
  

Online ISSN: 2382-9931 

 

 

Journal of Water and Irrigation Management 
 
 

 

Homepage: https://jwim.ut.ac.ir/ 

 
 

University of Tehran Press 

 

A Comparative Study of Cultivation Patterns for the Development of 
The Agricultural Part of Mazandaran  

 

Ali Shahnazari
1  | Dorsa Derikandeh

2
 | Fatemeh Jafari Sayadi

3
 | Mehdi Kikha

4
 | 

Mohammad Reza Alashti
5
 | Sonia Sadeghi

6
 

 
1. Corresponding Author, Department of Water Engineering, Faculty of Agricultural Engineering, Sari University of 

Agricultural Sciences and Natural Resources, Sari, Iran. E-mail: aliponh@yahoo.com 
2. Department of Water Engineering (Irrigation and Drainage), Faculty of Agricultural Engineering, Sari University 

of Agricultural Sciences and Natural Resources, Sari, Iran. E-mail: dorsa.darikandeh@gmail.com 
3. Department of Water Engineering (Irrigation and Drainage), Faculty of Agricultural Engineering, Sari University 

of Agricultural Sciences and Natural Resources, Sari, Iran. E-mail: fjsayadi1991@gmail.com 
4. Department of Water Engineering (Irrigation and Drainage), Faculty of Agricultural Engineering, Sari University 

of Agricultural Sciences and Natural Resources, Sari, Iran. E-mail: mahdikaikha@yahoo.com 
5. Department of Water Engineering (Irrigation and Drainage), Faculty of Agricultural Engineering, Sari University 

of Agricultural Sciences and Natural Resources, Sari, Iran. E-mail: m.r.72.alashti@gmail.com 
6. Department of Water Sciences and Engineering (Water Structures), Faculty of Agricultural Engineering, Sari 

University of Agricultural Sciences and Natural Resources, Sari, Iran. E-mail: sonia_6812@yahoo.com 

 

Article Info ABSTRACT 

Article type: 

Research Article 

 

 

Article history:  

Received: August 12, 2022 

Received in revised form: 

September 26, 2022 

Accepted: October 30, 2022 

Published online: April 14, 2023 

 

 

 

Keywords:  

Cultivation pattern,  

Comparative method, 

Mazandaran province,  

Water and soil resources. 

In the present study, in order to optimally use the water and soil resources of 

Mazandaran province according to the potential of the region, the comparative 

method was used. For this purpose, the current situation of the province was first 

identified in terms of water and soil resources and the cultivation pattern, and in 

the next step, by comparing and adapting other regions of the world that have 

similar climatic conditions to Mazandaran province, modeling the experiences of 

those countries in the field of crop cultivation It was carried out according to the 

potential of the region. The results of the comparison phase showed that a total 

of 158 points on the earth had the same climate level as Mazandaran province. 

Based on the comparative results obtained, the current cultivation pattern in 

Mazandaran province should be slightly changed according to water and soil 

resources. The cultivated area of products such as cotton, which has been 

favored by farmers in this province in the past, can increase again in this 

province as a suitable product for the textile industry. Also, a tree like olive that 

can be used in different fields (eating raw, extracting oil and animal fodder) and 

considering that in Mazandaran climate, in many mountainous areas of this 

province, olive oil extracting species have shown good performance, Therefore, 

this product can also be recommended. Also, the possibility of growing some 

new crops in Mazandaran province, which was done through interviews with the 

professors of Sari University of Agricultural Sciences and Natural Resources 

and research projects, which products such as medicinal plants are also 

suggested. 
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Figure 1. Map of the study area 

 

  

  
Figure 2. Hydrological division of the studied area (Haraz and Talar system)  

(source: Mahab Quds consulting engineers, 2010) 
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Figure 3. Hydrological division of the studied area (Tajn and Neka system)  

(Source: Mahab Quds Consulting Engineers, 2010) 
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Figure 4. De Martonne's climate classification (Nasiri, 2009) 
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)Basic studies of water resources, 2017.(  

 j ?�EF ���$�� 4,��B��� �2� ,& �����%�	 ��=��  I 	w?  
���&�Q��
 ��2  ��=�� �\>�	� �F�$ ) J�F ��5 (

,$ X��Y  
��� ���� �(& ���S �� .<�� 
�F160  �����%�	 ��=�� a>� �� �Em�� � �([G ,��B���	� �F�$.  

