AR VW Sl Y0 o5lesds /o 3w Jlo (ool lidgs (slouimgy

" 59)-’ ‘\J&Q"

Sl b lio 9 55y9LiS pole olSuiil>
o Oy Sledagi

B g dT (eSS g iy (L el )l (eSS (gly 3 S (pSL ) S 5l o3l
S Prn oS a8 b oy dulie o (Cannabis sativa L.) ailaala ails ilises p5le b

° . £ Yo 4 + Y ) :
d.&.:.o‘Mg S350 u*"':-"‘ Shogd 93 Mg ¢ (§0905%0 Modxo ¢ 6&55.1):).;& 20
Ol el ) ol (g5 yaliS” 0uSisly ‘L;alb pole 09,5 )
(Mohammad.mahmoudi59@gmail.com : Jgguw oliung) ¢yl cdungl olKuiild ¢ g5 yaliS 0Ll ¢ gold pole 09,5 =¥
Ol cdogl sl ¢ 5glisS” 0SLisly ¢ ol pols 09,5 Y
UI)JI ;QLI.«:)J oSl ;d)'”u;f 0 aSuily ‘L_?"b 5519 a5)§ -¥
UI)JI ;QLI.«:)J oKy ;d)'”l»i'.f sl “_;ol.) f}l& c5)§ -0
VE < IAYY 2By g )b WA/ sl s go b
LA AL I

bguune 025>

Slodrgr 13y slayzel,l  (Cannabis sativa L) aluals 4y (glops cilise zolaw Cyan Sl oy jobaio 4 Gialojl oyl 10 9 dodde
28y plodl (egian uas b g FpeS (2b) Jao g 0l 39l (g

V1D § 3053 0 oy VIO (ilanls 18) sals (gl Hlosi ko b (ROSS 308) o35, Sy (wgy> 49> axkad VAY 5l imgsy ol )3 i gy g dgo
Shes g o 4 badsgs (hya 0)90 Job ;5 .03 olizul _bolas MolS’ )b B )3 (dnge askad WY Jobis ),S5ym) J,S5 Jlga > ailuals sy
A5 ol FeS Jae b B0 (i (me38 03g ) sl ytelly ol sl aizdls ST s s

w2 U Jol sladsan p3 Ay ¢ .cudll 1565 slads g )3 udy slayiol)l y (gl e )J Slaals &l calisee zglaw 45 ol L gl (badl
b s b Jse 565 sl el duwlie ol .8 )5 )18 alials &l (glops 139381 (W50 cod (g)b xe yob a4y bsS sladsgs gy 0y9d
b i 3 25 ) 5 Sl (sl 1 Sl 1,551 (5 sl (S0 YU s o 503 L 558 b Jie 45
Dl (1B5 sladzgx (g Jl s e D9l p (Eghan (pas 8D

Ay i Jold (1865 sladrgr Ay sladominl By (63 gixe S ailinls &l (gloyr caliso gl &8 by LS kg ol gl 15 g5 Al
D09 093 w2 U Jol sladian ) 03, &5 il b (ot cilas abadi loj 53 (s (g 9 M (xie cilas alal gl (o )3 0355 (g o

[ Downloaded from rap.sanru.ac.ir on 2026-04-23 |

[ DOR: 20.1001.1.22518622.1401.13.35.6.2 ]

[ DOI: 10.52547/rap.13.35.19 ]

