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Figure 1- Pattern of monthly changes in temperature and precipitation
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Table 1- Some chemical and physical properties of the soil of the study area

BLscdh Gl glilac,s  Cob,  abbcwb,  psesed  eliul i ey de bl
. Ty PR Saturation <o)l SR NH, Avalable oslizwl LB Available Fe
Slmo gua>
. Cation Sodium ~ Percentage  .<l,;  Permanent Phosphorus  Available
Properties . . i . .
Exchange  Absorption Field wilting point Potassium
Capacity Ratio Capacity
(meq.100g) - (%) (%) (%)  (mgkg®)  (mgkg?) (mgkg®)  (mgkg?)
Slodie
134 0.79 37 18 12 2 54 210 1.6
Value
S P o B o3 6l S anaal glslolas gpen Sl Jobee peelS by S
oolitwl JB eolanwl b8 eolaxwl LB Total  Bulk density  o)lac Electical NO; CaCO;
©lwogas Available Zn Available Mn Available Cu Nitrogen  (g.cm?) glsl  Conductivity of  Nitrate Equivalent
Properties (mg.kg-1) (mgkg?l)  (mgkg?h) (%) pH Saturated (mg.kg?) Calcium Carbonate
_ Extract(dS.m?) (%)
Sladio
0.9 55 0.92 0.05 15 8.2 1.07 19.2 135
Value
G2 Abj CangnaS (lond b Srg (BFp Y Joux
Table 2- Some chemical properties of municipal waste compost
Oluogas sl Sop T ose S osS I Olsr
. H Electical Conductivity ic M % . bon (04 Total Nitrogen
Properties p (@s.m) Organic Matter (%) Organic Carbon (%) %)
7.7 10.5 40.6 155 142
Value
ol poeigsl J5 pgasls .
“luo . Js U‘ml JS SS9
Slo guaz No3 NH, Cd
P ti Nitrate Ammonium Total Cadmium Total Fe Total Zn
roperties g .
4 4 i (mgkg™) (mg.kg™)
(mg.kg™) (mg.kg™) (mg.kg™)
Slodie
196 590 111 15975 750
Value
J5 e 55 e 5o g5 d 55 ey
Sloogas Mn Cu Pb P K
Properties Total Manganese Total Copper Total Plumbum Total Phosphorus Total Potassium
(mg.kg™) (mg.kg™) (mg.kg™) (%) (%)
Slodie
530 40 177 0.86 0.9

Value
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Table 3- Some chemical properties of irrigation water

Sy [ERWINIKE JUN | e s L e
Oleogas Electical Sodium Absorption Ratio o Ca Mg Na Cl HCos
Properties  Conductivity Calcium  Magnesium  Sodium  Cloride  Bicarbonate
(ds.m) - - (mg.I") (mg.I") (mg.I")  (mg.I") (mg.I")
Sludo
0.39 0.44 75 55.2 49 12.6 135 116
Value

5 Casb, Lladsl SB lanl Ll 5 068 5 ol B, s
Joe ol ks sse sloisngyg adea) (ol dlse Sl
(Yang et al., 2014a) sl

ol ol o dson i (5 So3ladl S 5 LS slaosls |
sliwl, ;o DSSAT Joo miwls gl y dbogy o b ilen
Lot pas )3 paiS (ulogey 9 adls 0 Sles (g5lwar 2
(5 el slaazld 5l.aus,5 oolixwl 065 8, ae calise
(RMSE) s &las o eSile 4y, f(SE) o laibissl (sl
2 {(NRMSE) ooy Jlo i (sllas Slaypo (505loe aciy
(EF) oo S 5 (MBE) as Gl ool (. Siloo o(d) oy
SxSoildl polis Lilagl aslio 5 Joo o8 (eei (s
(Yang et al., 2014b) o oolan!
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Table 4- Plant information harvested from the pilot

ol wleMb! Hlado olS wleMb! lado
Plant data Value Plant data Value
$3lez B 59, slass > 093 Jsbo
L 10-14 . . 10-14
Number of days to germination Flowering period
_ PR )'lﬂ b 59, olaws
AL e dde 4 (o, B g, olaws
. . 95-105 Number of days until the beginning of 105-115
Number of days to reach maximum vegetation .
flowering
LSy o g U 59 slass Ay Bos Alpln
. 135-145 . 0.4
Number of days until the leaves age Maximum root depth (m)
JolS (S, b 55, olows Adon Ay ) Bos & Gy U 59, olos
. . 160-170 . 100-110
Number of days until full maturity Number of days to reach maximum root depth
Siale= 0,90 Job 10 sl oy99 Jsb 30
Length of germination period Initial period
g 0,98 Jolbo Slee 0,90 Jobo
35 55

The length of the development period

Mid period length
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Figure 2- Cumulative values of potential, actual evapotranspiration and precipitation during wheat growth period in mm
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Table 5- Wheat yield and biomass values in fertilizer treatments

ooy (5 S5 031wl Hlade

TO T1

Measured Value

T2 T3

S ySlos 0395 Comy ) S ySdos
RSES Y Biomass Y

0345 Gt ) S ySlos 0097 Lo ) S ySlos 0087 Lo )

Biomass Y Biomass Y Biomass

(1000kg.h™) (1000kg.h™) (1000kg.h) (1000kg.h”) (1000kg.h™) (1000kg.h™) (1000kg.h") (1000kg.h™)

