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Table 1. Energy content of inputs (consumed) anguis (produced) in dairy and fattening cattle farm

Energy equivalent

ltems (M/unit) Reference

Inputs:
Tractor (kg) 9-10 (Kitani, 1999)
Implement and Machinery (kg) 6-8 (Kitani, 1999)
Diesel fuel (L) 47.8 (Kitani, 1999)
Petrol(L) 46.3 (Kitani, 1999)
Qil(L) 36.7 (Kitani, 1999)
Natural Gas () 495 (Kitani, 1999)
Electricity (kwh) 11.93 (Ozkaret al., 2004)
Human Labor (h) 1.96 (Kitani, 1999)
Calf(kg) 6.5 (Froripet al., 2012)
Concentrate (kg) 6.3 (Meet al., 2007)
Maize (kg) 2.2 (Wells, 2001)
Alfalfa (kg) 15 (Sainz, 2003)
Barley (kg) 3.81 (Frorigt al., 2012)
Straw(kg) 2.77 (Frorigt al., 2012)

Outputs:
Milk(kg) 7.14 (Coley, 1998)
Meat(kg) 9.22 (Singh and Mittal, 1992)
Manure (kg) 0.3 (Loghmanpour zaritial., 2014)
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Table 2. The energy indexes and their amountsiiy dattle farms

ltems Value
Energy use efficiency - 0.58
Energy production KgMmJ* 0.08
Specific energy MJIkg* 12.5
Net energy MJCow* -41825.93
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Table 3. The energy indexes and their amountseé d¢etle farms

ltems Unit Value
Energy use efficiency - 0.2
Energy production KgMJ* 0.02
Specific energy MJIkg* 50

Net energy MJCow"* -13544.91
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Table 4. Energy values of inputs and outputs imydand beef production farms

Standard Energy

Standard Energy

Items (unit) deviation (MJcow) deviation  (MJ/steer)

Inputs
Tractor, Implement and Machinery (kg) 263.47 620.0 238.04 470.90
Fuel (L) 3984.81 9657.94  1239.54 3823.24
Electricity (kwh) 699.61 2096.33 229.48 706.97
Human labor (h) 152.42 489.53 40.96 131.57
Steer (kg) - - 165.09 919.20
Feed (kg) 5087.47 43611.99 2424.39 5471.45
Concentrate (kg) 3907.22 26496.90 1916.19 2488.54
Silage Corn (kg) 1685.58 13624.00 878.99 1036.33
Alfalfa (kg) 537.61 3476.26 263.57 737.10
Barley (kg) - - 822.33 645.22
Straw (kg) - - 645.13 564.24

Outputs
Milk(kg) 7011.89 56356.55 - -
Meat(kg) 180.66 1272.53 104.11 3236.22
Manure(kg) 173.54 647.94 28.66 213.63
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Table 5. Calculated statistical criteria for modglby ANN and ANFIS methods

Models R? RMSE
Neural network model of beef cattle farms 0.8118 426.
ANFIS model of beef cattle farms 0.9899 0.0106
Neural Network Model of Dairy CattleUnits 0.9837 1825
ANFISModelof Dairy Cattle Units 0.9933 0.05401
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Fig. 5. Relationship between the predicted andahetalues of the energy output of beef cattle farms
Slor 35 Shyan saxly (25,5 6551 (285 9 00l (G polie G BLS,I-0 SS

6.6
6.4 R?2=09933  @oo¥
o

6.2
.'..o
6 ..,.ol
5.8 .

5.6

Predicted Values (M

5.2 @

5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6

Actual Values (MJ)
Fig. 6. Relationship between the predicted andaheiues of the output energy of dairy cattle fiugn

S 95 B9, slaxly (o>9,5 (5550 (H8lg 5 00 oty polie (o bLS,I-F IS

O Coo 5 LSJ—AM 5[5 u")ﬁ)" 6Lb..\.‘>|5 )o odsliw 6))a‘ )L....M_v .bLgJ OMQQL.’LJ 4 Liu )o 0l U’““)‘)f GL.J
Ll 55l9 5 95 559, ool oaibin (g5l (28ly g 00l (Gm iy polie (y SO
JELPSR JPar ey e el g8 5 Ben slaasly o

