

Results showed that SCR has a higher overall production value than CCR. In the CCR, the highest net income and
rate of return treatment was CT + R1. In the event that in SCR, the highest income and the lowest cost treatment was NT
+ Ro.

Key words: Net benefit, Partial budgeting, Rapeseed, Rate of return, Wheat.



