Journal of Agroecology
Vol. 7, No. 3, Fall 2015, p. 368-380

‘\:/’EG:';’;;;J

G3o9bS (bl pgy 4y il
FEA-TAe .o AVAF sl ¥ o)lois ¥ s

oS S (gl e el ) S (K58 ST S e
GIS 5 RS jf salazwl b (Triticum aestivum L.)

Taeb ale 5 T Oba e s

YYAY/ Y/ 0V 8L 5 b

CXVLES

S3598519,51 (siiaing (st 15l aglage 5 e 4 gl ol g (LSl slacsiially cElS S5 sl ) S
oy A o3laial (gLl i DMLl i g (lojlgale gl jl 038 () 1 i (S3slS1s ST sanaing solate & BuiS (pl 5> Al oo
LS 5 SB badis ol ) Sdbly ST aiaig 5 (3 0393 Jsb 9 Loden (oles (sloaids bl ) SlondS's ST saivaige Sl
THtICUM ) pucS (ing) sloajli Ly aiig p (S)Ss 5 SB el Slasiiie s ol Cawd 4y (Sjgls81s)51 aige T coles > (o3
Bl s oIS 48 0l L ol i peesd (g3 duny) S yiall By 51 oalisl b ool canlis sla oS g auslia (@€StIVUM L.
5 A Sl TXINY § ZE1Y SNERY LEYINE SN Ly pgd dduy gy ool o bl (S1) cuslio (s piiS Jguaee (6l
1 sdces slacudgde spdle 4 1555 51,5 (NS) oais adllas g (N) casliol (S3) (ol s ¢(S2) camlio (S1) cunslin (i (sla oS
bl adlato gz 53 @S 5 (Nl sl d9:08 (SN 392 (eors 5595 e it Jlad )3 030,80 w03 5 SB Gas Jul ailate
S 2 3 (ol W Jeiliy izmen ol Cond 4 U8 3 p SIS FFEF Gl ke g A duslne 9l by Sl edlatl L j a5 Mg ity
Jlesl o bacudgisee ol 2ol b 450l o 013839050 Jolos 13l e &) adys Juil 4 Cannd 3,Skas 28l ol ol s 5 nig 51
Al Gl ) Jgpame 3 Slas ol (ool gl 9 2505 5 SB 4 T osle (I3l e S oo ot

sl (Sl oS 3l (6 31)l8 pgd adyy slolgale pslas g Jeuilty s glS” (sWO]lg

olial Uy g Lasste el (gLl 05 5 6l g cnslio
4 obiwd gl 13 (Ghaffari et al., 2012) 5445 0 gumono
blio ol elaclls o Lncydsgioms ol pi¥ caslio ag5
o o5 55 e (e Sin o & 425 b 95 glule
OBl el () e b b e wlio plo 5 e iy
sobate d (2l elS g Bpan (65 D o il 3 LS
Alaal (ol o gl &S cuwla sl acn gaiVsle (g)l> 0,00
ool (65,5188 4 sy gl 9 2051 (695 )k (s5gliS 4 L
Sl a8 28l (LB sl 2Lyl 38 oty S (S
Copde g 2bjl by cwl calio iy S MU0 ol o
by S @l g cunl oy (S938l39) Cuenl jI (LS 5 S
ool Gl Sl i (2 STLE 5 %0 edlatul sl o308

(Teka & Haftu, 2012) 545 .0

doddo

Syl b @lio 9396 5 (B)b I Cumex G938l 5y A3,

9y 4 9y 585UsS sl yliou b pils pac oS cul oad cely (K00
ok s 3 S Gl e S 58 GBS ol 30,5
D o0 00938l oy 0)S Cumen 4 (0o YV Jlw U &S (6,85
FAO, ) 32,5 a5 (550918 (3l)) 9y 2 s 155 5l 2l
o o byl 5] isbs e (sl JLs (2007
500 By o)l dgng L A5 Cuwl piY &S phe Y guae
Se3535515,5 oslise bl o BSsu55 9 ST algm 9 Ol 55
OlalS (an 15 ol bl b ol & a gl e a4 35,

SLs pole  wiige 09,5 b)) wlids )5 goomiily g bl iy 4 =Y 5 )
Ol oKzl

(Email: fsarmad@ut.ac.ir 2 gt 03k 5 — %)



VP oS il (gl crg3B (ool 3l (odd (55909519, (goiaiey

&59d6519,81 sa sy yolaio 4 1) (slaslllas (Koocheki, 2009
L plodl paS 5 Sloe Jrunsily Hlas Lol 3 bl

