Journal of Agroecology
Vol. 8, No. 3, Fall 2016, p. 476-489

i

$329LS (ol ooy & i
476-489 . o 1395 5l 3 oyleis 8 ul>

JUsl o 50 5 Medlop 5 Jo Liza b T O p kS 0dd ol o1 (golasil b5

M,‘;c\.}'

P IS I Loy e 5 L5 deome O 50 g o8 e ¢ 20LSL 5 Lo ook gl 5o 0
1395/03/02 : s\, s &b
1395/06/07 : 5 4,

LAMJQ l) ‘_,’_)T OL‘ f.)u? X W) CMA&I flﬁ)l d)ml L?Jb})l .1395 P &‘_Jl.o.g JM? gup sdb)ﬂ "L')'F swl} N ‘.).é ‘OLJLO) «0 ‘6.).»)]
ATE-489:(3)8 c(s5,5LaS (pulipgr 4y s e b JUim! 2 (o1 8l 5 Mlallon 9 o

2>

e cuel g (65,0l e (65l0L g (690 80 (ST dauko o(5ysliS Wilisins j3 UL pMol sladsly pbl jl s IS jeb 4
O Jgmanme A5 diysn S )5 pl6)) el aeliyy 1l e 5 )l Ay b JEl (lise (e pSls imgly Blanl .l S 5
Jols aslllae 590 p8,) 3L po Modliym 5 o Lo Lo 8y (Triticum aestivum L) 1 o pai8 o8] oMol asliyp golasil a3,
(5918 i 35150 )iy ol i 5 JU 5 k8 3 D] Ao e 3138089 sl o o 015 (ymo T b p5 05 23
Ol s Jols 3, S0, ol lomiw slajlime g 039 EX-ANTE JEX-POSE (sl 39 ) ool 3o el plosl gy el 0392 oyl
P gy (> 035l 25 g a4 ols Jlow (2ol sl Sl (8L absa (EalS Glise Cluisl b adllae 3590 o)l s pe 2l JUil
ol (b oad (yme pB)) sl Jpame oS 1o sl o puiS (Mol 4ol Sl (3L aizse Sl (ise osel Cusd 4 @l il A3l o
Jlo o (b 005 (B yme 0 paiS pB)l (el (Mol sl 1 (8L 08 aye ioxio Jliml i Sie 5 Jlo) 109/ (S0l 5l 4 1380-89
5Lk 446315 § oo asdllan 590 (sloJlo 3 0as Byme (T U piS o1l Byme (el delys 5938 syl peSilee b 391 sy B3
lge 018 gl pB)) (Syme 5 (U puiS (Mol sl plol (139 (g3Lal SOLES & 435 dwloxa L)

wmybglauujdlywwlmbwsp&ul)
L plos (BLS ()l alo s )3 g pie 5 sl Sliios asls
g 3y oAl s Jalge cpptens S (S5 glyie 4 (5y9LaS
FSlye g Sluse 13 oy & (5j)sliS i SasTPeiSS dnwys
0958039y SLOW ay (2955l 13 (oot GRS ¢ Hg> Ol
Sladsl y lidod «(gj)glisS ladss y )d A8 o W) dxels
P (Byme 5 35 Ban b o puiS £l 0 42 pB)) )iy o]
oRali8l 55 (e Sl cn )l J S plsie 4 0id
asals 18l ol el g 1y ()b i s amd 93 )3 Mg
slaadliy wyp , (Jalal Kamali et al., 2012) cul azils

i S Lo s ¢ 315 &y Slasdns (235l [ gaIS gWojle

Aodbo
p2ye 7SI (ol B8 lgie & pAS (el 48 508 3 penl, >
03y 3ol b b g s bany] Codans a0 Sy 4SS
Ay 4 dtaly SlsS glaasby il g g b b ply (ool

anoly olie cutel ( JBh Ay p 4SS L )] relae asye g lie

oloils g )bkl ¢g59liS lazdl gl 8> gomtib g 4 -5 44321
5 ohly bl g b oSl olaibl § ca e 0uSly wlaidl 09,5
(e g Ao (wgd 8 ol ¢ 65ygliS 08l (g5 yolilS dlail 09,5 Slil
» (CIMMYT) pas 5 )5 lidios (all e 5550 8 Jgts 5 43

& I

(Email: zamanian@eco.usb.ac.ir e odiun g = %)