FreS Jio 85 39 ol | (S 35 ol s b ) <85 5wl als sy gl 5 o s hiine b 4 i35 lbsess
S 39l p (Sgian (as 45D Jho b amlie 3 guin cE L) (855 Glaargr (S, TV (g culys

a5 Jdo (Souas (mas aSud @lials (b 4> 1 5olS slrojlg

oo & udlige yud o sl iy o 03g Slyang S
(YAY) sl Gaze dlgo g b poling 5l 063 zakew (gl
alaals &by 5l eslanwl 1,8 Hlo (V) ySen 5 (350000
2 O% O3y ORIF R e ST (SES dege w5 )
ORIPBIL g catly (S59) ) ¥V 9 (S5, V7YY (0590 93
OoRIBl b re it ok 4 STyes Spae alials zobaw
OS5 alials b blae U gladlas » .cél
JB ooy g (F g Sles p LS
2 lojl (baylas &S oy Ll pdisee Cpl bt W8S
Sbhsme 1 (S5e) VYUY 5l ailigy 0jy il (ke
cups g dlig) Shed Bpae (:Ske p o)l Lol cuth
oo 09 3o YV BV Sl YY LYY 5l plie fas
Ol g0 o5y 4 Lid o 5hys 5l alials oL (V) cusl
ol » a3Vl B wle ) BNy 4
B olamal 3y00 iz o 30 VU (slp oo Sl
B ol e Spae dble 4 aag b (V) 05
@ 38 sk (o 435 )3 olS cpl &l ) g oo S0
2,5 oolawl g5
JolS ciglen laaille 3 jadls G plyea A3,
My s Jie ccwl gl daly o g ey il
MG Glgin g il dlojag Cuonl GGglgn slaailole
O 3 O Ojy Wl Sigdam suadlE (e sl ek

dodo
Sl b5 > (Cannabis sativa L.) alaals olS
(0) 39800 03l Ul gile plsbwl (lj 3 9 bl
S Bl o i 5 Ao K S Slals
ool 4l 228 pler bl plo & bl 3] 5 cusks]
ﬁl).g P LM5LO.A 9 0% PP cde @ (HS)\ &laals (YY)
CuiS 0 (olesd dlg0 5 paows I ookl 4 (g5L5 da g lows
2 s S5 Y guamo AJg5 )3 Wlg5 o g Conmas ]
Cad & (glawd 00be £V I Lin 98T wlaals olS
Lo b a8mbls s o oduel Adginlls a8 ol
oS sl oS ol o3le 55 ol (THC) JgisblS s el 5
Lo wibe GhwSlol 5 glezsl Lolss ol
OSan (IFN0) 950 o o Ol g gt
Ogn Albe (xBgn g el (1S9 9 93 5l wlaall
B8l wlwls (V) cwl oad S (oeiwd)) Low
i 5l g o3l (sl SlosSdsl 5 gy sloosiS o
Ol izmen g il (38 ol ofg 4 (Siae g
& odg agllae Jlaw v 3 055 6y9pS Aielag]
365 B g 290 GSen JeSe plyea Mg
sauds il 5l wlals gladl e, (FOY)
YO Loyas chls o] JolS ils ((F) canl jl5,95 5 (sloslall 53
Lo ¥F 5 49y o> YO LYY (CP) pb 1 duopd

1- Hemp seed


http://dx.doi.org/10.52547/rap.13.35.19
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.35.6.2
https://rap.sanru.ac.ir/article-1-1173-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-23 |

[ DOR: 20.1001.1.22518622.1401.13.35.6.2 ]

[ DOI: 10.52547/rap.13.35.19 ]

Sl (e 9 ($gmne olis Miog B 1193y (5390700 Sate (595030 w0

v odd 435 (BgS (Sladrgx Ay Sl yiehly (o3 Sl Py 2k Jie Sl elil

dulie S0uSs b Sanelsl O 3yl 5l (558,558 o las
sasus Golles 5, Slae 51 (S Gubos opl @ls oS
S s e )y Geob ) (Fehas (mas
Jo 93 dulie b opimen D91 FpeS Jio b dwolie
SbsS ladrgr AD) ) (Sgias owas &b g FyeS
oo b awolio 3 1y o (4jg yolie 35 yeS Jao &5 03 (o
P (V) ppuas (YO) 25 (pwesd yieS mes AU
Eohan as 4w g (b Jhe dwlis Cop sl
P Fghan (gpas &b Jio 4538 ol (LdgS g )
lodrgr )3 0,8les e (ly (oS S b awlie
A) oher g oudlyl dadllas s g pael)lST useS
e 55 Ol Aby e Gl Loy )isL.s
Wiy odiS Cpogl (aoie (it slbdastiwlyd g bdisuel
ot (e FeS @b Gluge 9 SLS Sl g
o Jong @l g Jlee ©laSy o bl s |,
D9