3 i (Se3STaS1 cssiigg Bam b 3o ) ol
oS0l S 0,90 ol skt 4y puS S (gl (g3 o)
5 ity oo 4y 3l e sy 51 LS 5 cols
23 el el Dbl ool a0y (alejle
adey) Seyielly gy ookl b (SjelsSs ST slaasyy Jl Sy
2 =3l Wy Jewily (rzmen 205 W95 Jouilly dulons g
Sl S awg cnle 2 5 (SISl ST slaaie 1SS e
G d iy slad s gl jslaie 4 GIS e o JSleMbl
15 plool S claseie ) Sy o 4 bgyye

L9, 9 dlge
dallias o go dilaie csladibis

2 &S Ml oo (g cudd (LB | (s adllas )90 adlate
9 b Jgbo 007" V" 50OV A" ola o] s o3 game
aS 5 )8 Jlas (o,e YEO YV BTSN B! o lie
Syme dilate Gy ol 485 B TR () 3 TS ie i 3
s 03gd e 3 ddlaie ol LBl e e VESIA adllas
s |y aallas 3,90 allate Capsbgn ) S5 el 0 aily S
o] aslalo g aslyy, —wlidlgn Lol wlowl yud 2> o
Al VY (g)lel 0y90 Sy 50 Slry duth oLS g5 (S5lladls
YOV/O adlaie ol Allle (S5 bwgie 3o VAAF-Y - +0)
olo 3 yio o YD 3o & o iy o8 sl Jlo ) o i
el olo )3 o s yio (i 4 o (e g (side) olo
oy 8 il a3 VF/Y aVlo (slod lawgio .l 03l F) (552 po05)
)5 Bl de d VIV g VIO i 5 4 bod JBlis g pSTis lawgio o
Sy " Semp iy & SB gh) 5 Gl ws b
A8l e s Sy 5 TS

4- Universal transverse mercator
5- Thermic

6- Dry xeric

7- Weak aridic

ol 3 45l Goi) el 31 (S (SaigsSla S samag

S e an algi o g sl 433,515 00linl 3)90 G5
S50 w3l @lie J) st opte 5 Giaebn (2l b5l Gl
Sd—adins (oM YA JLw pFAO 5,5 I, 5 solar il
iy 1l 93, iy o 5 byl (SegsIsSTyS]
oy b g ol o byl ly S gl 0 (Sojgdgsly S
NER AP EONIN - PP IS BRPTERCIRE Pyci
5 3)90 Y gane (gl 4B 0)93 (nimen 9 (3] 5
M=l So (S399815,5T sty i ol (Kon 5 LSy
Ol 3 Bl (65008 Syl sl pbolinl 5 )98
O gyme S G900 & e 9 SIS (il SUSS bhais
o (sl |y o lacdgioms 5 (65,5l ogill b b iy
(FAO, 1997) wloi o aseio (5555108 olje sl 5 (55,5
Sl BLsd §) ] sla oUlgs ol 5y 1, dilaie K3 AEZ

a2y b fnled oo h b (o5l)) bl g 05 ¢ 2]
5 odlatwl ¢)gd 5l iomiw 5 (bl CleMbl yiugw (sl gsioilss
s Loodly oLk 5l lasgeome dbml Bo)b 5l gt (ol 32l
P 39250 sla Jus il eolatwl Coles 1 g il b Y &g
g A (R2s bl SaS daanY lejen L))
(Maji et al., 1998; Walk et al., 2012) e 0 (S5556519 5]
Sgliie dolie (gl iliee (sl )9S > (SjdsSly ST s
Olallas 4y flas o Jlio o dy il oais a8)S )5 &
o)Ll RS™ § GIS' 5l oslail Uy 55 (So55065To 5T (saiag
5 SeiedsS1s)S| aiaing g s pgl > (Ismail, 2012) 905
535 bl GIS 1 oolizsl b &3 S (s ) canls )
L cople l Laaiag ) (o)) el sl oS i 61
ohlSer o Sl (Kandari et al,, 2013) 3555 ealaiwl
Sleslarwl b1y ol cuwsls obj)l 0 (Dacheng et al., 2011)
5 (Triticum aestivum L.) abuwe; puiS cuiS ¢lp RS 5 GIS
2 bl VY gl olul oy pbl s i dilato
P YU 5 Sy (oIS D ZVEIN Sy oM 3 TEND Sy S

