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Fig. 1- Location of the study region Golestan Province within Iran (left) and the geographical distribution of the 540 survey
sites within Golestan Province (right)
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Fig. 2- Long-term (1991-2012) average of monthly minimum temperature (white circles), maximum temperature (black
circles), precipitation (black bars) and solar insolation (stripe bars) of Golestan Province
The error bars show the deviations over six different weather stations across the province. The horizontal arrow indicates the growing
period of wheat.
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The error bars show the standard error (SE) over fields.

959 Cug SO 5 Glles ud pll cde & oKiws ol I eolaiuwl b 3,Sdes 4 yoie GliseS o3l (w23 9 ol &)l50

3 Dgb o SB (55058 dwy Jihs 4 el et 4 il Sy SlineS 0l o o gze 55 (ol blod 5l a8 59 0
oS s g Soi il B Loy, 1 odlitul ¢ ol bl pLoxl ) (23355 Lals 5 cdls icSs lojon job & o cuul
1S s Gy 3 53 N 0 b i ] LSt Ly SR Sl S 5] S 5 n3
A atls iy o b (ol sine 51 5 ol olis |y 3yKhes e 45 s 55 lgT e lisseS ol b caS il o

905 G b alagyej o cutS |y BMBT ol Lol L lgie Oee 18l dude sl Cusl dgae SS9 ) s 4 S



IVAY Lo oF o)lods Ve ol (65)9LiS (cwlidh pgo 4y p25 V\AA

< I¥)NB720 (doyd +/¥) 0y (dmoy> +/¥) W1 (auoy> = 1Y)
)lgye 98) 9 (V) JS8) 039 392 (o +/¥) sgils g (10
g pd PSS CudS Hd oolaiwl 3y50 pByl s i CudangS
4SS Al e pod (godd Aoy plE)l I (S CubaneS b8,
e lojlo b o 51 1 Jlo 53 5 34855 sl sla o
D92 oMb @59 (559l

555wl ST pl8)) a8 aly L of bl ) (pSSlie duwlie
L5yl 5l ay Cas 23V 5,Shas (g3 sime ysb 43 N520
585l oBy (VY USCE) 5 ksl o Lyl s o0 S
248 Sl pwd po 3blin (ogatie 9 Sy (93 (o)
o 5Vl ol 025 3y et & i3S o 1 o Jo
)29 p8)) 4 s o (550 s & Byo o8 ol 3, 8hee
1 s 0l 45 SiogliS o ol ol o s AL s i
5 olal g iz 500, 4850 4y gyt (S iyl
5 Ul 5 (Soid an o) ol S S la Bl @ pladl
o=l U8 9oy an ST el lins Jl Lagsslon
b8 o) ol eV las Slas plg o Jslse
N8019 5 N8720 pLs,l cpu> Lyl 5 ;5 .(Hajjarpoor, 2016)
Lol olaid] 3gd 4y (g5 pxe yob 4 1y 0, Sles o YL

ol G i oS s ol Lols lon o T cudlS o b
EU i =h; gl miomen Mdbe Jlo p2 53 9 S0 2
deolss dny cilS gy S o oo obS &y 1) caslyys g casls
9o byye vt 0y g pible () o8 plal 65503
csls g, olsal U jyslis’ . (Van lttersum et al., 2013)
Sy #5115 ams ks Jolge 51 25 ol (gms caslio
bl ) ke 52y Jaaxe dclual Jelge 51 g 0,90 Joe 41,
CublS oyl g9y ¢ ouilow adllae S jo (Rezvantalab, 2015)
el olosd Jgl 1y OT obb g OLo):)] VO 1y liadS i) o
S &b (Hajjarpoor, 2016) 4yl 500 (slaslllas jo 58
gole (63 (bl b e Vo e 4 |y il il o3 5 ol a5
SOy & dng b aallas pl ;30,8 pMelolo (o3 ¥+ U g0 V-
pAS LS &S b asuiie gl je Bl s )3 £4i5 e
S 3,5 o Oygo ologed bawlgl B jpe gl ams 5l liwl > ]
P85 Oygoole yarg B3I U 92 0 Jol and I 55 e paS
ol a3 ol 5w 15 93 50 JygliS 5l 2oy B0 e )
L3905 3¢5 £)l30 )3 puS oS 4 pladl olo )3l Loyl b LT gl
&, 5 (Torabi et al., 2012) - LSan o (15 (VW JS)
o oo ed Vo L5 sloy I YY 511 L5 )5 ailaie > cils