Q)9~|).g ~/‘H\‘ 6).:.«» 9‘5 u:’)S)?.- 6L€bd.’>‘9 )Q M
Gl Camd a5 0l lid Guiss opl 5l el mls o i olie 4o T cds 5 lis 45w
S o5 oy9p slaoxly 4o (63959 855 4 (79>

Lld 5l Ll el 6)lsn o Ayan slaoaly ) i



s g, 5l eoliinl b (6)lgp 95 g (6 b g5 (590 slaaxly jo euiliw (65,1 (ilw e o)) Ked 9 (05 yeuiled] Jom, \ig

Sloyud g S Shls Silsn 5 Sisn slaaxly 551 Al 00y
S3Al iledae b bLSI o s e Sandy

5 8 oluily slacules I wgh cpl GBocins

S 98 oy laxly Gl pae 5l uien g (slas >
Iy ool Coled Sledbl oSS g @l sl s)ls 95

55ls

GRS gy & 425 b Vaiz Gl (5l oae
ol las 0gz 5l (6 i o e YL

6&,..@‘) g_))Ua.t 9 Sr Ml.‘)) u.tﬁLuo Q‘f‘ )LJ ;J.A )5.u..5 ‘5..’....0 6)‘\>5[f )‘ 6)5)Lo—| @Lu o..\..S.‘> AYar ral.a -
Sopee Sl

iy o oSS ST estan ras claaSd b lasie LT ATAY .l 53l

e SBASD 9S4y, SeS 4 (S5 Exe adgs 50 65l plewly (il ATAD LD (e laiS (s ran g e
YY-AQ (V) sols Sladgs claass (s, sl 165,90 axlllas) yg sy Loiuan

(ol3le bl 159,50 axlllas) IS JLs audsi wnlyd jo 6551 Soso s (snpt VTP il 08T 55 ()5 sseiledd
Ol GEelS (o9gl8 aiS ¢ ggls oS oIS et B (£l g (£ Sl (o il S

slajlE it 5 @55l Span Glagasly asle AVAD ;o5 sesled) 5 5 i sle wz 592 Haues
2 g sle 4l o Gabes Gulsl (plebel pliul 1090 aslllas) 6508 55 Spsn sle Gl 5o slalils

LRl eOls e V7 5 V0 sl (ormlo mlie 9 Sannj Laos (55)5LeS” ple

Basarir A. 2003. Goals of Beef Cattle and Dairydeers: A Comparison of the Fuzzy Pair -Wise Metand
Simple Ranking Procedure.Annual Meeting Mobile.&ghiural Economics Association.

Cochran W. 1977. Sampling techniques. 3rd ed. Nevk:YJohn Wiley and Sons.

Coley D. A., Goodliffe E. and Macdiarmid J. 199&heTembodied energy of food: the role of diet. Eyerg
Policy, 26(6): 455-465.

Frorip J., Kokin E., Praks J., Poikalainen V., R&usVeermae |. and Ahokas J. 2012. Energy consiam
animal production-case farm study. Agronomy RedeBiosystem Engineering, 1: 39-48.

Grzesiak W., Blaszczyk P. and Lacroix R. 2006. Mdthof predicting milk yield in dairy cows—Predicti
capabilities of Wood's lactation curve and artiiaieural networks (ANNs). Computers and Electrenic
in Agriculture, 54(2): 69-83.

Heidari M. D., Omid M. and Akram A. 2011. Energ¥ieiency and econometric analysis of broiler praihrc
farms. Energy, 36(11): 6536-6541.

Hosoz M., Ertunc H. M., Karabektas M. and Ergen 2813. ANFIS modelling of the performance and
emissions of a diesel engine using diesel fuelldadiesel blends. Applied Thermal Engineering, §0(1
24-32.

Kiefer L. R., Menzel F. and Bahrs E. 2015. Inteigrabf ecosystem services into the carbon footmimhilk of

South German dairy farms. Journal of Environmektahagement, 152: 11-18.

Kitani O. 1999. CIGR Handbook of Agricultural Engering. Energy and Biomass Engineering, Vol. 5. ESA
publication, St Joseph.

Loghmanpour zarini R., Ghasemi H. and Mahdavi dar@a H. 2014. Energy consumption and economic
analysis of mustard production in Iran. Internagilbdournal of Life Sciences, 8(6): 345-354.

Meul M., Nevens F., Reheul D. and Hofman G. 20Q%erBy use efficiency of specialised dairy, aralvld pig
farms in Flanders. Agriculture, Ecosystems & Enmireent, 119(1): 135-144.