A77 5T g Ml g oo Lido b T (U puiF oo zlal ol 1 gobiazdl b 5,

2 Al 5550 ol paS (Mol aslyy sranja (5:S0ke
4 039,V yodeo 13/95 o job 4 1990-2002 (el JLo
2l Gl pilde )3 55 p0 (Mol asly &y bgs o 03j &S50k
G sl 005 35913 2002 Jlos ool ,Y> oy galee 481747
Anly SO lilan b L sMol by opl o e 4 08
s Caniio Joly 34 puiS Mol doli py Sliiss ) (615 Lo s
aliiss ooladl jl jogas ,» (Nalley, 2007) 43,5 asel>
50 adllan ©jgo 4y drugi Sl ) (5laysiS 5 (90500 Lo
S0 pasS plE )l 13 slogad S5 4y Cuoglio Mol (59 p
plos slalllo 4350 )3 H(Snpe) 53 5 paS Dol Al
Jold (wtine sLaiBl glagybg) Sl oalitel b (gl cpl 343
o e = onlh (adld g (b o3l £ (SgS palls ()
O3 @l b b Al Clasing 5> (IS4 le g 033l 290
T S5 5 b Cuepn OGS 3 IS wlopn (S8 Al
(oMe1990 Lo ,Ys s y) ,¥5 35k 5/36 55 5 oy
L plp Slidos slacudld e 4 onld o 20,5 dpnlxe
3 Sy asly SO &S porie ol 4 3,5 dnlxe 27
033 F 5 ol 4> olyon 4 gdlio dnly 27 Slisiow slacld
2007 0,95 (o cormms 3 yla3 390 Clisios 5> (53 4y loyu S5
sl yasls plplo s )6l oy 41 e 4 (oM 1967-
2 9o b Sliios (oolamdl cuenl 05T 0us dpulre
,» (Marasas et al., 2003) el azils <bls Mol claaal
pASS oud PNl 08, gugy g Clidss (g liS ko yu 035l dalllas
Jlo Ko sl 4 a8 ol lits @l ladeel Gl > sgiee o]
JUy codin aols coniio (o 8y ool Cldios 3 (6 IS4l o
@F 9 (B cdawg > Sl )5 aleyw (plply il e
Nikooei et al., ) 13b o (odbaidl ang o) (oo pAS o3,
o Mol a8, liios ()i ale o 0351 adlllas 5> (2006
ol 4 i dlasdl cla oy, 3l edlazul b 1370 amy T puis
12 cliios  liSaleps Jby o il 4 4 $am) axs
JU, 25/8 alols cosiio (70 ams )3 oni Dol T puiS o3,
aalllas 390 pl8)) Cliio )3 ()5 elo s 033l 5 Lo sl oo
Alols @l an asg b oplpliy a05,5 3y41 oy T7/8

1- International maize and wheat improvement center
(CIMMYT)

45l oy ol o) i dlge 1035 pslite 4 (o0l 4
ol d (hyme v By S0 Syle 4l b 9 YU 5 Sles (6l)b
A i 353 5l oYL ()l ciS b Ly (ol
sols Jls s as gl olee ol y (Nikseresht et al., 2014)
©laios 3 She § Slumsgo dagylojls (ulstus 15T 350 i,
bl gladir 4 dag il )08 b mlio 5 jy5liS
el ) )l iSaleyw slank galaidl bl o5 4 dlue
o P8l 5 Sdas ) (K85 d9se il o0 pB)) Ml (Lol
Syan | (s o Sl yiia MW b g0 Gl A
Aol A 08y S 0les (S dgme conlpl sl odle
239 8l (63900 b ) Cumns 4y 08 o e ke Jlanl
JLs 50 laysisS o Mol pisS oMol wlaios ol il oy p
sl eolasdl gdlio (3N 1966-1990 cla Jlo (Lo anus
5Lk dw ¥l ayauiS pl jo (Mol po paiS oMol Cligiss
Byerlee & ) ui 3,90y 10yd 53 wloyuw (J5b 0djL &y 5 ,¥o
S5 g Lialz3l @l gl eolasdl elosl > (Traxler, 1996
il o) ol a e it JUal aoed dyie o8) Sy 5 Sles
» omls Gl 4 sl ples &Y gaze (gy50 0 > GlaljEl 4l
Ldlge Jpame (5 2 Ay anje Sl L olen adye i
el daliy ols)S op 3l s . (Brennan et al., 2002)
SLadLo b 695 g9k 30 Sl 5 M
YL gdlio ol plis Slas pusS wlidss j» 2014 1 1994
202-3I1 (o Jlo cpl Jobo 1> puiS (o3l 4 Slidios I alols
0uld Cuns et L duwlore S5 @yl a4l 039y HYD yauls
4 oladss (o g il Yo S lil 4 ob lis anje 4
(73-103 (1) ,¥s S jl it (ool gdlio ¢ Sl paiS (o035
5 OB g 4 SoS Car > Blie (pl Sk 423l o
aslae (Voegele & Kropff, 2016) ol o3g) 5aiS'G puas
P 2L oy Slidos oS! Lol jl esliul b 6505
paS 9 &> Sl (alli 5550 paS Mol 4l 3 S8
S5 5 W5 @b 5l 63655 4 b (090 1962-2002 6555 4l
S 30 ol paS Mol dob y (golatBl I psd 4 Seiwdlasil
by i s ol 4l dsliyy Yo (S5 003k o (Mol
38 (Al 350 cpl Lawgi 0l (Byne o)l Ctclue
Cal 039y LS )3 )5 LS B3TT )5 28 )5 Jgame 4¥Lo



1395 5l 3 ojleis 8 alor og3yslisS owlih pgy g yis 478

DLl s 1ty oy S 3,Shae (555 dpne el
Brennan et al., 2002; ) s_sb o nb, o) ai,e oue
359l yo Cage ediime S (Shahnavazi & Hosaini, 2011
S9e 5l (U Ad e (ot Cdnd hoyd g A SalS je
eliios lauylyd cod Jgae Mol acliyy )3 pl8)) 5 Slos

(Brennan et al., 2002) xlo3g05 o3l yj o9,
C, =0C, /yv(without))_(rch 1y, (With)) (1) sloe

PSS =va /PW (2) Wslee

el alysl 51 b as e jials ICyp dadlslee (opl j> oS
Mg LS p3 4 e (TCh woie o8, 1 gi g 2ol aalip
WJomae Mol 4sliy )3 sals o8, 5 Slos [ Yymiouy < Jgae
Mol 4l lheinl Cacliwe U asis o8y 3,Sas 1 Yywitny
el aly 51 51 b asye oo JWsl aoyd PSS ¢ Jguae
g Jgpazme oSy Cuagd Py g Jyame ol acliy

