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S.0.vV
. Fruit Fruit Wet Dry
Yield _Length  Diameter  Weight Weight N P K . Fe Zn Cu Mn
Kg/tree cm gr % ppm
Treatment | 2 297.78**  0.33** 0.22**  11545.35** 3085.24** 0.57** 0.003** 0.35** 2880.49** 303.14** 65.82**  3410.59**
Year 1 124.718** 1.77** 0.29** 12617.19** 218.19* 0.05 0.0002** 0.81** 9464.59** 425.83** 204.83** 12763.23**
Re;:?irt}(on 4 45138%*  052%*  0.23*  4416.85%* 1120.23*% 0.14%% 0.0008** 0.10%*  345.82%%  3049%*  GI12%F  422.32%
Tr::t%:nt 2 14.3182*  0.003 0.013* 2199.96** 96.58 0.09* 0.0003** 0.03**  283.69** 4.15 12.15** 304.52**
Error 8 2.208 0.01 0.002 84.34 29.45 0.02  1.37e-05 0.002 15.63 2.94 0.46 19.99
CV(%) 4.94 4.64 2.68 3.66 4.56 8.01 3.35 4.03 5.95 9.38 8.20 6.26
%0V 40 Jlas! gdaw y3 (I3 gxo udyi 4 s g %
095 2 Sy g 09 Sluoguad 9 3,8es ai¥lu (il 49525 Y Jgua
df Slazpe il
year S.0.vV
. Fruit Fruit . Dry
Yield Length  Diameter Wet Weight Weight N P K Fe Zn Cu Mn
kg/tree | cm i g % i ppm
Treatm
ent 2 91.39** 0.17**  0.065**  1987.92**  1064.26** 0.09** 0.0007** 0.09**  678.19**  188.03** 67.25**  846.15**
1 block 2 14.55* 0.30** 0.19** 3482.17**  1028.05** 0.19** 0.0009** 0.13**  109.829**  38.91**  10.25* 147.35*
Error 4 0.82 0.001 0.002 22.87 9.325 0.003  7.78e-06  0.002 5.32 1.76 0.74 8.49
CV(%) 3.31 1.81 2.88 2.13 2.49 3.97 244 2.25 5.30 5.72 7034 6.51
Treatm
ent 2 220.6981** 0.16 0.17**  11757.39** 2117.57** 0.58**  0.003**  0.29** 2486.001** 119.26** 10.72** 2868.95**
2 block 2 75.71** 0.746** 0.26** 5351.54**  1212.43** 0.09 0.0007**  0.07** 581.82** 22.06 1.99* 697.29**
Error 4 3.58 0.026 0.002 145.82 49.59 0.03 1.98e-05 0.003 25.95 4.13 0.19 31.48
CV(%) 5.79 5.90 2.53 4.35 6.10 10.32 4.15 5.13 5.70 15.14 8.94 5.72
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A 10YR4/3 0-25 2abk 6.7 0.81 0.20 2.09 275 14.3 127 12.32 10.84 2.34 0.66 2 56 42 Si-L
BK1  10YR6/4 25-45 labk 6.7 0.86 023 231 28 105 142 1050 1125 202 075 4 50 46 Si-L
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Ap 0-24 51.2 7.6 0.7 2.40 15 5.3 154 28 58 14 Si-C-L  29.0 1.60
ABb, t 24-32 57.6 75 0.7 1.26 1.0 4.6 141 30 58 12 Si-C-L 294 1.78