Moitzi G., Daniela D. A. M. M., Weingartmann H. afbxberger J. 2010. Analysis of energy intensity in
selected Austrian dairy farms with focus on coneast level in feeding. Bulletin of University of
Agricultural Sciences and Veterinary Medicine GNgpoca.Agriculture, 67(1).

Ozkan B., Akcaoz H. and Fert C. 2004.Energy inputpot analysis in Turkish agriculture. Renewableigy,
29(1): 39-5.



Yv OV-YA) IV ol Jol o latl i Jlo (ol Sl coliios

Safa M. and Samarasinghe S. 2011. Determinatiomauklling of energy consumption in wheat produttio
using neural networks: A case study in Canterbuoyipce, New Zealand. Energy, 36(8): 5140-5147.

Sainz R. D. 2003. Livestock-environment initiatfessil fuels component: framework for calculatiasdil fuel
use in livestock systems. http://www.fao.org/WAIRDS/LEAD/X6100E/x6100e00.htm#Contents.

Sefeedpari P., Rafiee S. H., Akram A. and Mousawad S. H. 2012. Application of fuzzy data envelagrh
analysis for ranking dairy farms in the view of eme efficiency. Journal of Animal Production
Advances, 2(6): 284-296.

Sefeedpari P., Rafie S., Akram A. and Komleh S26il4. Modeling output energy based on fossil faeld
electricity energy consumption on dairy farms anlr Application of adaptive neural-fuzzy inference
system technique. Computers and Electronics incAgitire, 109: 80-85.

Singh S. and Mittal J. P. 1992. Energy in productgriculture. Mittal pub. New Delhi.

StatSoft Inc. 2004. Electronic Statistics Textb¢dllsa, OK).

Wells D. 2001. Total energy indicators of agrictéiusustainability: dairy farming case study. Teachhpaper.
Ministry of Agriculture and Forestry, WellingtorSBN: 0-478-07968-0.



J%‘&Q Animal Production Research i
Wrgz P Vol. 8, No. 1, 2019 (17-28)

PAnimal Production Research

University of Guilan

Resear ch paper

Modeling output energy in thedairy and beef cattle farmsusing
the methods of Artificial Neural Network and ANFIS (Case
Study: Mazandaran Province, Iran)

R. Loghmanpour zarini®’, N. Ghavi Hossein-Zadeh?, H. Nabipour Afrouzi®

1. Academic Staff, Department of Agricultural Mawobiy, Agricultural College of Sari, Technical anddétional University,
Mazandaran, Iran

2. Associate Professor, Department of Animal S@efraculty of Agricultural Sciences, University@fiilan, Rasht, Iran

3. Academic Staff, Department of Animal Science ridgtural College of Sari, Technical and Vocatibidniversity,
Mazandaran, Iran

(Received: 15-05-2018 — Accepted: 22-09-2018)

Abstract

In this research, the artificial neural networkdNMs) and multi-layered non-fuzzy inductive inferergystem
(ANFIS) were used to model the output energy imydaind beef cattle farms. For this purpose, acogrdod
Cochran's relation, 105 beef and dairy farms wanglomly selected from five townships which were rif&n
producers of this sector in Mazandaran provincenfi2016-2017. Using the energy balance of inputs and
outputs, the input and output energy averages @i peoduction farms were calculated to be 169946
3449.85 MJcow and for dairy production farms were equal to 1@afAd 58277 MJcow respectively. Also,
ER (Energy Ratio), EP (Energy Productivity), SE €8pl Energy) and NE (Net Energy) indices for dairy
production farms were 0.58, 0.08 Kg¥J12.5 MJIKg' and -41825.93 MJcowy respectively and for beef
production farms were calculated as 0.2, 0.02 KgMiD MIKg'and 13544.91 MJcow respectively. Using
the results of statistical analysis of the datadetiog of the output energy for each unit of inpaergy was
performed by two above methods (ANNs and ANFIS)e Tasults showed that the model of nervous- fuzzy
inference comparative multi-layered system withabgelation coefficient of 0.9899 for steer fararsl 0.9933

for dairy farms, had better performance and acguithen that of the artificial neural network withet
correlation coefficient of 0.8118 and the structuf6-16-1 for beef farms and correlation coeffitieof
0.9837 and the structure of 5-12-1 for dairy farms.
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