2 aalllas 3,50 o 06 £S5 pB)) A ) 22U AL gl
5 (B) cidie sLape il )3 o 5) (solaidl yor ciliseo (sla Lo
(K) Jgame ol asbiyy 51 (50 pB)I (S5 2900 VLo b
A et dwlbre yj g

B, =P xQ, xK, (3) Wslee

K, = ZV i <Y
Oli=e Qr d Jluw > Joammo cuoud (Pr drdbsles oyl j5 oS
oMol s 51 b o5, g )3 Yo Jlisl K & Lo > Mg
i 5t asdllas 0)9> 31 o 8) cuiS j o Cond Vi ¢ Jguazee

bl oo | o8y 4 0ld 031> Cos (6y90 500 b (ST d9u0
2 S L) gy 9 Slidod (il e slaan o
4 dpelms 5 90 & (TVC) Gtglefl (sl Jls

TVC =C*S +C,, (5) el
SlaopsiSS g oSl ol g e (pl 3 &Sgy5b @

5 o b a3 C7 sl 5o Jlo > cBg plod g0 4 Laiye

9 385 Mg b g ke e ja Cu g T Jlo 3 S
Al Ul )3 6 gy

gz al a5 2] eol iy sloaiyzo 5 gdlie & a2 L

(4) Wsleo

1- Total variable cost

=l S Byl gy g (e chnuogi )3 (Sl (65 le s
(Asadi, 2007) cul (c3laidl 4 g5 (sl caalllas 3,90

5 P8 adye @l JUl Glie e gl gl Slaal
O cJgeame 155 aizjm 1alS 2 )] Mol a3l e
g ole Lo b osd (pme (o U puiS Pl 2ol 4ol yr (o33l
bbon Mooy

L9, 9 9o
sLagis | Vgane LagsilyiSs o2baidl (233 sy 5
&2y S5y A EX-POSt g, .00)5 o oslaiwl EX-ante 5 Ex-post
2Lio 3y50 40 25550 leMbl jl oolar wl by 45" 23)5 0 3L
2 05T ad b godal s lal a4y aslS o] ol oS Slidss
Ex-ante gy g jbys o clibss obj)l 4 cwlpl s
sbaaisl o plS | ool @l ugia b & cwl 63,50,
Lagl gl syl j1 i ©lisios b)) 4 el » Slidos
o oo sLaylse (Brennan et al., 2002) 35, s
4ol jl (3U Pyl adje godie JUEI (lise ooy (23S0,
(ool asly jl (3U anje oS plie Cluisl b (o]
aoliy o pL8,l g (Bb odjl 25 g onlimal e Cans jle
o Cond @lin (S48 (05 canjm 4 old Jlog )3 adb e
poie 4l o (g (ml 2g-d o0 odemi Wadiyja (SgiST 5)
los Julod ol g3 el gl oad i35 a8 (835 s s
Oil Slej pais 85 s o b Slidos asliyy S ) Jols
e il L oes)l) vy cliios wls Gipdy (b Js
P9y =l 3 D9diee 0303 418 dunlie )90 08y gy 5 (i
48 35 o )8 e ] b g Slados 4l S sl Sy
plosl Gie 05y gy 9 ClLidos asly AVl gyl Jols
25 iy hop el lin «s39giS5 g5 Car s
P 2iole jos LByl coiS ) o olul (Sl
S ol (35 gl B (I3 03jl £ 9,805, 3 sl o0
Ol wles e |y 08) Mol (Sliiss 4l palls b (55)
plosl glaausa (595 (o))l pln |y aliy JalBL @l (S8
Gl Sy iy olow! &S Ladine (pdioee (S dled 0l
golaidl bl o aib o Jowmme pMol doliyy (o dje 4



479 L 5b g Modlom g oo Lice b T (s poiF o £5al plB )l goluasdl oy 3

5y el LALSL Jb oj)l &8 cal o oaims jlis il
sobatdl sl (elal eoplpln sl o aoliy loat o Jls 5

gy Jaled

B/C =PV (B),/PV (TVC), (11) Wslas

Cunl Sy doby b 35L& dRR sl Jao & dog

S S Ole 405l yae wlplydby Rlld s 55l a8
35S 5 00 350 £ ol ST oles ()8 alo s sladiyjo
laidl 4ol y (glyat bl LSOL csosily oy 5 b i35 &5

D2l ) Ojgo 43S0y (ol (22by Jae 29 Aals

NPV, =0 (12) dslee
0-3: (P, xQ, XV, x9,)—[ (§ xC*)+C, ] (13) Wslee
& @+r)

sl asly lyal onli-ai e Lo 4 a9 b cplplo
salp olatdl g o pB)) 3 dlols (S5 2900 g o PS5
ol dzib oS g
IRR, >r
B/C >~1
NPV, >0
o b A5 (08, 23 ol adlllas 350 p5 )] eyl (guoyps >
5 2] i duhe ;5 1380-89 (cla Jlu b oid b yne
$hr9btS lides jShe yio Mol Gisu 9 Jld g )h 4
B sla B L Liie g3 jload (8yxe plB,l .l 024y L yliad]

