Available online at www.ead etters.com

Entomology and Applied Letters, 2016’ 3’ 5:58-63

EAS L ISSN No: 2349-2864 ~ E"tomaiogy and Applied Science

Science Letters

Qualitative Assessment of land rating and estimation the biomass net
production (BN) and yield potential(Y) for alfalfain Jaydar plain of
Poledokhtar-L orestan (Iran)

M ohammad Zeinvand and M ahmood Reza Sadikhani”

Young Researchers and Elite Club, Khorramabad Bratstamic Azad University,

Khorramabad, Iran
*Corresponding Email; mahmoodrezasadikhani@yahao.co

ABSTRACT

Today, the need of optimized usage of agricultlaatls is more and more because of the populatiawtr. The
study area is about 3864 hectares which is maimlthe West and South West of Poldokhtar city inLibrestan
Province and that was carried out in 33° 6" - 38 horth latitude and 47 ° 37" - 47 ° 44" east itude. The study
area is considered as an area with desert and histate and the winter is midland humid and the semis long,
hot and dry. The average of annual temperature 26%, the annual evaporation is about 2800 mm tued
rainfall is more than 360 mm. The maximum averdg@etemperature is 27.2°C and the minimum avetdgeis
16.5 °C. The maximum amount of rainfall and theimniiim amount of temperature according to the dattheyad
in the synoptic meteorological station, is in Januand December. The data that is achieved basedemreral
American classification shows that the soil in ghedied area belongs to Inspetisoils and Entisgitsups. One way
to increase the production rate and optimized usafgine lands is recognizing the production capaoit the land
and choosing the appropriate application of it bésef production capacity. In this method, the opiera is
computed regardless of each kind of limitation sastsoil, water and management. One important gulieable
method in order to have optimized usage of theresiburces is determining the capacity and poténfizhe lands.
One of these methods is to estimate the poterititleoproduct operation in ideal and optimized dtiods. In this
method, the operation is computed regardless ofi é&wd of limitations, such as soil, water and mgament. In
this research the net production of biomass (Bnjl aperation potential(y) of the alfalfa in Jaydaanids in
Poldokhtar in Lorestan by the use of the weathgorts of synoptic station of Poldokhtar is estindat€he result
shows that the amount of operation for alfalfa netless of soil, water and management limitationsads| 9tons
and 203 kilograms in dry matter hectare, and 16stand 565 kilograms in humid matter hectare. Coerandy this
matter that the observed operation in this areaads)@ ton in each hectare, we can increase thisuamtnl6 tons
and565 kilograms by applying proper management elimdinating the reparable limitations. Also, the &)itative
assessment of the land proportion for alfalfa wasealin Jaydar based on the parametric method. Eselts
showed that for producing alfalfa in this area poofion class in from Sto N, and the most limiting factors in these
lands are slope, wetting, percentage of calciunboagte, Salinity and alkalinity subsequently.

Keywords. Qualitative Proportion of Lands, Net productionrBimass, alfalfa, Jaydar Soils

INTRODUCTION

population growth and food security were old gadl$iluman and we have also seen an increase ingapubnd
food supply are two major world issue and must &larced between these two categories to avoidriiigem of
food security.With the development of various btess of soil science and the creation of innovativéware
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applications,Guidelines for evaluation in regiosahle by spending less time and more accurate ipigrand
efficient use of land are provided whichThe logibakic planning studies and land evaluation tordete their
value will be provided for specific purposes [1}fféng has been the primitive job of today’'s civilizhuman that
is changed from traditional farming in to develope® exact farming the population growth and thegpess of
civilization caused people to habit in one area kmow more productions and farm in one place fanyyears
[2].In order to stop more destructions of thes@ueses, their capacity and proportions for spegffitiencies must
be considered by the agricultural practioners[3}.8hil is one of the most valuable and importattnah resources
and it is the most basic. Forming factors of chdtion so that we can say there is correlation éetwthe human
civilization progress with soil and the hownessusing it. Land assessment is the process of pregietnd
determining the land potential according to thedlaharacteristics for special application. In gah@ssessment
methods the land is assessed for total usages[3].