Swsld

Ladly Cunlinls

3 ollan 135 & i S i ol3,5S 28 pro iy
VYo oga ) (5Silie ysbo 4y g pSokS YO 610l o ks
8 e bl 3 (Ve JSB) 008 Bpae S )3 )4 pSokS
15+ LA 3] laieb L o S5Ls VI (ke y5b 4 ol3obas
b oad Bpas yhy (ljee 42)51.003)5 Bpas S 53 pSlS
S 55150 bawgs 0ad apogi )d (e 5l i 0l5)sliS
S Sk VP BT 5 Ll )3 41 655k 100 BY-)
Ylazsl ,i e ol Bpae e Lol gy (ol Ly 55 )b 55
g pis lial 5 wgliie SB Laylpd plas 6,505 LY5 4
5 SUTL (laoms bulpd > 4y 5ds o28) 0 ) g bl s
P yha Byae Ly Cl (Sae 0f555liS 3,5 0o s o
Bl Lo geile gyl and jl (U Cinds iy 0oy
Sl cuslS Fu b coley pie Cpismen g bl opl (ol caoliol
s bl S 4 do g b ol;)eliS g (Bpae b ol ol
o) iy SB i bl ar gy ans jlaie jl 42) )
248 Sl 596 4 oMl 3)90 08 g9 9 Bl )b o)l il
Hajjarpoor, 2016; ) 395 Jols Loyl Gglhae oS1,5 colys
Torabi et al., ) -, 5 |5 (Hajjarpoor et al., 2015
b paiS S )3 By 1 olian o 535 ol (2012
W jleniS aowg £95 9 CdlS Z)b d CudsS 4 Ay joliS
Lasl o390 it )L 13 p,Sg LS Yoo 3y ino bawgio L YS-
Gl 5 35S Jis s CLS y g o8 1525 il 655
elblys) b o GBI (Spae jhi (e w8l Brge 4 S
5 &Y oypdle jl esliwl Ly a5 5,5 olgie (Rezvantalab, 2015)
Pged (292480 i Byae 3 (e CulS i iy,
N Bl S Sudy pilo S oolitnl (imen g (i s,
J(Torabietal., 2012) cusl )4 5b; liee Bpao LYo

(203 YY) W)lgpe ol oyliwl ST £)l50 5 o3liul 3,90 o))
A5 (2o > AYNBOLY (1o )3 A) W (pY duo )3 VYY) CudtansS
< I¥) 505 lS (3o )3+ /¥) Ml (auoyd +JA) T Y ((duo > VIY)
Joeze yobo ay (10> +/F) N520 ¢ (aoys +/¥) V& pY (o)
5l ool wl g 4 ylgpe v By (V) JSE) 39 4SS Jlo dw by
paS cutS )3 odliel 18 g9 (pyidi (ggtie) o Nz I (bogle
2 S gl 0a b aog )11 (S )50 o i3
99 9 (0 d‘)—?‘ dLa:JL» BNEY Cawl OlL..Jf QLL»] uj d.‘al.m
SlisstS LS 53 55,5 sl gloflo Lawgs o 31 U8 Jlo
Dy 485 )3

(Ao FY) 0 jlg e Jolld pud isu ) oolitwl 350 plB)|
S (2o Y)Y Y (400 ¥) NBT19 (ao)d YY) cudingS



VA4

OLimdS ol 33 139 9 T S 53 oS wdgi ST )8 (g jlwadcuume

100

80

60

40

Cumulative frequency (%)

20

a) Irrigated

0 100

OlalS Ll 53 023 () 9 (o (W) P8 Mdg5 )3 (B pao jds (5w (2025 (Silgly8 o3 =V JSWS

200
Seed amount (kg.hal)

300

400

100 -

) [=a) ®
=] (=} =
I L I

Cumulative frequency (%)

[
=]
L

0 : T

b) Rainfed

0 100 200
Seed amount (kg.hal)

300

400

Fig. 10- Cumulative frequency (%) of seed amount in (a) irrigated and (b) rainfed wheat of Golestan Province

Farms (%)

Farms (%)

=0

a) hrigated

T2 115 077 g3z o038 038 038
- - 3 3 3 3
—=3 . = e N
> > had A > o >

o o
(<) o

Cultivars

b) Rainfed

3.93
" 0.71 0.36 0.36 0.36 0.36
N 07! 036 036 035 o3
> > & W] >
a® & S A0 X
~ Ly S
(f“ - & é-% T
Cultivars