Bk1 32-55 54.4 7.8 05 0.67 19.3 2.2 78 26 50 24 L 23.0 1.38

Bk2 55-82 54.7 7.9 0.4 0.55 218 2.7 84 22 54 24 Si-L 22.0 1.47

Bk3 82-110 54.2 8.1 03 0.50 2238 2.4 78 22 54 24 Si-L 21.0 1.40

Ck 110-150 53.0 8.0 05 0.50 223 2.6 72 20 56 24 Si-L 20.4 1.48
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Abstract
The aim of this study was to predict digital mapping of soil texture fractions in
agicultural lands of Sistan flood plain at a regional scale (area 1300 km?). A regression
kriging (RK) with neural network residual kriging (RKNNRK) was used to examine the
relation between auxiliary variables and the soil texture components. Soil texture
fractions including percentage of sand, silt, and clay content were measured for 160 soil
samples collected from surface layer (0-30 cm) of various soil series in agricultural land
of Sistan Plain. The additive log-ratio (alr) transformation was applied to transform
texture components prior to prediction. Remotely sensed data including Landsat 8ds
Band (1-8),NDVI index, brightness index, clay index, grain size index (GSI) were used
as auxiliary variables for interpolation of soil texture fractions. 80 % of data was used
for prediction and 20 % for validation, while RMSE, ME and MAE were used for
evaluation. Results show the values of RMSE of estimating percentage of sand, silt, and
clay at validation sites using RKNNRK method were 15 %, 14.3% and 7.18 %,
respectively, and the values of RMSE of estimation by a RK model were 10%, 10.6%,
and 3.5 % higher than those obtained by RKNNRK model. Both siltar and clayar showed
a strong exponential-type spatial correlation. A strong spatial correlation was observed
for siltyr and clayar. The residuals followed an exponential model of spatial structure for
RK, and a spherical structure for RKNNRK. Therefore, RKNNRK model had higher
accuracy when combined by remotely sensed data and it was a suitable method for
mapping soil texture fractions in flood plain at regional scale.

Keywords: Auxiliary Variables, Neural Network Residual Kriging; Remote sensing; Soil texture

fraction; Spatial variation
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Abstract

Cupressus sempervirens var. horizontalis species, as one of the valuable tree species in the
Hyrcanian forests of northern Iran, plays a significant role in maintaining biodiversity and
the ecological balance of forest ecosystems. Therefore, investigating soil characteristics in
the cypress reserve is essential due to its role in preserving biodiversity and soil quality. Since
land use change and land degradation impact soil properties, and given the importance of this
issue, the aim of the present project was to examine the biological, physical, and chemical
variables of soil in the Ramian cypress stand and adjacent agricultural land. This study was
conducted in two one-hectare plots: one in agricultural land and one in the cypress stand. The
methodology included recording general information and excavating soil profiles to study
soil horizons. Soil samples were collected at a depth of 0715 cm beneath the tree canopy, and
physical, chemical, and biological properties of the soil were measured. Analysis of the
biological data using independent t-tests revealed significant differences in basal respiration
and nitrification rates between the two soil types. Specifically, basal respiration and
nitrification were higher in the cypress stand (4.33 mg COF -gu : dm-24 ha Tand 1.714 &g
N-gu * dm-5 hw 1), respectively than in the agricultural soil (2.99 mg COF -gu * dm-24 hy *
and 0.454 eg NLgo *dm-5 hw %, respectively). However, there were no significant differences
in microbial biomass and substrate-induced respiration between the two soils. Surface soil
samples indicated that the agricultural soil had higher pH (7.96), phosphorus (23.42 mg/kg),
potassium (275.2 mg/kg), silt (57.6%), and clay (29%) compared to the cypress stand soil
(pH 6.58, phosphorus 10.54 mg/kg, potassium 163.8 mg/kg, silt 41.2%, and clay 4.8%).
Conversely, the cypress stand soil exhibited higher electrical conductivity (1.36 dS/m), zinc
(1.57 mg/kg), and sand content (54%) compared to the agricultural soil (0.41 dS/m, 1.07
mg/kg, and 13%, respectively). Both soils were classified as Inceptisols. Land use had
differential effects on the physical and chemical properties of the soil, mediated by the
dominant species, which produce diverse litter and root exudates, thereby regulating the size
and activity of soil microbial communities as well as the organic and mineral elements of the
soil.