(14) dsles

Loyd b pgele Gl ¢jlidig pB)) alex 5108, 17 sl &,
oSl ey Bl 2l o2 ol L) 3 e
53 o8] Jolis (Moo Lo (615 o8y 2 5 (en 5 pol g
Anonymous, ) el o395 9 S8l iy yo ylag ¢ wos
4 0liios plogl ly a8 o ols 3blie (sdipuds (2014
Sld Py osbye 9 p55 waldl Jols 5538 13 (ol 4 g o3l
ol 5l laise 5 oIS (bl (lhsile slagli) )35
g yocshe 350-1000 po w5Vl (S5,L Lawgio b (ylae) Juwo)l
Ao lgpe 9 Loy 3 plie Lyl aalllas 5,90 )1 (gl cadS canlio
“Ceand g (e (Gl slapliol) g iS5 25 ol
o) el denligr 5 45kSKeS (o)l laplinl (agi> sl
40-200 (ye YL (S5l bogito b b 5 il 5 lias

P 5 39t IS ale s an g golaidl LS g 2Lj)
ol sla sla (asls 5l Jpasme Mol 4l Sladow
£5 5 (BCR) wogm & oab e JNPV) Lol s 535
Soltani, 2007; ) a5,5 eslis_ul (IRR ) _Lsls o35l
[(Braunschweig, 1999

asly palls s (55 STNPV (5L, Jue 4 25 b
g daled oolail aoly (glya! il coto

NPV, =PV (B), =PV (TVC), 6) s

0593  gMsl aoly 2l Jbs o5, NPV cdsleo (ol )

Mol aby )5 (o)l 8Gloyw gdle S 55,1 PV(B) d adlles

GBS GLlo s slaassa Jbs 55, IPV(TVC); gt aalllas 093 1
Al o asdlllas 6y90 jd (Mol dsliy yo

JLEt o 3 55l asbiye 3 (6 IS tleps gilin Sl 35

23 ©yge & JUo N Jdodi0)93 4 > (Sliiow @dlie by S

A Al

PV (B), =B, +B, /(l+r)+ B, , /A+r)* +..+B,,  [QL+r)"
" B
PV (B), =>
B §(1+r)1
(7) dsles

Gdedidy 0y 00 b cawlio o335 5 I cddlae ol o &S
Ll SSL

Sy dn (Sloj 090 Sy pd oSl Aslip 4 ja Jls 35

105 Ao

n.TVC

PV (C), =Z i
= @+r) (8) Wslee
TVC =C°S +C, (9) <l

1 ol ply ol S ol ol (alls o 555l
0] (B xQ YW, xg)-{ (6 xC*)+C, |

t=0 @+r)

NPV, =

(10) &sles

Al 9SS 5 G ol S1BIC ol Jue @ a2 Ly

1- Net present value
2- Bengefit cost ratio
3- Internal rate of return



1395 5l 3 o)leis 8wl o5 5yslisS owlith pgy s yis 480

0yl 45y e ey pl5,1 1380-89 (ela Jlu b adllias 350
Doy ol 0395 103 13 5 17 (70 s 0 ailiano g opolin
gEx-ante s EX-post sl yis, 3l eolaiwl « jiagiy ol plodl
Brennan et al., ) asdlae ol o 13,9, cpl (ioxiw (slaylns

= bzl claylas Slaslxe j3 Jo35 55 ol 034 (2002
ol 53l 039) (1031815 ) eSSl @orosils 0,00 & ol
2393 pL & gl )93 455 y5b 4 0392 jlaide Jlowi 0)93 93 (o)
So U ptalejl g9y olej 5l) lialejl plosil sl 5,8 aske o
olej 3) @dlie 2wl 0593 P 4 g3 0)93 g 8y (Byme 31 S JLo
(ohSeMol 11 L o5y (23Sl Jlo b o) i g by
SleMbl Gl 3)50 slaodly an oliwd Caa 03,5 (asuie
dnze Jlo g SLisdos slagisy jlpiY (sdel)d 5 slaje
Sl 3 a4l slaasly 5 Jlad g pda 4 g ol Cliios
mdob y Coglee leMbl 5 (gyglid b0 oyl g550liS” cladss
9 Cod Ol e «5jysldS S @)liy (oolatll (g3
Ohgel eligios losls @ g Ghisel Ciglas (Jlas 9 5t (2lS
sLmodls 3,51 (elyr 035 (yglee> 5 4t 6509l 2
Sliglejl cunle g g5 4 drgi b cadllas 390 6] Cliios 4o
Slmojgr s amnlie L bl cadlllas 3)50 o)1 (5l 00b plovll
o s 5] 5158 sl Uy Loy e 00 pa) oguas
ML Sl iy ) Laojsrsy I Koy aoguas slboslad
By 3 anl sassly 5 5 5 Jbo s 9 ol Sl dunsio
5 Ll e dyal (gla oo slass oy 95 41 4 5 (6yglaen
lolid ofgn 2 sl L2l 3 US> b eSS 5 (byome Sl
I @S> ol D503 5 Boi> (liae 4 A28 L g D
Slaje Sl 5l isu e (Jlo sl 5l 8L ) 5L
sl dlisee glaas i GleMbl 4 olaws ly b3 )5zl
ol Capsalo aly s B pas sloodlgs 5 dlge dla I Cliylel
aei g 0y deliwlid jllaauie plo 5 lad GS)1 4 e
08,5 e o Ly edlatul duwhe o jgel liitus L
bl )3 anl claasly 5 duwwse ;o pB)l Byme Jlo jd oSyl
Sl 0dl (Byme pLE)N (lp ds o gy 5 adly JLisl ain
33,5 o )l35 p Gblie (555l slocy e gy Glelid)lS
e py g 0a S CS 55 i gy o bl ol ate
p5Y Elsloe 5 g by ysd Slaaso aily Jlinl soly 5 dbgs e