Mean 2.3 6.2 3.9

2.9 7.2 2.5 6.7
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Table 6- Duncan variance analysis of wheat grain yield and biomass (at 5% level)

SE wlupggome  f (golilazyo  MSE Slupe oefile  F il Sg. (sl0 % b
(ails) e )Los O
) 3.803333 3 1.267778 3457576 000.0
(yield) Groups
S
L 0.293333 8 0.036667
Replication
(«ilo) Js°
) 4.096667 11
Total(yield)
(0055 j) o Lo (5
) 14.70917 3 4.903056 65.37407 0000
(Biomass) Groups
XS
Lo 0.6 8 0.075
Replication
(6945 Cu3) JS
. 15.30917 11
Total(Biomass)
Qo yd B g 33 SIS gy b pusS 0895 s § g 410 8 yShos (6 Lol s lio -¥ Jguz
Table 7- Statistical comparison of wheat grain yield and biomass with Duncan method at 5% level
o ailo o Slos 0095 Comnd
Treatment Yield (1000kg.h™) Biomass (1000kg.h™")
To 2.36 c* 6.47 c
T 3.90 a 9.30 a
T, 2.87 b 7.23 b
Ts 2.80 b 6.77 be

Al do )8 B a0l gire Soli oaimslis et o 40 Sgliie By,

*Numbers followed by the same letter in column are not significantly differentns (P<0.05)
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oo 5l oolazwl Loyl jo ails o Slae (g5lwacs ;o Jow
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Figure 3- Comparison of simulated and measured wheat grain yield compared to one-to-one line
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Table 8- Statistical index to evaluate the DSAAT model in simulating wheat grain yield

MBE RMSE NRMSE d EF

-0.100 0.3808

0.128

0.930 0.570
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Figure 4- Comparison of simulated and measured wheat biomass values relative to the one-to-one line
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Table 9- Comparison of statistical index in wheat biomass simulation
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Abstract

Introduction: Plant growth and production models are great tools to study variations in irrigation
and fertilizer application and their impact on plant performance. Due to the fact that applying different
scenarios of fertility and irrigation in field conditions is time -consuming and costly, the use of plant
models is a good solution for simulating and estimating the crop yield in different conditions. The
accuracy of the results obtained from the simulation models depends on the accuracy of the data
required by the model, and if the input data is measured and determined accurately, the model will be
applicable in different conditions after calibration and validation. Due to the great effect of using
different types of chemical and organic fertilizers on plant growth and yield, it is necessary to compare
and evaluate changes in wheat yield using chemical and organic fertilizers in order to improve soil
and water productivity. Considering the different management scenarios of fertilizer use in the
DSSAT application model and the role of fertility in plant performance, the efficiency of this model
in simulating plant performance in different management scenarios of chemical and organic fertilizer
application is not clear, so in this regard, the efficiency of the DSSAT application model In order to
simulate wheat grain yield in different applications of fertilizer (chemical and organic) in order to
increase yield, recommendations were studied and evaluated.

Materials and Methods: This research was carried out on the research farm of Karaj Soil and Water
Research Institute at 35 and 50 degrees north latitude and 55 and 30 degrees east longitude. In terms
of climate, this region has one of the hot and dry Mediterranean climates, with hot and dry summers
and cold winters. 4 fertilizer application treatments in a randomized complete block design in 3
replications, including control without fertilizer application (TO), application of chemical fertilizers
(nitrogen, phosphorus, and potassium) based on soil tests (T1), and application of 20 tons per hectare
of waste compost with fertilizer application Chemical nitrogen at 75% and phosphorus and potassium
at 50% were recommended based on the soil test (T2), and the application of 20 tons of waste compost
fertilizer (T3) was considered. In this regard, 4 plots with an area of 200 square meters were selected,
and after tillage operations including plowing, discing, and land preparation, wheat was cultivated.
The aim of this research was to investigate the efficiency of the DSSAT model in simulating wheat
yield under different management conditions of chemical and organic fertilizer application.

Results and Discussion: Results showed that measured and simulated wheat grain yields in the
control treatment (without fertilizer application) were 2.3 and 2 tons per hectare, respectively, and the
corresponding measured and simulated values in chemical fertilizer application (NPK fertilizer
application based on soil test) were 3.9 and 4.2 tons per hectare, respectively. In terms of compost
application at a rate of 20 tons per hectare, the average simulated and measured grain yields were
about 3.1 and 2.9 tons per hectare, respectively. Flowering and ripening phonological times of wheat
were 192 and 227 days after sowing, respectively, which is in close agreement with the simulated
values, which are 190 and 230 days, respectively. RMSE, NRMSE, EF, and d of the DSSAT model
for grain yield were 0.38, 0.13, 0.57, and 0.93, respectively, which indicates the high and appropriate
performance of the DSSAT(CERES) model in simulating wheat grain yield in different conditions of
fertility management based on the application of chemical and organic fertilizers.
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Conclusion: Due to the fact that applying different scenarios of fertility and irrigation in field
conditions is time -consuming and costly, the use of plant models is a good solution for simulating
and estimating the crop yield in different conditions. The results of the statistical indices showed that
the appropriate performance of the DSSAT model in simulating wheat grain yield in different
conditions.

Keywords: Evaluation, Evapotranspiration, Fertilizer management, Karaj