Keywords: Cupressus sempervirens var. horizontalis reservoir, Land use, Soil management, Inceptisol

*~ Corresponding authords email: Ahmadi.1870@gmail.com



https://doi.org/10.22092/ijsr.2025.367059.760
mailto:Ahmadi.1870@gmail.com
mailto:Ahmadi.1870@gmail.com
https://orcid.org/0000-0003-1985-2791

22/Iranian J. Soil Research (Soil and Water Sci.) Vol. 38, No 4 , 2025
DOI: 10.22092/1JSR.2025.368903.773

Evaluation of the Effect of Soil Texture on the Precision of Rice
Yield and Biomass Simulation Using the DSSAT Model at a Large
Scale

Mojtaba Rezaei’®*!, Naser Davatgar®?, Ebrahim Amiri®2 and Morteza
Kamali®4

1 Assistant Professor, Rice Research Institute of Iran, Agricultural Research, Education and Extension Organization
(AREEO), Rasht, Iran, (Email: mrezaeii@yahoo.com)
2 Associate Professor, Soil and Water Research Institute, Agricultural Research, Education and Extension Organization
(AREEO), Karaj, Iran
8 Professor, Water Engineering Department, Lahijan Branch, Islamic Azad University, Lahijan, Iran

4 Rice Research Institute of Iran, Agricultural Research, Education and Extension Organization (AREEO), Rasht, Iran

¢Research Articlea
Received: March 16, 2025 and Accepted: April 22, 2025

Abstract
Crop growth models have high simulation precision at a small and field scale. However, their
application at larger and regional levels significantly decreases model precision. Few studies
have investigated the reasons for this phenomenon. The aim of the present study was to
investigate the effect of soil texture on the precision of the DSSAT model for predicting rice
yield and biomass at a large scale. First, the DSSAT model was calibrated and validated using
field data, then, used to predict rice yield and biomass in 110 paddy fields in Soumeh-Sara
County, Guilan Province, Iran. The required data was collected from the fields and entered into
the model. Evaluation of the model output showed that the absolute error related to the model
covered a relatively large range (up to 50%). However, the majority of this error occured in the
range of +30%. Also, the model precision was acceptable for average regional yield values, but
the model precision decreased for maximum or minimum yield ranges. The results showed that
the precision of the model's simulation of yield and biomass was inversely related to the amount
of sand in the soil. The lowest model error, or the highest precision, was observed in the 0-
15%sand group, and the highest error and lowest simulation precision were observed in the
sand percentage group above 30%.
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Abstract
This study evaluated the effects of optimal nutrition on the yield and fruit quality of olive trees
in the Jabal Barez highlands, southern Iran, over two growing seasons. The experiment was
conducted using a randomized complete block design with three treatments: control (T1),
macro-nutrients fertilizers combined with decomposed manure (T2), and treatment 2 with
added micronutrients (T3). Traits such as yield, fruit characteristics, and nutrient
concentrations in olive leaves were assessed. The results showed that olive yield increased by
50.7% in the first and 72.5% in the second year under T3 compared to T1, indicating the
significant role of integrated optimal nutrition in enhancing productivity. Additionally, T3-
treated trees demonstrated substantial improvements in fruit size, weight, and concentrations
of the major nutrients, including nitrogen (N), phosphorus (P), and potassium (K).
Micronutrient uptakes, particularly iron (Fe), zinc (Zn), and manganese (Mn) were also
significantly higher in T3-treated trees. Analyses revealed that the combination of chemical
and organic fertilizers with micronutrients had a remarkable positive impact on overall olive
productivity and fruit growth. Environmental factors, including rainfall variability and
fertilizer residual effects between the two years, influenced the treatment impacts, with a
stronger response observed in the second year. These findings underscore the importance of
integrated nutrient management (INM) & incorporating organic and chemical fertilizers along
with micronutrients & to improve fruit yield and quality. This study provides valuable
insights for developing sustainable fertilization strategies for olive orchards in semi-arid
regions, promoting the long-term productivity and soil health.
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Abstract