S g yeln ddlllas 3y90 pl)l (sl caiS calio g yio Lo
-l §) laciand g 33 oladol o5 o) Juine ol
5 Ol 9 oLiile)S (b S i) (Ll po)L8 sLo
e i dan 200-300 YL (S50 g b ol o
O9liss 53 e olalw Lty allbe 5)50 pB)l gl S
Lo linl) 3y o8l (33l 5 Bigis Sl sl o el
(555 10 g3 et (Ol b 5 (B Lol
olwlp glaglowl Jlod 5l glaceusd § g)lass Jlloa
O SVl (Sa)b gt L seslng g 4508 5 ladel
iy addllas 3y90 p15)) cly oS Cunlio g yio Lo 200-1800
Esfandiarypoor et al., ) 0l o £,15 9 oyt )by « w9 <))
il i bl )] S L IS5l Jaoxe i (2013
ol ool yr ool 035 'ME S 5 55 ol 3550 (5
- e 500 1 a8 (S L o blie ) ME) g st
(o 500 3 iy 3 35 S b ol L) ME2 (s
(sl SLs baso lyls 5 3L (Swyb b ol (3blie) MEs
MEs (e liej sl 5 o5 (Sa5)l b (o 3blie) ME,
b ol 3bls) MEs (gl Laslys (lyls 9 5bj (S5,L b ol 3blie)
SH,6 L sble) ME7 (e claliasl ol bwgia Su,b
53105 S5k L o (3blie) MEg {bawsio (sloyus (gl 5 o8
400 51 yza8 (Fas )l b ol 3blie) MEg (lawsie (sloyus sl
5 245 sloys sl (o 3blie) ME1g (lausgio (sloyw g yio e
500 31yt (S35t b ol blie) MEs { (eSS (5 lul o5l
350-450 1 (S5,L b sblie) ME1p g (305 (sloyw ¢ yio ko
leMbl b 0l oo (SiSdas 5 1S slogw hls 5 yio Lo
2 ol O paS pl)) caiS el cuslio laiee Laylyd Sevg0
Wheat ) 1.3L . MEjg s ME; ME; ME; Lulys ol jeui8
4 ol S Sllas g o)) 3 yme s )liS 3ub (Atlas, 2015
Ob S )l ol (65,5l Glidos S0 9 dunnsgo ()]SI
Ol ¢l )T B o b3 cygeln 6o ¢jlnis iy (]
2 EiS Genlio jldid 9 p oSl g (S )y 6l
o9 P8I ME; oo )5 cuiS cuslio 3y)lgy0 08 (ME; Laxe
5 &3 epa)l Hlted Pl 9 ME7 baseo )3 S culio pliy
03,23 31.003,8 jasdie MEjg by e )3 cutS cunlio oo

1- CIMMYT megaenvironment



481 . 5T g Modlom g oo Lice b (T (s poi o £3al plB )l goluasdl oy 3

Sl sl ol sl wrs (¢glaer SleMbl 4 495 L
<ol 1759 540> 1380-89 (cla Jlo (b 80 am> ;> o (5 yxe
a9l a4 olilejl ! ool wiw SSE 4 o o3g
et A kel (R 5 (9 T (RS agslen (2
3w o3 3L g ao > AT ao > 46 o ys UT o y> 4413
ok S S Ay &S 02 585 2876 <L bojl sl Gy obyoe
- oS s low ¢ 2hj 4 dlp 4 Slilel lal 3 ol
36/3 o 219 (o3 48 sy 4y ke S g Sugy
Sl Lo iS5 g L yome dnia duoyd 416 § 0o)3 8 caso
a4 0ad S ascde JUy ek 189527 wlislejl (ol
o olibejl sl ) Glelis)lS 5 Glore d o pow S8
@ el (A5 g (P9 (B len o) 4 el
20y U8 § 2003 U3 00 y3 4512 o )> UT 00,3 3315 s 5
Oomslen 176393 by )5 Vo5 g wlivlefl sll ainjm
Sl 3 Leojory lial dip ppw SoSE 4 &S 035 by
Lo g )lon o ely; 4 qowdl p)5 SYolS g o015 4 Slivlej]l
oyd 358 iy 4 cudS g kel iU (S i
390 2o y> 01 5 2oy 31 croyd 31 cro > 56/2 croyn 117
(2 Js.)q) Cowl 005

Gie alale Goin pSlie odel Cund 4 SleMbl Gl
-89 Lol p clislejl sl p3 dbgspe wlis)S 5 (s yxe
e 4008 GhIS L) ogrbe G 5 12/6 55 4, 1385
4 1385-89 (slaJlu o ae)je g, 5 4l Jlinl win ()55 5
oSilee sl 039 535 52 sl Sy 0gele 615 5 TIT 5
sbrojon > =l @y P & Fados 0jgn S el e
JUy ogalee 1712 4§ 1314 55 4, 1385-89 (cla JLos p> Jituws
UM JL}) u9—*l~° 20/3 9 15/5 [EVRY ‘_Ae dllbo)9)) P
TS g (o095 (S (sLiofy g duje (ke 008
039 Jby onkee 19 12 55 4 1385-89 cla JLo > audes
(453 sloJgr) ol

