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Fig. 1- The crop density (total irrigated land and dry land) in different states in 1971
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Fig. 4- Mean comparison of crop density composition in Iran's agroecological zone in 1971
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Fig. 6- Mean comparison of crop density composition in Iran's agroecological zone in 2011
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Table 1- Total cropping area and the share of main crops in clustered crop density index for 1971
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Fig. 8- Dendrogram cluster analysis for Iranian provinces based on the density of farming in 2008
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Table 2- Total cropping area and the share of main crops in clustered crop density index for 2003
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Fig. 9- Dendrogram cluster analysis for Iranian provinces based on the density of farmin in 2011
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Table 3- Total cropping area and the share of main crops in clustered crop density index for 2011
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Fig. 10- Grouping of the provinces of the country based on the total annual rainfall over 60 years (1951 t0 2011)
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Table 4 Comparison of rainfall situation and average of agronomic density in the provinces of Iran

09,5 59,5 3liael sty Sl £hj 6515 Jlas oAl S8l ok Sl
Group  Province /group Highest crop density  Lowest crop density Highest precipitation Lowest precipitation

(Month) (Month) (mm) (mm)

1 1 6.92 4.36 1447 831

2 1 6.3 5.62 1082 486

3 1 6.7 6.62 890 414

4 2 8.2 7.3 69 9

5 5 8.6 6.4 640 350

6 8 8.4 5.9 218 41

7 12 9.5 7.4 440 97




1399 Jlog « Lojlocts 12 alor o(g35laS owlic poz 44 535 66

G110 G VL o5 o515 b e3blio Sl (Bt 0529 blsas y5S
sy w5155 el bl 5l o ol slas Jg e olo 11
2945 (#h) Bl 3l oo (i I 5 Al e olo Cutin U i
ol el 4l 4 dogi b plpls el oo (BL a3lil g
e ol 53w slaol) Sl (S5 g 039 (bl sl I ol
edlon o=y w515 ORIl g s Sl 53 g (I3l el )

8 5 4o
P ode cois cudle ey oS ob L awyp opl o
g b o5 25 o515 e ey Y e S (oSl
oS (bl )3 Jd> (et 41 99,5 00 )15 GlalS cpl S ;5
S8k Cudgize gl (B)b g 039 puS IE iS5 e
YL (o) o815 b e CudS 0jnl Oygod M 5 A

Cawl oyl (g5lwod i &S dblio > CublS i b oS o 1Y
Y guame Lgi I3l doe (0 g el oS1 Liolil jelaiea

Al e 2

S 085 5 edean Ly @bl 3 &5 Jbyd il o
ol Ly 0593 (392 oS 5 bl (g )3 Lol Jpuams iy
Mos (o3l | canlin (S8l 3929 L 5 2dlyin 5208 o) o515
2 =hi o815 oSk )5 (B)b jlonis oolitl plia jobay

References

Alston, J.M., Babcock, B.A., and Pardey, P.G., 2010. The Shifting Patterns of Agricultural Production and
Productivity Worldwide. lowa State University, The Midwest Agribusiness Trade Research and Information Center
Information Center.

Boserup, E., 1966. The Conditions of Agricultural Growth; The Economics of Agrarian Change under Population
Pressure.Aldine Publisher, Chicago.

Borlaug, N., 2007. Feeding a hungry world. Science 318(5849): 359.

Culman, S., Young-Mathews, A., Hollander, A., Ferris, H., Sdnchez-Moreno, S., O’Geen, A., and Jackson, L., 2010.
Biodiversity is associated with indicators of soil ecosystem functions over a landscape gradient of agricultural
intensification. Landscape Ecology 25(9): 1333-1348.

Dahal, B.M., Nyborg, I., Sitaula, B.K., and Bajracharya, R.M., 2009. Agricultural intensification: food insecurity to
income security in a mid-hill watershed of Nepal. International Journal of Agricultural Sustainability 7(4): 249-260.

Dallimer, M., Tinch, D., Acs, S., Hanley, N., Southall, H.R., Gaston, K.J., and Armsworth, P.R., 2009. 100 years of
change: examining agricultural trends, habitat change and stakeholder perceptions through the 20" century. Journal of
Applied Ecology 46(2): 334-343.

Food and Agriculture Organization (FAO)., 1984. Improved Production Systems as an Alternative to Shifting
Cultivation. Soils Bulletin 53. FAO, Rome. 90 p.

Johansen, C., Duxburv, J., Virmani, S., Gowda, C., Pande S., and Joshi, P. 2000. Legumes in rice and wheat
cropping systems of the Indo-Gangetic Plain-Constraints and opportunities. International Crops Research Institute for
the Semi-Arid Tropics, Patancheru, Andhra Pradesh, India.

Koocheki, A., 1996. Agriculture and sustainable development. Agricultural Economic and Developmen (2): 89-112.
(In Persian with English Summary)

Koocheki, A., Nassiri, M., Zareh, A. and Jahanbin M., 2004. Diversity of cropping systems in Iran. Pajouhesh and
Sazandegi (63): 70-83. (In Persian with English Summary)

Netting, R.M., 1993. Smallholders, Householders: Farm Families and the Ecology of Intensive, Sustainable
Agriculture. Stanford University Press.

