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Article type: Background and Objectives: In agriculture, finding the optimal location
Full Length Research Paper  for agricultural products can increase economic benefits, reduce negative
environmental consequences, and be effective in improving the health of
agroecosystems. In the spatial analysis of agriculture, active layers of
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Accepted: 04.06.2024 determine the type of land use. This study was conducted investigate the

grain yield of wheat varieties cultivated in irrigated and dry farming
systems in Bandar-e-Turkmen county during 2018-2019.

Keywords:

Geographic information . . .
system (GIS), Materials and Methods: In this research, 59 wheat fields including 16
Interpolation, irrigated and 43 rainfed fields were randomly selected with uniform
Soil salinity, distribution in the county. Also, EC, pH, percentage of soil organic matter
Wheat cultivars and precipitation during the wheat growth period in the county were

investigated this year. The varieties cultivated in these fields included
Qaboos, Morvarid, line N91-17 and line N87-20. In the maturity stage and
before harvesting by the farmers, a W-shaped pattern, sampling was done
from the fields using a square of 0.25 x 0.25 quadrat, and the grain yield
was calculated. Then, by evaluating different interpolation methods and
choosing the best method, a wheat grain yield map was prepared at the
level of agricultural lands of the county in the ArcMap environment.

Results: According to the results of this study, comparing the average
grain yield between the type of rainfed (5.01 tons per hectare) and irrigated
(5.16 tons per hectare) wheat cultivation system, as well as the comparison
of the grain yield of varieties in the wheat fields of the county, there was no
significant difference between cropping systems and varieties. Sufficient
precipitation during the growth period and no need for irrigation in
irrigated fields could be a reason for non-significant differences between
selected irrigated and dryland fields. Preparation of a wheat grain yield
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distribution map at the level of the county showed that the southern and
eastern parts of the region had higher yields due to low soil salinity,
favorable acidity, a high percentage of organic matter, distribution and
proper amount of precipitation in these areas. Also, the examination of
varieties production in terms of their capacity or expected production
showed that 83% of the fields had reliable production.

Conclusion: Most of the wheat fields in the county can produce yield
according to the expected yield of the varieties and are in favorable
conditions. The lands in the western and northwestern parts of the county,
due to the inability to produce acceptable yields such as high soil salinity,
should be allocated to the cultivation of crops with lower environmental
requirements and more adapted to the conditions of these areas.
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Fig. 1. Location of sampled wheat fields in the agricultural lands of Bandar-e-Turkmen county,
Golestan province.

Sl ls o o5 aable Lad 45 o 0
Oy comup 205 oy b Lo sy OLL
kS bl @ 5L pde & e SWL e
35 el LS clé,l ¢ NG RPN W u‘fT @\J-.a 3
Sy slse omplB 3y 6 Jols gl
U5 5 S, 03 s 35 N87-20 5 NOI-17

Pl wls 3 Shes oy g tlresls ‘5):7@-?
23 oS ks Oliw gl ¢x§ ol o eds S
Jols f“lf as e 04 sl IVAA-A el Jlo
R o T R AME R PES PR R
Ldd Slsl Ol g o 53 C G 2815 L
bl b ol el e 31 T gl () K2



O)o 9 (63103l Jlybe / .o sladilob y3 aild 3 Sos S0 Julooi

slaalid o ¢l addlas ul 3 ila Sy, L35,
5 Goss o Il esls Ao @S wls 3 Shas 1S,
S ol aslis sy, S oanal
sy @5 (APD e Sldaris [ADW)
5 FOK) Jyems K S 5 TRBF) eled
sslizal ((GSD) 5 “RMSE) s el (slajlns

A

L0, sy,

IS s pl 03 i s bl 2305
Codge U oabi a o abol alaly S5s bl
vy & Ol ! b e yanatd Jseme dbad
SLOly 8 Gl S @ s o J RS 22055 Ol
Sl |y s s ge abais 31 e bl M 585
e b Loy SSa S bl 5 e
AOY) A4S - 5 wlees bl g pos eSS
SebsS anls Gy ol s i s sldbes ks
oy 3,8 o S 1y o sleesls s Sl
Lo aan glaosls I ol e blo oy dlol
o3lital J sgmme ol jldie 5,50 5 (gl ol il
blo sl ol K Gy ol s s el
i U aS Xpd a8 5 8 a0 obigos 53 gosdees
OF) Ll 1y ol o 508 Lais ;50

Sl dex Sl sl il b mls
polas Sl s C]ad S b SLos)s
ol Slosar Ks 1 AS a0 jae Sledalis
U s pslie iy 3 o eolie & ol ol s,
Sslp e 3 ekd (g, Se3lul pslie 35S

QO8) syl s

1- Inverse Distance Weight

2- Local Polynomial Interpolation
3- Radial Basis Function
4-Ordinary Kriging

5- Root Mean Square Error

6- General Standard Deviation

Cly o Olslis ku g Jsese il
e /0 x /0 SlpslsS S eslinad b J seeme
guag?&uaﬁ@\f@wgw.m rl?a.:‘
ALK s ks o) gl S0 sl
SLsh 05 5 Ab Goslper @AV 55
o3ls Sl 3 LSS olad 5 oasse (ab' S5 L LBl
laadie 51 sws Sogoa badly e UG
35 5 LAS 55 e e s Sl
s Clasie s S acbe S Uy s b
3 el el o3y9l NV Jad= 65)\
gl 5 Ses Ol @olye s 5 Ses (5 S5l
S eslial by ks SSE Ol gd 3 5
lea JB s EPUREE 5 Shes Wuﬁjujojﬂﬂ
SAS Jlsble b 53 dolanl oslas S