OUadS Ll 33 025 () 5 (2 (D) 2uF £4150 45 uwd CulS 2,1 o3 =) UK
Fig 11- Cultivars (%) of (a) irrigated and (b) rainfed wheat farms of Golestan province



ray uLa.m.o) A e)Lm:: ARINVEY 6},,&5‘5.»&& £y A i (ALY

5000 a) Irrigated
4000
'?-n 3000
&
=
=
=~ 2000
1000
0
F & TSP SeN
® s"& & Yo t\é\ & (“"o ‘\sp 4"0 6@ hd
RS Q o)
¢ > &
Cultivars
5000 b) Rainfed
4000
T 3000
£
=0
=
= 2000
=
-
1000
0
N S D> O > S & & A &
N\ o o & ¥ o 9@ & > 1O
LA & & < & & YT
+ <
Cultivars

OlwdS Ll 45 o2 (<) 9 ;#i (1) day! 33 00 CuiS oS Cilieo ol 3, Shes (1Sl dw e -V Y S
A £)l50 (o (SE) jlre (sllos onimsylis lad bglas.
Fig. 12- Average yield comparison of wheat cultivars for (a) irrigated and (b) rainfed in Golestan province

The error bars show the

a3 g9 dix b S il S 0g2ge oliS yole S5
coan S Llofl g, jl olysltS el .68 oslizl
P Basas 1) 355 s 5 155,55 o3kl 355 s guzeo s
S35 3k g 55o9liS Slass She Llid)lS (IS savogs 9)
Exlie > cslS 5l Byas 4l sladgS .ol ploul whble IS5
posgal Oliwd (63 pogel Sligus 09l 365 Jolis aalllae 3,90
3555 oy 1) 1555 fsiists 355 Ju s Slind
9 (NPK) Jol 395" ooty 59,18 easoliy iy e 55y9li8
g 4 48 0idg (o p0 5 NS (55) Sl sladsS
2 ooliws Sygo an L ccsls Slgal b ol yon ¢ y5l3eS" olSiuws

standard error (SE) over fields.

- =

Sy
Csl LS 50 53 paiS 4l 55 0 Mg 1AL A

9 (P20s) i oS 9 LS VO/IF (N) (59,45 p)S5hS B) cudlyy
G A5 IS 05 50 a5 g (K2O) maliy p)S5ks VO/Y

P LS YEIN 5 jid p S5 LS TV (59, Sk 10 cdloy
4 2LS W oplply (Moshiri et al., 2015) 33,5 o pawlts

Cowlie Cupin y9d Cowl diuly dlge opl 03D line 4 ol

..)J)fdo Sk 2 dl.&.& ).aoL& )1.15.9

Canidg g Jlo (g5 4 At ooy D90 £5l50 50 l55liS



ARRY

obewds liwl jo o 9 tS’T S iy i udgi GLQ..\.LJ)S' G ilwaddiuno

Aoy A0 dgas 3 jbcland (gleeS 3)0 53 .(Zeinali, 2009)
W Bhis e glime 0 dopd Ar g (o iS50l
OF JS5) 290 JiSa 13 p,50LS YYY Ll £l50 50 9 VFF 020 &)l50
Ao FO v £yl 50 g l5ygliS 5l as > Ml £5l5e 4
G e Sl 5 395 a3 4,558 VY J1 iy ol
Voadl oo Jrpyp Slindpgw 395 p)SokS 0 Joleo 4572008
UsSomn l md )l3e 3 100 ¥ 5 ol Elie 10 (ipgltS Sl 2o
aS ol Jb g ol (VF JSS) 0163 )S5 oolisis] masly (g9l 358
g oglho 3, Slae S 13)y9] Cwddsy ¢l yaie opl ogils il
u_s] 33 L Mg ‘_;.‘S » Ltbd)lo.u 9 el ).3]).3 5 oS W9LOA
o35S Bras 4y 33 0 9 2 lygltS 3l 00330 5 VA e