The present study, aimed to investigate the potassium status and determine the potassium (K) critical level
by Mitscherlich-Bray, Cate-Nelson graphical, and Cate-Nelson variance analysis methods for corn plant
(Zea mays L.) in some calcareous soils. Soil samples were collected (0-30 cm) from farmlands soils of
Shahrekord Plain and selected 15 soil samples for pot experiment. Before planting, the potassium content
of the soils was determined by using the of 1 N NH4OAc, AB- DTPA, 0.1M barium chloride, 0.01M
calcium chloride and Mehlich 1 methods. The greenhouse experiment was carried out as a factorial in the
form of completely randomized design with two factors (types of soil and potash fertilizer amount) with
three replications. At the end of the vegetative period, corn plants were harvested and plant indices
including; dry matter weight, K concentration, K uptake, relative yield and plant response were determined.
The results of the analysis of variance showed that the main effects of soil type and potassium fertilizer
were significant (p<0.01) on dry matter weight, K concentration and uptake. The results showed that
different extractants, extracted varying concentrations of potassium. The average K extracted in the soils
followed the order: 1IN NH4sOAc > AB- DTPA > 0.1 M barium chloride > 0.01 M calcium chloride >
Mehlichl. Based on the correlation between potassium extracted, by 1 N NH4OAc, 0.1M barium chloride
and 0.01M calcium chloride with relative yield indices, they can be considered as appropriate extractants
for these soils. The results showed that the K critical level by using the Mitscherlich-Bray method in the
1IN NH4OAc, 0.1M barium chloride, and 0.01M calcium chloride were 257.6, 245.8, and 40.3 mg kg T,
respectively. By using the Cate-Nelson graphical method, K critical level in the 1IN ammonium acetate,
0.1M barium chloride, and 0.01M calcium chloride were 260, 240, and 43 mg kg T, respectively, and by
using the Cate-Nelson of variance analysis, K critical level in those extractants were 325.5, 265.2, and 53.0
mg kg T of soil, respectively. The results of this study showed that the K critical level determined using
the Cate-Nelson of variance analysis was higher than that of the other two methods.

Keywords: Shahrekord Plain, Cate-Nelson, Mitscherlich-Bray.
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Abstract
Use of leaf nutritional assessments offers a promising approach to determine the mineral
status of plants. Tissue analysis is a useful tool for evaluating and optimizing nutrients for
sugar beet, using Compositional Nutrient Diagnosis (CND) method. Therefore, this study
was conducted over two cropping years (2018-2019) to assess the nutritional status of sugar
beet in Semnan Province fields (Shahroud County), Iran. Each year, 30 fields with diverse
soil properties were selected from different regions. In this study, high-yield groups in sugar
beet fields were distinguished using the CND method through mathematical, statistical
approaches, and application of cumulative functions. The results showed that 83.3% and 45%
of the fields, respectively, had phosphorus and potassium deficiencies in the soil, with an
average yield of 61.1 t/ha across all fields. Based on the average CND indices, the priority
order of required nutrients for low-yield fields was determined as N>P>K for macronutrients
and Mn>Fe>B>Cu>Zn for micronutrients. Therefore, in order to increase the yield of sugar
beet in this province, it is necessary to pay attention to N, Mn, and Fe fertilizers. The findings
of this study can be practically applied to enhance yield and improve the quality of sugar
beet. The CND method, by considering balanced and imbalanced nutritional conditions as
well as nutrient excesses and deficiencies, not only recommends appropriate fertilizer
applications, but also prevents fertilizer wastage and financial resource loss. This method
revealed that approximately 53.75% of the fields in Shahroud County are in an imbalanced
nutritional state due to improper fertilizer management.
Keywords: Plant analysis, Nutrients status, Fertilizer management.
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