  
Table 1. Average cumulative rainfall of catchment basins 

Catchment 
Average rainfall per year (mm) The percentage of changes in 2017 compared to 

2016-2017 Long-term 2014-2015 2015-2016 Long-term 

Safarod-Nesarod 576.1  677.5  37 -  20 -  15 -  

Chalkrod-Sorkhrod 418.5  545.5  37 -  30 -  23 -  

Cheshme Kile 430.8 504.8 31 -  14 -  15 -  

Azadroud-Namak Abroud 713.2 738.6 19 -  4-  3-  

Sardabrod 389.3 413.2 14 -  7-  6-  

Chalusrod 210.2 268.6 25 -  18 -  22 -  

Corcoursar-Gelandrod 299 370.8 21 -  27 -  19 -  

Ab Shirin-Alishrod 473.9 462.5 5-  5-  2  

Haraz 263.8 307.2 8-    14 -  

Babolrod 443.2 485.7 10 -  2-16 -  9-  

Talar-Syahrud 330.4 374.4 12 -  1-  12 -  

Tajan 345.4 369.8 8-  23  7-  

Nekarod 316.9 345.7 5-  36  8-  

Khalij Miankale 323.4 390.4 27 -  11  17 -  

The whole province of Mazandaran 342.3 386.2 15 -  3-  11 -  
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Figure 5. Schematic configuration of the river system and dams in Mazandaran province  

(source: Mahab Quds consulting engineers, 2001) 

  
Table 2. Flow rate of important rivers of Mazandaran province in 2017 (million cubic meters)  

River 
Catchment area 

(square kilometers) 
2017-2018 Long-term 

The percentage of changes in  

2018 compared to Long-term 

Cheshme Kile 776 111 154 28 - 

Chalusrod 1583 90 127 29 - 

Haraz 3987 271 286 5- 

Babolrod 1625 151 318 53 - 

Talar 2387 57 176 68 - 

Tajan 4027 46 238 81 - 

Nekarod 1906 40 93 57 - 

Total 16291 765 1392 45 - 
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Table 3. Quality status of water resources of important rivers of Mazandaran province 

River Station 
Statistical  

period 

Flow rate  

(m3/s) 

Electrical conductivity  

(µ/Cm) 

Chlorine  

(meq/l) 

Agricultural  

classification 

Tajan 

Rig Chechme (upstream) 
Average 10 years 9.34 618 1.2 middle 

2017-2018 3.385 685 1.8 middle 

Kordkheil (downstream) 
Average 10 years 70.1 591 1.06 middle 

2017-2018 1.268 790 1.8 middle 

Talar 

Shirgah (upstream) 
Average 10 years 8.16 618 1.2 middle 

2017-2018 2.688 880 2.5 middle 

Kiakola (downstream) 
Average 10 years 30.22 533 0.82 middle 

2017-2018 3.506 710 1.7 middle 

Babolrod 

Qarantalar (upstream) 
Average 10 years 5.68 317 0.26 good 

2017-2018 1.752 354 0.2 good 

Koshtargah (downstream) 
Average 10 years 18.02 635 1.45 middle 

2017-2018 1.118 1150 3.5 middle 

Haraz Kore Sang 
Average 10 years 18.08 678 0.94 middle 

2017-2018 14.128 703 1 middle 

Source: Basic Studies of Water Resources (2017) 

  
Table 4. The state of permitted withdrawal from ground water in 2013  

Item Extraction amount (million cubic meters) 

Agriculture 700 

Industrial 60 

Urban and rural drinking 378 

Aquaculture 1 

Other 92 

Total 1231 

       Source: Basic Studies of Water Resources (2017) 

  
Table 5. Changes in the volume of ground aquifers in Mazandaran plains in 2016-2017  

Geographic Area 
Aquifer area  

(square kilometer) 
Storage  

coefficient 
Water table  

(meters)* 

Changes in water table 

compared to the last 12 years  

(meters) 

Tank volume changes compared 

to the last 12 years  

(million cubic meters) 
Behshahr-Bandar Gaz 345.8 0.04 -8.51 -1.36 -14.12 
Sari-Neka 616.1 0.04 -5.63 -0.83 -17.46 
Ghaemshahr-Joibar 70.1 0.04 -2.38 -0.45 -10.08 
Babol-Amol 1113 0.05 12.54 -0.04 -2.030 
Nur-Nowshahr 290.9 0.03 5.2 0.2 1.77 
Chalus-Ramser 233.5 0.03 -5.99 0 0.01 

Total changes in the volume of aquifers compared to the last 12 years -42.19 

*: �
�� ��%� a>� ,$ <!��                                                                                                            Source: Basic Studies of Water Resources (2017) 
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Figure 6. The 5-year average of the cultivated area of agricultural crops in the period of 1395-1360 

(agricultural statistics from 1360 to 1395, Ministry of Agricultural) 

  

  
Figure 7. The yield of crops in 1398 (statistics of the Ministry of Agricultural) 
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Figure 8. The cultivated area of garden crops in 1394 and 1395  

(Agricultural Statistics (Volume II), Ministry of Agricultural) 

  

  
Figure 9. The cultivated area of horticultural crops in 2018 (statistics of the Ministry of Agriculture) 
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Figure 10. The yield of garden crops in 1398 (Agricultural statistics of the Ministry of Agriculture) 
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Table 6. Five major horticultural and agricultural products in areas with similar climate to Mazandaran province 
Name of region  