Now one of the most basic possible solutions tol déth problems such as overpopulation, Land andewa
pollution and soil fertility decline, Land capabjlievaluation and assign them to the best and prafitable, yet
stable operating system Which in recent years le&s lzonsidered as land evaluation [4].In today’sldyas a
result of increasing growth of population and tkpansions of cities, increasing the cultivatingdars decreased
gradually therefore there is a serious need foo@imized usage of the lands. The main purposesséssment of
the lands is to have an optimized and stable usktiee lands by investigating the physical, soaia economically
aspects [5]. Agriculture, is the most basic ocdapadf Modern human which cultivation from traditial changed
to precision and advanced agriculture Populatiawgr and the development of civilization has leg#mple living
in an area, to know more products which come aogvgn one place for consecutive years[2] Land eatiun is
Prediction process and determination of land pa@kfuar general or specific uses based on theirattaristics. The
goal of land sustainability evaluation studieshis sustainable and optimized use of land througlphysical, social
and economic aspectsof the lands. Qualitative etialu is type of classification which the degree of
appropriateness is determined in a qualitative walasses will be determined based on the land ptimu
potential and suitability without calculating theaet proportion of income and costs is investigg®@]. Qualitative
or physical evaluation make an appropriate decsstormaximize use of resources provides. A sigaificamount
of research with quantitative and qualitative eatibn of land suitability and land capability haseb determined
which can mention to qualitative land classificatior wheat, barley, alfalfa and safflower with g@retric method
in arzoyee plain in Kerman by Jafarzadeh et al[lf§lfa is probably the first plant to produce foeaghich is
cultivated in prehistoric.Some consider the origfn alfalfa in the Mesopotamian Since believe tiég plant has
been released to Saudi Arabia and then to the Breditean region.The plant in bad conditions havendocy and
can be resistent in very hot and cold tempreaturelsy areas with mild winters, alfalfa during tivnter continues
to growBut its growth rate is reduced.During the sismmer months, growth will be limited. So tempuea can
sepecify lenth of growth cycle, growth rate andafiy plant production. Alfalfa needs deep soil dedilise soil
with enough calcium. In heavy texture soil and oM have not enough growth. Young alfalfa plantdesitive to
soil salinity andThe establishment of the plansirch a situation is very difficult.Perfect planshelatively good
resistance to salinity and can tollerate 0.03 pgrsedium carbonate. Alfalfa is permanent planhwibe main and
strong root which this root can penetrate to 250-86ntimetere of soil. in irrigrated land about B€rcent of it's
root in the 15 cm nad 70 percent in the 60 cm efdbil [8]. For the first time in Iran the studiesassessment of
land proportion in a qualitative way by the usdasfd assessment rules of FAO was done by Naeim[S8orthern
lands of Iran for important agricultural producté @organ. Baninema and seyedJalali did the quiditadnd
guantitative assessment of land proportion in Behhareas for important cultivation products. Sustale land
management’'s a possible solution for the naturabueces [10]. Wilson [11] did the land assessmemt f
Musmmenjulaten area in Australia for sugarcaneabanpalm tree, manys, avocado, tea, vegetablepkiusn
pineapple, sorghum, corn, sweet corn, soya, pe@otafo, rye rise and improved pastures. The liioita were:
land, the amount of food elements of the soil, saltiness, available water, soil wetness. Physicatlition of the
soil, to pography, flood prevention rocky outcraped erosion. Kooshafar &mohammadi[12]done the @atale
land suitability evaluation with FAO method in foomndred-hectare farm breeding research statiothgeoviding
seedlings of Karaj for Wheat, barley and maize simalved that seventh runnel soil series have t Ruitability
for mentioned products. The most limitations fastevere soil depth and gravelly soil. Jafarzadept] atith
qualitative and quantitative land suitability irsearch station in Khaltpooshan in the west of Aaigah showed
that the most important factors for onion, potalfalfa and maize cultivation are climate paransgtéme, pH,
Organic Matter, soil texture and surface gravel.
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MATERIALSAND METHODS

Study Area

The study area is named Jaydar and is about 38fdrhe. That is mostly located in west and soutRadflokhtar,
in Lorestan province. This area is placed betweerddgrees and 37 minutes to 47 degrees and 44 animfit
eastern longitude and 33 degrees and 6 minute3 tie§rees and 10 minutes northern latitude. Th#iestuarea is
considered as an area with desert and hot clinmatéhee winter is mild and humid and the summerois long and
dry, there the average of annual temperature 8°22.The annual evaporation is about 2800 mm amdaimfall is

more than 360 mm. the maximum average of the temyer is 27.2°C and the minimum average of it i$ P€.

The most amount of rainfall and the minimum amafrtemperature according to the data gathereddrsymoptic
meteorological station, is in January and Decemlethis area the soil is classified in to 9 serfssil series
numberl,2,3,4,5,6,7,8,9) and A total of 33 area® leeen identified.
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Figl. Geographical location of Poldokhtar city

Qualitative Assessment of Land Proportion for Special Plants (Classifying the Lands by the Use of

FAO Method) [13]

This method has some stages:

A: Gathering and processing the required data ateutharacteristics of the lands. In this staaed Icharacteristics
are divided in to two groups, climate charactergstand land characteristics and for each group,reeired
information was gathered.

B. Determining the growth requirements
By the use of soil information that is gained ttgbuexplaining the soil profiles and the studies #r& done and
comparing them with soil requirements of the pradig presented as a number between 0 to 100.

C: Determining the qualitative classes and subetas$the land proportion.
The last stage of qualitative assessment of landagstion growth requirements of the plant with cdbe and land
condition and class and subclass determinatiothfsrresearch the parametric method is used(sewatyd

1) Determining the qualitative classes of land prtipn.

Parametric Method
In this method a 0 to 100 gradation based on thaeacteristics of the land is specified.
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For computing the proportion gradation for eactdlatimate characteristic, if the characteristisistainable and
quantitative, the linear technique was used. Anthéf characteristic is qualitative, for example thass of soil
texture, the average of the two gradations thattéixéure class in placed between them, was coreidas the
proportion gradation of that characteristic.