0Ll ool b andllas 3590 pl5 )l LalBL el )y 03,5 plol
83 )lel b (Rl ol (b b 68) i ;o
b il bl 50l sler @)l Sledbl g 5y5ls
S e a4z i o Jlo tib JBhes (1S Mol s
pAS Pl odds dpo g Hh (pSSle ccaliste pB ) &y Loy lil ()
280ee 5y 5 il glaJls )3 P el Cuad al U
A5 3550 a0l 4 s s p6))

ol el (S5 gt Vol 5 ol (] gy slaad
3)30 0393 Jgb 3 Sy90 00 LRIFBN g 4 ja (il sl puiS 2B
aaly (S dgnpe Ay (oobazl odjl Aot Ll o adllae
sl YU A S 515, 2]

W Slac 9 gags jo () AUiS (Ul du delh kil 3
pl) b e s Cdad g s sa lals
o il Sile gl 3 o Lo (s p61 (sl
Ob p5 w2 pB)l Jpaze olS » slp (Mol 4l 5l S50
o5 1389 5 1388 1387 1385 81 Lola JLu 5 015 3y
e o1 yasia s, 9612 5 119/4 206/2 121/9 49
Pl slp (Mol aeliyy I (3L 08y 4d pe (dxxie Cided (Lo
1389 41388 1387 (1385 81 (slalw 3 oad L jme o)L paS
27 3o 316 o> 6/8 oo 59 a0 5 6/75 s
xS le o Aoy Lo (gl a1 (1. 203)5 dpaslone 2oy
L3 Jgmaze oS y» slp (Mol acliyy I (o8 4 jo ialS
iy 489 488 86 8l claJlu > o By b paS s
Sie .l ais (as e JUs, 82/5 4 182/1 £1/2 54/6
paiS pL3)| (sl (Mol sl 5l o8l o8y 4 pe (gt Jlis
o 42 55489 588 86 8L cla Lo 3 ond By b

35 duwlxe 3o )3 23 g 10y3 515 oy aw

2 puiS ok (6 e Al (suleadsl cau il
T2 9 oliatas duya



1395 5l 3 ojleis 8 alor og3yslisS owlih pgy g yis 482

1380-89 slaJlw b ad s Clnd g 432 3 ySdos w0 o1 U oS o, Jgazmo 0ol a0l ,UT-1 Jouo
Table 1- Impact of irrigated wheat breeding program on yield, cost and shift of supply during 2000-2010

5,5das 3 Mol aoliy ,UT

wdy Lico ) 43 w1 Dol aoliy U1
Region Impact of bree_dmg program Impact of breeding program on cost .
on yield I
J,lm 5 o )f o o) i dud 0B Wgi Ay e “a "ml{ gl
B e o) i) 2,8os J aJby) o a Jl,) aals Juy) e o8y (asp)
Released 2 Varieties 2 R S) : ’ ’ ’ (58 2 il Shift of
year Variety oA TS (545 5! (o5 & 513! " Cost . supply
= Released  production cost ~ Production cost duction i (%)
Increasing of year of newvariety  of test variety reduction in
yield in new (rial.kg™) (rial.kg ™) new variety
variety (kg.ha) (rial.kg™)
by 396 57 539.2 569.8 305 23
Pishtaz
S);"“’ 312 45 547.4 571.9 245 1.9
Iraz
S waold
National o 920 16.7 621.6 725.6 104 8
Hamoon
2002 e 720 17.4 594 631 37 148
Sharyar
2 338 5.8 648.9 686.7 37.8 2.9
Modlew Dez
International oy 640 113 6325 703.9 714 55
Tus
Darya b3 334 6.1 1101.7 1168.9 67.2 3.3
3 ole 704 11.9 964.2 1078.5 1143 5.6
Moghan 3
Gl 455 7.7 1008.7 1086.6 77.9 3.8
Arta
ol 394 5.9 906.7 960.3 53.6 2.6
Sepahan
2006 o ~ 720 17.4 1318.6 1548.2 2295 11.2
National Bam
B 3903 9.5 1413.8 1548.2 1343 6.5
Nishaboor
Ol 442 117 1513 1689.5 1765 8.6
Sistan
2007 u”‘"t?ﬁ" S 393 6 1016.2 1077.5 61.2 3
International Bahar
2008 o Py 1326 214 963.9 1170.1 206.2 6.8
National Pishgam
Y 244 2.9 1041.8 1072.3 30.5 0.92
Parsi
e <) 503 135 21124 2397.3 284.9 8.6
- Arg
2009 National o
i 346 4.2 1029.5 1072.3 42.8 1.3
Sivand
J“‘"Qﬁ* "*"”’f 685 12.5 1453.1 1635.2 182.1 5.5
International Morvarid
e il 700 9.9 1635 1796.5 161.5 45
Mihan
National e9)! 130 18 1724.7 1755.7 31 0.86
Urom
2010 ol &l 300 41 1686.4 1756.1 69.7 1.94
International Zare
) 250 4.4 2158 2253.4 95.4 2.65
Aflak

Sources: Research results Geios ol isle
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Table 2- The cost of projects, cost of researchers and colleagues
based on type of project in released irrigated bread wheat varieties during 2000-2020 (unit: million rial)