Shriar, A.J., 2000. Agricultural intensity and its measurement in frontier regions. Agroforestry Systems 49(3): 301-
318.

Stoate, C., Boatman, N.D., Borralho, R.J., Carvalho, C.R., Snoo, G.R.D., and Eden, P., 2001. Ecological impacts of
arable intensification in Europe. Journal of Environmental Management 63(4): 337-365.

Turner, B.L., and Doolittle, W.E., 1978. The concept and measure of agricultural intensity. The Professional
Geographer 30(3): 297-301.



67 ol 59las sbplliion 3 ol 015 (Al 5l soliiul b s jluos pid &l psid Stosils (b 5

Unknown., 1987. Dark and bright prospects for the future of Iran forests and pastures. Journal of Political
Information and Economic 1(2): 60-63. (In Persian with English Summary)

Velayati, S., and Kadivar, A., 2006. Environmental challenges in Iran forest and pasture. Journal of Geography and
Regional Development 7(1): 53-72. (In Persian with English Summary)

Wood, S., Sebastian, K., and Scherr, S.J., 2000. Pilot Analysis of Global Ecosystems: Agroecosystems. Report,
World Resources Institute, Washington DC.



Journal of Agroecology =t $329LaS (sl oo 4y pid
Vol. 12, No.1, Spring 2020, p. 55-69 A5 55-69 o 1399 4Ly d ojles 12 ule

Long Term Evaluation of Crops Agronomic Density using Crop Density index in
Iran Crops Production

M.R. Kiani', A. Koocheki®", M. Nassiri Mahallati? and A. Zareh Feiz Abadi®
Submitted: 10-06-2018
Accepted: 27-08-2018

Kiani, M.R., Koocheki, A., Nassiri Mahallati M., and Zareh Feiz Abadi, A., 2020. Long term evaluation of crops
agronomic density with crop density index in Iran crops production. Journal of Agroecology 12 (1): 55-69.

Introduction

In the foreseeable future, plants are still the most important source of human food supply, and given the rapid
rise in demand for food in developing countries, the demand for food will increase sharply over the next 20
years. Compression is the most important factor in increasing agricultural production. One of the useful
indicators in determining the compression rate is the use of agronomic index. In Nepal, an applied definition has
been used to compress agriculture, which includes increasing the number of crops per unit area in a crop season,
along with the trend of chemical changes to improve plant performance. One of the important indicators used by
many researchers is made by Boserup (1966). In this definition, agricultural compression means increasing the
cultivation of crops in a given period in an agricultural system. The idea of increasing the frequency of planting
important crops originated in agriculture prior to industrialization and was the only way to increase crop
production in one year. This concept later became more comprehensive by other researchers by adding the
differences in the length of sowing and planting of crops. In a number of studies, the frequency of products
indicating the amount of land use has been used as a compression index.

Materials and Methods

In order to study the trend of changes in crop density, agronomy and stability in agricultural production,
statistical data of 15 agricultural variables including crop area and rainfall in different provinces of the country
for the period of 50 years from 1961 to 2011 have been obtained from the Statistical Yearbook, databases The
Ministry of Agriculture, the Center for Statistics of Iran and the FAO Database.

Agronomic index was used to study the land use status of arable land and an aspect of compression including
land cover with one-year cultivars.

Result and Discussion

Based on the average, total agricultural density in 1971, 2004 and 201lwere 9.26, 8.48 and 8.80,
respectively, and the mean of three years was 8.94 months. The lowest index of agricultural density index in
1350 belonged to southern coastal provinces (Hormozgan and Bushehr) and Mazandaran with average of 6.98
and 7.33 months, respectively. In 2004 Guilan and Mazandaran provinces had the least index of 4 and 62.5
months, and in 2011 the lowest rate of this indicator was in Gilan and southern coastal provinces, with a period
of coverage of 63.6 and 5.3 months, respectively. Considering that in most regions of the country more than half
of the cultivated area is allocated to wheat, and also wheat remains on the ground longer than the other crops,
therefore, wheat cultivation owns the most important share in the determination of the index of agronomic
agglomeration (or crop cover). On the other hand, in the northwestern regions due to climatic conditions and
colder periods of time, cereals especially wheat remail on the ground longer ,so the main reason for the higher
index of agronomy in these areas is that wheat is present at the surface of earth. The study of agronomy in the
country's arable crops showed that, contrary to expectation, in areas with higher rainfall the duration of land
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cover is less and soil remains without cultivation a long time in the year, due to the cultivation of crops such as
rice. Therefore, changing the pattern of planting is essential in these areas.
Conclusion
The results of this study showed that due to the dominance of cereal cultivation in cropping pattern, crop
density was affected by the cropping area of these plants. Food security is one of the basic needs and increasing
the production per unit area isone of the important ways to achieve it. So, changing the pattern or planting
system is necessary in areas where compression is low.

Keywords: Cultivation pattern, Follow, Food security