Nassiti & ) (S35 5 &y i oyl o 48,5 LN oS

1- Agro-ecological zoning
2- Geographic information system
3- Remote sensing



WAF 5l o o)l ¥ Al o550l cailih oo 4 i TV

o

0.35}:! “Jh’m‘ » addlhe 3,90 adlaio %.:590—\ IS
Fig. 1- Position of the study area in Qazvin province
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Fig. 4- Agro-ecological zoning map of the study area in Qazvin province
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Fig. 5- Agro-ecological zoning map of the study area for wheat using parametric method (square root) in Qazvin province
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Introduction

In many parts of the world, there is not enough precise information about suitable land for cultivation. On the
other hand, variability of weather, soil and topography result in different agro-ecological conditions which may
be suitable or unsuitable for some crops (Ghaffari et al., 2012). Land evaluation is one of the applied methods to
achieve sustainable agriculture.Agro-ecological zoning is one of the land evaluating method that can be used to
find better lands and improve the planning and management of land resources. This research was performed to
perform agro-ecological zoning across Qazvin for cultivation of wheat. Providing a comprehensive database of
land resources properties for planning and organizing of optimal land use, land suitability evaluation in each of
the Agro-ecological zones was aimed as well by using parametric method (square root), calculation of wheat
potential yield and land production potential in each of the agro-ecological zones .Finally in order to extract the
zoning maps of each soil profile a database in the GIS environment was created.

Material and methods

Study area: The present study was conducted across Qazvin which is located in 36° 00' 27" and 36° 11' 6" N
latitude and between 50° 16' 58" and 50° 20' 16" E longitude. The study area is 16618 hectares.

Isohyet map: In order to prepare the Isohyet map, since there was a few number of meteorological stations
in the study area isohyet map was supplied by the Directorate General of Qazvin weather. IDW was used as
interpolation. To obtain isothermal map, the regression equation was used between annual mean temperature and
height temperature..

Length of growth period map: To obtain length of growth period map, the, potential evapotranspiration
during growth period was calculated by Cropwat software across for selected weather stations (Nirugah, Bagh
Kousar, Qazvin and Boyin Zahra). After Growth period maps were obtained based on stations, isothermal and
isohyet lines.

The soil map: For soil mapping, aerial images 1/40000 area and the IRS images as auxiliary data were used
in field studies. Morphological properties of 61 soil samples were measured. then soil families were determined
and finally the soil map was prepared.

Land use map: Landsat 7 ETM " and IRS satellite images in 2011 were used to prepare a land use map.

Agro-ecological zoning map: Agro-ecological zoning map of the study area was obtained by combination of
agro-climatic data (Isohyet map, Isothermal map, Length of growing period map), agro-edephic zoning (Soil
Map, Slope Map, Land use map) and using the Union function in GIS environment.

Land suitability evaluation: In order to evaluate the Land suitability in Agro-ecological zoning, conformity
of the land characteristics in each defined zone with wheat growing requirements was done and the final class of
land was measured.

Potential yield: To estimate the Potential yield in the region, FAO model (Sys et al., 1991), was used.

Results and discussion

After overlapping desired maps in the GIS, the study area was defined and separated into 43 Agro-ecological
zones.

Land suitability evaluation results: Based on square root method, 34.14%, 43.16%, 14.94%, 4.03% and
3.72% of land were located in the classes including highly suitable land (S;), moderately suitable (S;),
marginally suitable (S;), unsuitable (N) and unstudied (NS), respectively. Potential yield of wheat was obtained

6666 kg.ha! by using the FAO method.
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Conclusion

The main aim of this study was agro-ecological zoning of Qazvin for agricultural planning. By overlay agro-
climatic and agro-edaphic zoning maps, 43 agro-ecological maps were obtained. Land suitability and potential
land production evaluation were performed in each zone for wheat based on parametric method (square root).
The results showed that climatic properties did not create significant limitations for wheat cultivation.
Limitations related to soil properties results showed that the central part of the study area was the most suitable
zone. In addition, soil depth and gravel percentage in the northern part beside salinity, alkalinity, lack of organic
material and gypsum are the major limiting factors in the southern part of the area. Our results indicated that
agro-ecological zoning is an essential tool for agricultural planning. In this approach, key and important
components, as a similar set, characterized potential agricultural capacity and its limitations for decision makers
and planners.

Keywords: Land use, Potential yield, Satellite images, Square root, Suitability classes
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