Sl aze
Ky dlasy &3 9ol dysp IS . .
. . "J)Dw NEeY) ’b).'xo 4;.:}& 2% SRS UYJQJQD)Q,{.
oo &5 colw oyer T AL ob S o34
- f profect - Number of oo Cost of oY Total cost of oy @35
Ype ot projec Number  recearchers ~ Numberof  reearchers Cost of researchersand  Cost of project
of sites colleagues colleagues colleagues and jermplasm
exchanges
ke b o138, g3l &
oo
Breeding 646 1158 609 37353.7 20678.1 58032.4 4845.4
varieties with the
national origin
o Lo Ly o8 1 (3155 &
!
Breeding 134 223 73 4328.4 1144.1 5472.7 1474.4
varieties with
international
origin
‘53‘};4{"‘;. 780 1381 682 41682.2 21822.2 63505.1 6319.8
Total of breeding
Sater 811 1043 322 71824.8 13805.9 85631.4 9906.3
Pathology
wFhis 30 82 36 2364.7 898 3262.7 292.6
Agronomy
= N 2 6 4 707.5 250.2 957.7 31.1
Quality
e S 54 133 81 13705.1 4892.2 18596.7 547.3
On-farm
P9 (e
Research-for 82 231 90 13690.5 3883.1 17573.4 542.2
development
T(fal 1759 2876 1215 143974.8 45551.6 189527 17639.3
Sources: Research results s ol sl

1380-89 ladlw (b 0 acyjo 59, 9 4Bl JUT ati ()55 31 ylwliad 5 9 () y2m0 s 32 (ke =3 Jgor
Table 3- The mean of cost for researchers and colleagues, held of achievements transfer week and field day of wheat during

2000-2010
JUy) ol Kdegs Alabe gt JU)) LSS dibale Goi> b ¢l Jby) 4Bl JWSI s sl JU) 45550 595
Juw (olo 2 (sl (olo 2 (g1 (595 (39,
Year Salary of researchers (Rial Salary of technisian (Rial Technology transfer week Field day
per month) per month) (Rial per day) (Rial per day)
2002-2005 4419556 2783064 3115861 2596551
2006-2010 12637389 6031474 7750462 6458719
Sources: Research results Geios ol sle
G a ko 035L £ 55 ol 0 250 Caiie 1811 (¢ 1S4 lo s Ayl s 9lugm 9 pallals saf yu
(5 Jgaz) 4 aslne 10,3 S0/5 adlllas 5,90 pl5)| lisios 5> oL a8 08) 23 pme Lalls elps Jlo (55 @yl i
& A ey g (gl sn caliste cla o 0,93 )3 w9l 3ub oascie by 3,kle 26797 ol5ee 4 1380-89 (cla Lo >

o8 Copd (35Sbo cpalls 2l Jlo (35 pB)l (Byme (sla L JU)y G el aols b 4o 4 01l coy9d (pl 3 435
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a0l LS Al e 4 ol Cuns (SSke b dsle ) 3)Lbe
Pl sl (1361-94) o 0,9 1o (syliSalop Jby 5 Sy
3Sbe ol 005 iy Copad Caxdie 3D Jlo opl 53 0 kb B yme
Jl il lllan y500 65 Sliions > (s i plopm 3l £
085 S5 (Byma palls aelps Jlo (55 00,8 dsle 1.0, 39/3
awle JU) 5)le 1552 130 4 1386 Jlo o ol oL pusS

pAS o8y ez (Byme IS alepw 035k 5 (1 Nle 5 Al 4
5 09eln Gl i p) 1381 Jlo 3 0nd (byme T L
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Table 4- The mean of cost implementation for research project, research-extension and research-comparative in wheat
breeding program during 2000-2010

(Jb) laibio 5Uigios 059 (JL)) (o SUidos 0555 Rl ojey (b (Aol ojep
Jlw Regional research project (Rials) National research project (Rials) (Jb,) Puoy (Ju,)
Year $oF & g lom g £ & R g lom g £ & Research- Research-
extension project comparative project
Agronomy  Agronomy/pathology Agronomy Agronomy/pathology (Rials) (Rials)
2002-2005 7594800 9750200 8774800 11520400 6315952 -
2006-2010 13384400 17183000 15464600 20303000 12037644 19039400
Sources: Research results Geios ol sle
(Jly oarken 315) 1380-89 (slaJluo b o 20 (ol 3 o8 0l (g5 5,5 -5 Sy
Table 5- Cash flow of released irrigated bread wheat varieties during 2001-2010 (Unit: million Rials)
Julodi 5493 oABU sl EWRE oABU sl ys Jbs 43, &g Jb iyl oA Jb 65,
Period Gross income Cost Present value of gross income  Present value of cost  Net present value
1982-1986 0 14 0 2286.6 -2286.6
1987-1991 0 358 0 25673 -25673
1992-1996 0 3119.8 0 95379 -95379
1997-2001 351 25574 3779 337750 -333971
2002-2006 248533 132785 1290451 784537 505913
2007-2011 2195588 91294 5428374 318772 5109602
2012-2016 17722467 0 21638435 0 21638435
T;Lt;al 20166938 253145 28361038 1564398 26796641
Wi 4 ol o 181 GSbedl 2 50.5%

Internal rate of return
Sources: Research results

Benefit-cost ratio




485 5T g Modlem g oo Lice b (T (s poiF o £5al plB )l goluasdl oy 3

1380-89 slaJlw b ciliso Live U ouwd b yro o U oS 0Bl gulli 155,5 -6 Jgun
Table 6- Cash flow of released irrigated bread wheat variety with different origines during 2001-2010