L d s
ol s S gladn gl Sl
ool 38 5 L Al e 3 S (gl 4 e
el s CJ.S 03, asnd glaces I (VTAA
o3lizal b L gad s i S &0 W (g S
Gos b e 1/0 x0/0 sl S s 5 amdy 5 Sl
Slad gl Fyome A <=l>_;,\ S (g e Sl T
S agd g ot bl o s S S
o303 5l 3 alu 53 Ladigad i3 S 1 OF 51 p SLS
MolS Lo g0 s sby St 158 Doy go 4 b Lk
Sl s edd el S e Mipd S g 4ty e
bl Ol U5 L osls He (2 ke ¥ S
it n Copoa 5 BB glos 3 wolisbesl
Sheslinad b S JI sl oy s (6,14
3 G Ol (V) 0AYE) KL Sy s
glal 8 5l oSeslas By L S anal
PR R PN VX R O S R P AR Y
aiae (SU0L g aemme Ol ,gd Ghdos oK

J)JJ;AL;LAAV'C\ d:bu CJ";"L;) 093 2



\EXZ N D)Lo.\:} &Y 249 c@bf -»J’S dLﬁ:Mg;) A gl

RMSE

GSD = 70

™

aleds BEl ol J))Tﬁ )‘J\.iﬁ 7* (Xl) «Yolas U’i| BE
Xioakis s el Seilul Llaie Z (Xi) Xi
bl sl N glodalin sl :Ske Z (x;)
o la e S0le pso ads iz a3l e
505 (GSD) e 5es 5,18kl Gl il 5 RMSE)
axlao U"\ B ] JSU,:M.: Ui'}) Coewn c.,\.:.:l.:
Slaesls Olge 4 pwy 3550 slaesls 31 Aoy Al
u:’)')"‘T slaesls Olge 4 50 Loys Yoo 5 oS
ArcGIS )\f\(aj.: Ja.‘m BEEE) ol 41.‘3J§ j]a" B
Lz L;"L‘ 9 42.9J§ )lj.; Lﬁ':ki))‘ S48 Vo /N aseld

.,\.L.SJ§ <!

ol S S labss 3 (St gers K S
ol 5ot O sbgisn s 4 Sed S
SN Cl ol PR o rl 2 asd e
e ol s sl JA@TCLJSJJWJ&LA
Sl Kls 55 5 S el B ARl 50
s el 53 Sle 3L 325

(V0) &S o oS
ssen Glash ol e ipmesliel sl
Slarli Sl S imesd glais) cmle L5
RMSE) U Sl ke o353 ala) &bl
il ;) (GSD) s yos 3,16kl Gl msl 5 (1 alail)

A eslaal (Y

RMSE = \/%zgﬂ(z x)—z*(x)2 ()

) 08 55y Ol g gl 50 53 0k S fxf slagp¥ 5 pl,l Slasin =) Jyur

Table 1. Characteristics of wheat cultivars and lines cultivated in fields of Bandar-e-Turkmen.
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(p ) &la,lzm 03
35-45 37-47 36-40 3336 £2) wlpe 03
Weight of 1000 seeds (grams)
Joie 4a oo pslis polis o 55 B3l
Tolerant Tolerant Resistant Resistant Germination on the spike
O s o) ails 5 Sas
5-7 5-8 3.5-5.5 3.5-4 TR
Grain yield (tons per hectare)
ole 3T Lol ole 3T Lol A5 B oLI20 A5 B oLI20 ClS gt
. . 11 November- 11 November- .
Mid December Mid December 6 December 6 December planting date
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Resistant Resistant Semi resistant Semi resistant Resistance to brown rust
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Table 2. Comparison results of wheat yield in irrigated and rainfed lands of Bandar-e-Turkmen county.

GESa 53 ) fln 5yl llat 25 Wbl g5

P I é"j )2 JtH r\_’,
T number daf Standard error + mean Cropping system Variable name
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i
15 5.16+0.337 <
091 0.49" Irrigated Sy s Slas
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Rainfed
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Table 3. The results of analysis of variance and mean comparisons for of the average yield of cultivated wheat
varieties in the agricultural lands of Bandar-e-Turkmen county.
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Table 4. Evaluation of the interpolation methods used to prepare the grain yield, organic matter, EC and pH
maps in the agricultural lands of Bandar-e-Turkmen.

GSD RMSE s/ Js kO S e el
Model/degree interpolation method Variable name
- |
0.019 0.96 Stable S S S 2
Ordinary Kriging Grain Yield
Sy T osle
0.008 0.394 Exponential S N S e
Ordinary Kriging Organic Matter
el b ol g b
0.027 1.600 Multiquadric SRR e o
Radial Basis Function EC
Lo alols 5 5 des|
0.005 0.325 1 I SR A0 S
Inverse distance weighting pH
T?BDDD TTTOﬂD 1§4000 7?1000 T?BODD
(62 5 o) A e £l
g i GE— | RNy e - r
[ o o pas gl
. e - ROV e C3 CTTTE S
g_ 0 3, 6 2 ' { O R ERPL YW E .E

T T
770000 777000

T
784000

T
791000 798000

OldE Olil (oS 55k Ol gl (55,0WES 21,0 s C"‘f Wy 5 Shas Ol alis -Y LS
Fig. 2. Map of wheat grain yield in agricultural lands of Bandar-e-Turkmen County, Golestan province.
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Fig. 3. Interpolation Maps for organic matter content, salinity, and soil acidity in agricultural lands of
Bandar-e-Turkmen county, Golestan province.
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