(country)* 
Crop** Garden product** 

1 2 3 4 5 1 2 3 4 5 
Cities related to Turkey 

SAMSUN wheat grain cotton tobacco 
Sugar 
beet 

Hazelnut     

ISTANBUL/GOZTEPE grain     Tea Coffee vegetables Apricot  

IZMIR/GUZELYALI cotton tobacco wheat peanut  Fig Olive grape Strawberry cherry 
ANTALYA cotton grain soybean   palm tree tomato Apple   

MERSIN sunflower tobacco    Fig     

ADANA cotton wheat corn soybea grain grape Citrus    

    n       

Japan Rice wheat soybean 
Sugar 
beet 

potato Orange Tea Radish Apple  

TOKYO soybean Rice    Melon tomato    

OKAYAMA Rice wheat grain   vegetables Herb ginger Citrus 
Chinese 

plum 

OSAKA Rice grain wheat beans potato Citrus vegetables 
ornamental 

flower 
  

china Rice wheat corn Oil seeds potato Apple pear Citrus Tea  

XICHANG Rice wheat corn potato soybean mango Pomegranate grape vegetables  

ZHIJIANG Rice     Tea silk orange 
Bamboo 
products 

Citrus 

           
Cities related to Greece 
IOANNINA tobacco     tomato     

MYTILINI 
Sugar 
beet 

    Peach     

SAMOS corn     Olive orange    

SOUDA linen     Olive orange grape   

Portugal wheat grain corn Rice potato grape Olive tomato vegetables  

FUNCHAL      banana Herb Strawberry   

SANTA MARIA Rice     Strawberry grape Lettuce Beans broccoli 

           
Spain grain wheat Rice corn cotton Olive Citrus Apple Apricot banana 
           
Italy wheat Rice corn   tomato Olive grape Citrus cherry 

           
France grain wheat    Olive Citrus grape tomato Tea 

           

Morocco cotton grain    Citrus vegetables Olive tobacco Date 
TANGER 
(AERODROME) 

wheat grain potato   Olive tomato orange grape Strawberry 

Algeria wheat grain potato beans  Citrus grape Date Fig Olive 
MILIANA Rice grain corn sorghum sunflower      

Uruguay soybean wheat corn sorghum Rice grape Lemon Apple pear Peach 
Argentina Alfalfa wheat corn grain  Peach nectarine plum Apple Kiwi 

           

New Zealand      Peach Apple plum Apricot cherry 

CAPE REINGA wheat 
Oil 

Seeds 
beans grain potato orange Apple banana oak  

Australia      vegetables mushroom Strawberry broccoli  

MELBOURNE wheat grain 
Sugar 
beet 

tobacco potato vegetables     

United States of America cotton peanut fodder corn soybean vegetables pepper cabbage pumpkin Peach 
COLUMBIA, SC. Rice corn    banana Coffee Apple   

K (O� 
�����& @��R� ,$ u�$�	 X�)k"� :#!�	 *  
@��R� ,$ u�$�	 X�)k"� :#!�	 **  ��	%�� �2��$����B ���& �2 �%����& �����$��	� R&��	 � ����Q  
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Table 7. Medicinal plants suitable for the conditions of Mazandaran province 

order Plant 
Approximate price  

per kilogram  

(million riyals) 
Cultivation areas Description 

1 Valerian 4 
High altitudes of 

Mazandaran 
No need for much maintenance, easy maintenance after 

harvesting 

2 
Cucumber 

chamber 
 Mian Dasht (Foothills( A medicinal cucumber for blood sugar control 

3 Aftimon 4-5 
All areas of Mazandaran, 

middle plain and plain are 

better than upstream 
Cultivation is (somewhat) difficult 

4 Kendosh 30-35 Forest areas Cultivation like the cultivation of lily plant 

5 Damask rose 0.7-1 
Between the plains and the 

highlands 
 

6 Violets 4 Forest and garden areas 

•This plant can be cultivated in areas where there is little 

sun, such as forest areas and even gardens (under trees) 
It is not allelopathic (does not harm other plants living 

around it) 

7 oxtongue good price plain  

8 Peppermint 
Very reasonable 

price for essential 

oil 
upstream 

Try not to cultivate it in the plains (because of the low 
humidity, it will not become fungal and will have more 

metabolites in the low humidity). 
9 garlic  plain  

10 
brown sugar 

(cane) 

The price on 

Amazon is very 
high 

In America 4 

In Russia 1.3 
0.4 in the UAE 

  

11 Tin Phil 3 upstream  

12 Tak pinj 6-7 upstream  

13 barijeh 80-90 upstream 

One of the countries that consume this plant is France, 

which uses this plant in the production of cosmetics and 

perfumes (without its own alcohol) to preserve the smell of 

perfumes. 

14 
Roman 

chamomile 
2 plain 

The metabolite is 4 to 5 times the metabolite of Shirazi 

chamomile 
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