L o) GG Jis 55| s
g_ra)*‘J é}m ﬁG)‘ (JL:) Q}hd.gb.glﬁ cu N (M}J)‘:‘bbb:)'c’)
YriTga?; Region of variety Varieties ~ Net present value Benefit-cost ratio Intri';ﬂ?:] r(%;)e) of

(Billion Rials)
P’:;; 5927 147 61.6
I Z
e 827.4 215 58.7
Shiraz
o ople 1438 49.2 52.7
National Himofn
sﬁ :f“’ 169 45 30.8
ahryar

2002 3 104 4.2 a7

J&J‘ ) Dez

()ﬁ{ -

[l d
International Tous 88.6 2.9 31.6
T;‘;I 8554 37 50.1
Daryal 121 4 31.7
G, 1735 55 34.37

Arta
b 102 28 24.5

Sepahan

" 459 7 39.1

2006 o Bam
National o 15.1 1.2 19.6
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Tg‘t’al 790 31 30.3
2007 Mol e 1552 13.2 51.4

International Bahar
2008 o Pl 9333 1555 90.9

National Pishgam

At 75.1 18 24.7

Parsi
<) 64.6 1.9 24.8

LJ“’ Arg
National S:‘\‘/’;: | 256 3.4 32.4

el g5

2009 International Morvarid 5609 76.6 111

T“‘: | 6005 18 51.1
otal
\ t@“" | e 755.3 10 50.1
ationa |

2010

T;‘: N 547 23 29.4
Sources: Research results Geios ol isle
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Introduction

Agricultural research is important and one of the determinant factors of development of technologies in
agricultural sector. Among agricultural research disciplines, breeding programs, especially, wheat breeding
programs are one of the applied approaches in improving of production and food security. Based on a study by
Byerlee & Traxler (1995), economic benefits and Internal Rate of Return (IRR) for Impact of International
Wheat Improvement (for all breeding programs) were estimated US$3.0 billion per year with internal rate of
53%, and economic benefits for Impact of International Wheat Improvement (Attributed to IWIN) was estimated
US$1.5 billion per year during 1966-90.

Materials and methods

The main objectives of this research were to determine shift of supply function of variety and impacts of
breeding wheat varieties on reduction costs, and determination of economic return of released irrigated bread
wheat in breeding program for the period of 1991-2000. Wheat varieties included; 23 varieties of released
irrigated bread wheat by wheat breeding program of Seed and Plant Improvement Institute (SPII) and Provincial
Agricultural Research Centers. Ex-ante and Ex-post methods were used in this study. Measuring criteria for these
methods were; quantity of shift in supply function, cost-benefit analysis and internal rate of return of varieties.
For estimation of reduction costs and shift of supply function of varieties in breeding program were calculated
following Brennan et al. (2002):

Cov =TCH 7Y, itnoy) = TCH Yy itn))

PSS =C,, /P,
Where:

C.p: Cost reduction due to breeding program, TCy: Cost production per ha, Y. wiout): Yield of check variety in
breeding plots, Y, win): yield of new variety in breeding plots, PSS: % supply shift in breeding program and P,
price of wheat grain per kg

For assessing economic criteria, Net Present Value (NPV), Cost-Benefit Analysis and Internal Rate of Return
(IRR) were used: Following Brennan et al. (2002), gross benefit of irrigated bread wheat research in different
regions (B), annual shift of genetic improvement of variety due to breeding program (k;) and Fixed and Variable
costs due to research and extension of irrigated wheat breeding in experiment years (TVC) were estimated as
follow:

1, 2, 3, 4 and 5- PhD Student of Agricultural Economic, Assistant Professor and Associate Professor in Economic,
Faculty of Management and Economics, University of Sistan and Baluchestan, Zahedan and Professor in Agricultural
Economic, Faculty of Agriculture, Ferdowsi University of Mashhad, and Principal Scientist, International Maize and
Wheat Improvement Center (CIMMYT) in Iran, Karaj, respectively.
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B, =P xQ, xK,

Kt = : : it X gl

TVC =C*S +C,,

Where:

P.: Price of wheat grain in year t, Q;: Quantity of wheat grain production in year t, V;: Proportion of area of
varieties in year t, gi Genetic improvement for varieties i, S: Number of full time breeders and technicians
involved in irrigated wheat breeding program, C*: The costs of breeders and technicians in year t and Cvt: Fixed
and variable costs of research and extension activities in year t

For economic analyses of genetic improvement of a variety, profitability indexes including Net Present Value
(NPV), Benefit- Cost Ratio and Internal Rate of Return (IRR) were calculated following Brennan et al. (2002):

n B n TC
_ ) )
NPV, =3 —— -2 ——
@+r) @+r)

t=0 t=0

B n, TC
PvB, => —Y_ pvc =) —O

= @+7) o (+7)

Where:
PVB: Present value of benefits, PVC: Present value of Costs, r: Discount rate and n: period

Results and discussion

According to the results of this study, the mean reduction of costs for released irrigated bread wheat varieties
during 2001- 2010 was estimated as 109.8 rials. The mean of shift in supply function for released irrigated bread
wheat varieties during these years was estimated as %5.31. The mean of Net present value (NPV) for released
irrigated bread wheat varieties in study periods was estimated 4463.5 billion Iranian Rials. Based on results,
breeding program of irrigated bread wheat was economic.

Conclusion

In general, released irrigated bread wheat varieties with national and international origins in irrigated wheat
breeding program of Seed and Plant Improvement Institute (SPII), Iran, was economically profitable. New
Released irrigated bread wheat varieties have had considerable impacts on cost reduction and increasing of
farmers income.
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