Climatic index was computed by use of the secomd aad finally was changed in to climatic ratingthg help of
one of these relations. From the second root cglatiand index was gained.

Cl, LI = RA/100 xB/100 x(/100. .
CR=16.67+0.9xCl if 25<Cl<92.5
CR=1.6xCl if CI<25

In these relations:
It is the land index CR is climatic Rating, R m&1the minimum rating gradation among all ratingdatéoon and
A,B,C, is the rating gradation.

By computing the land index, proportion class facteland was obtained.

2) Determining the qualitative classes of landngtihe kind of limitations that take a land to alass, are the
determiners of subclasses of land rating. Subdtagkaced after the class symbols and they are istgowith small
Latin letters that arechosen by contraction.

The Method of Estimating Biomass Net Production Rate (Bn) and Production Potential (Y)

In order to determine the production potential B&lga in the mentioned area, the thermal- radiatpwoduction
potential was used this model estimates the netyaton of the plant and also the operation ofpiheuction for
the best variety in desirable. For computing Biosraet production we use function(1)[14]:

Bn=(0.36*bgm*KLAI)/((1/L)+0.25*ct) Q)

In relation 1, Bn is the net production rate of Bass (kg/hectare),ct is the respiratory rate thajained from
relation 2. Bgm is the maximum net production obmass (Kilogram CH2O in hectare in hour),KLAI isth
correction factor for LAl <m2/m2, L is the number of days required for productomegained.
ct=C30(0.044+0.0019t+0.06)2)

C 30 is the respiratory rate that for plants ex¢éegime is 5% 108, T is the average temperatuke. B3roduction is
computed by relation 3.

Y=Bn*Hi ©)

In relation 3, Y is production (kilogram / hectaggjd HI is harvest index.

Table 2: Theresults of qualitative land Evaluation in different land unitsfor Alfalfa

Amount Computing the maximum net production of Biomass(bgm)
39 Maximum leaf photo synthesis (Kilogram CH20 in laeet/hour ): P1
489.1¢ | Maximum gross production of Biomass in clear weatkibogram / hectare during the day):
216 Maximum gross production of Biomass in cloudy Weatkg/hectare during): bo
0.17 f: The ratio of days that the weather is noar(&-n/N)
0.83 1-f : The ratio of days that the weather is netag{n/N)
598 The maximum net production of Biomass (kg CH2O/hextlay time)
Computing the net production rate of Biomass
0.010¢ | Respiratory rate for all accept legu:C3C
0.01 Respiratory rate: Ct
120 The until number of day harvest: L
0/95 correction factor: KLAI
18820 | Bn: Biomass net production rate
0/4t Harvest inde: HI
8469 | Alfalfa production potential (kg/hectare/dry majter
9654 Alfalfa Yield ( kg/hectare): Y
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Table2: Theresultsof qualitative land Evalution in different land unitsfor Alfalfa

Alfalfa product
Land Class | Landindex | Land unit
S3t 4719 1:1
S3t 46/6 1.2
N2t 7 1:3
S3t 46/2 2:1
N1t 15/3 2:2
N2t 10/8 2:3
S3t 46/3 3:1
N2t 9/9 3:2
N2t 3/2 3:3
S3w 33 4:1
S3w 33/8 4:2
S3w 35 4:3
S3w 27 4:4
Niw 23/9 5:1
Niw 24/¢ 5:2
Niw 21/4 5:3
Niw 14/5 5:4
S3w 25/8 5.5
S2t 71/1 6:1
S2t 51 6:2
S2i 51 6:3
S2s 68/5 7:1
S2s 68/3 7:2
S2s 61/4 7:3
S2s 61/4 7:4
S2¢ 67/¢ 75
S2r 70/z 8:1
S3w 41/3 8:2
S3n 39 8:3
S2tw 53/8 9:1
S2w 58/9 9:2
S2n 50/6 9:3
S2w 48]/¢ 9:4

Fig. 2.Land suitability map for alfalfain Jaydar. Parametric-Squar eroot method
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RESULTSAND DISCUSSION

In order to have a qualitative assessment first EBsessment was done for alfalfa. The land faifalfvas 79.93 by
parametric method and it show that the land clas&li Totally, the results of the qualitative assent show that
for alfalfa, the rating class is form S2 to N2 @hd most limiting factors in these lands are laoge, wetness, the
amount of lime and salinity and alkalinity subsetflye The results of this study show that 46 petadrihem show
moderate suitability, 23 percent show crisis rat{88), 15 percent show unsuitable rating (N1), &6cent show
unsuitable rating (N2). Climatic properties andl gsbperties show that cultivating some agricultyeoducts is
possible all the year. In other words, climaticpedies create no limitation for producing alfaltais recommended
that assessment for land capacity should be dorwder to use the resources in the best way, antk satal
policies of agricultural section must be taken ides to increase the operation of important progiuct stop excess
import of products

As table 1 show yield for alfalfa in Jaydar withadtil, water and management limitations, equal$oh8 and 565
kg, and considering the observed operation, indfes is 9 ton in hectare, it can be concludedidhdiaving proper
managements and the reparable limitation, we cachrthis yield.
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