W28 pladl ags £ ol5e )0 40,568

Elime 3l o> W g ol )l 5l Mo pd VY j3 6l iS5
(0 255 9 95 395 Wile (el sladgS Sl (1j)5LaS” 35 2
3 0yg) pogmad 4 ig i S @i idgel edlital
23 gl 3 a3 plosl g )l5e Juin )3 S e Ojge @ 5 S
Brae (55 e lojl plelid 5 g Sliios S0 (i
Sl LS (ol AL o oy (50l 0 ]y 9 )5ue lades
DS o sl 2 AP pAS CulsS ohag 43Sk gl
VE U e e pS w0 9 ol Slyj )3 03955 355 B
33y Al i g 39 yusite S )3 Al (5955 £S5 5kS
Be 53y o3kl jl359 08 sbadgS 5l b S S ljelias
S i s w9 ol GBS ) (g 0590 )30 5 do >
395 £k NOx 9 Ve olee (s ()gi0 p)SokS Ve 5 20
i ol Slim p3b @ dog L a8 (VF JS3) 20,8 oolisal o]
sl o Ll LB ol By mo ) Slae 50 ) 4 (S

100

80 4

60 4

40 -

Cumulative frequency (%)

20 -

0 \ 1 \

a) Iirigated

0 2 4 6

8

10 12 14 16

Cultural date

(1=10to 20 September; 16=10-20 February)

80 -

40 -

Cumulative frequency (%)

0 T T T

b) Rainfed

0 2 4 6

8 10 12 14 16

Cultural date

(1=10to 20 September; 16=10-20 February)

ObulS bl 13 193 (&) 9 2 () i CuldlS Fu,U o Slglyd o pd — VY JSUWS
Fig. 13- Cumulative frequency (%) of cultural date in (a) irrigated and (b) rainfed wheat of Golestan Province
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Fig 18- Average yield comparison of wheat in different methods irrigation
The error bars show the standard error (SE) over fields.
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Introduction

Documentation is a fundamental and basic step to improve each productive process, which unfortunately does not have
a significant place in the agricultural section of Iran. Production process management in agricultural systems have a
direct effect on yield, productivity, input use efficiency, energy consumption and the environmental impact of
production. Therefore, the need of monitoring and improving the processes leading to the production of agricultural
products is inevitable in order to reduce the challenges associated with farm management in agricultural systems. The
first and essential step in improving such process is achievement to the specific and integrated vision on how the
activities carry out in current situation, so called process documentation. Documenting the production process in
agriculture includes providing all information and activities that shows the course of production from seedbed
preparation stage to harvest stage. Depending on weather conditions, Golestan, together with Fars, Khuzestan,
Kurdistan and Kermanshah, has been one of the most wheat producing provinces in the country in most years (Bureau
of Statistics and Information Technology).

Materials and Methods

This study was conducted in the province of Golestan, in the north of the country, which is located between 36°30 ' N—
38°8' N and 53°51’ E-56°22' E. Among the crops in the province of Golestan, autumn wheat has the highest growing
area, usually grown from the end of November to the end of December, with an average temperature of 14.5 °C and a
total rainfall of 420 mm, and harvested during June. In this study, in order to utilize this method to improve wheat
production in both irrigated and rainfed systems of Golestan province, all management operations performed from
seedbed preparation stage to harvest stage were recorded on 540 farms with different management. Proportions that
farmers applying different method of the management operations were determined through relative and cumulative
frequency distribution. In this investigation, the variations and methods of doing each management operation were
identified. The cumulative or relative frequency distribution was used to analyze the data.

Results and Discussion

Documentation results show that the average area of irrigated farms was more than rainfed farms. Most of irrigated
farms were cultivated by two summer crops including soybean and rice before sowing wheat. Most of rainfed farms had
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no summer crop but they were cultivated by wheat and barley in the previous year of sowing wheat. Most of producers
of irrigated and rainfed wheat have used the moldboard and disks as a primary tillage. In addition, the most type of
equipment which used in cultivation of wheat in both systems was grain drill. Morvarid cultivar was the dominant
cultivar which used in both irrigated and rainfed wheat systems. Applying more seed rate and extended sowing window
in rainfed system comparing with irrigated system were another results of this survey. Half of farmers have used at least
95 and 70 kg Nitrogen fertilizer in the irrigated and rainfed investigated farms, respectively. In both systems, Geranstar
and Topic were the most used herbicides, Tilt was the most used fungicide and Diazinon was the most used pesticide.
Farmers preferred to use of conventional irrigation for their farms. The harvesting time of wheat was ranged from the
early May to middle of June. The average yield of irrigated wheat was 3845 kg.ha! and more than rainfed wheat with
3145 kg.ha'.

Conclusion

The results of this survey provide a broad vision of sub-processes of wheat production in irrigated and rainfed systems
and specification of the exact amount and time of using inputs into production process which could allow a holistic
assessment of Golestan province with respect to environmental, economic and sociological perspectives.
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