Je g 58 ol Jde 90 dunlie dalllas oyl o 1Y
slals &b gloys i palaw oSl beS
85 B (s 2y90

by g 0lge
V95t 9 O 0Ny

(ROss 308) 0j5, S § i dogn dshad VAY sliw
W) LSS e g sl slea b (ol MelS” g5l B
oy Jols (glopn Lo )LQ} A eolatwl (4>9> dalad
oo 0 angs e wlals &b aoyd VIO 5 xo)
Sylnilinl byl cot il Judy 0 gZ8ly dwes)l oSl
2)9> Jsbo > Ml (g oy TV Ce 4 alKilej]
Aol ol wpwd Shes 5 Ol 4 base il
S5 5l 5 558 s L b8 -3l g Lo
larog ol g g LS 5Bgn 9 &5
debro 5 (pSojlul (Sin Sy 4 g RIS
390 it o 30T 5 oS5V olad Jpiz )
Amd e iales 1y talejl opl )3 ool

Hghie Cguome by Er g by Gl dnde el
P Ay Guoie cleely des 1 ud) gl e I eoliisl
Wk (mle Ay w8l b Jde (Cul (glas)ie Sllges
M) B30 @ G Gy My g9 o sl &S
o3lazul b ady (sla poxie wuoy 5 45005 53,k jl 05950l (VY
O?.‘ SaS a4 oyl 34> QK‘J O,».\ yoebo 5 Ay gy Jde 5l
Sl dap can 1y luds 5 Sopte sladely da Jso
FyeeS Ao (Jad e oSy (V) S Sl hy9
Cge ol )90 glaJie aler I Sitwod 5 3)lm)
Oie (B (V) Sgyisn Jlod 4 yeub )3 A5 it
s owle Jdo 3,008 (Jad e o oS Wl S lo
S 9 JoFw (ATAXY) adlie youbo p3 0y bl
b é oo Sl (S5gdom 1) Kg) oy 0 e (VY)
03y LS Buiind G ) g Bdges edlit] S g 35 paS
oy o2k sl 5l kS & b e Glaaw)p o A5
alblis! o daly 5l aess aSl wiius by LUy 0aGS
FreeS Godie JSB aad e gL 1) 055 iy 5 (2l
L olyan oo 5l dlaii b 55 A3, ey Sle 45 Amd e Lt
Je Og.l 9 Oy .\.&:b& ol dlu) e g Slauiss Ja)l).w
Jilune yiile g Ly yuiio o2 1) (Bb) iy Sy (229
Bg) OB S geh by )98l Al p
g 18y il eSS ly S 2k S
)15 &by walises C?‘L‘“’ dﬁl> LSL‘“)#'? b o au.x:.s u“"“";
boodd 435 sladsgs a8 o ol mls 5 123 ool
Ol 5 93900 S GBS, (e 6 VL Gy b1
oad 03> &yl o (g9l 0y S 65V (g (o)
car (YA) ohlSer 5 39) Slosko (1) Lol Cand 4
s llae i)l ael sl gt
odlitnl (oghan (as &b g ABu> (S oS,
il ol o 45 05,8 BN e oyl idges
B L) o] lesd SlS5 g gl o)) 4
ol 3805 ol )bl L)l Gromen )3 3929 (s
dwﬁ)bwuﬂ)a Sguas (was &b Jde a5 b
Syelp ey oy M,Q)ﬁ shb aBus s
il galape 3y Al slassl IS e e
Sad g oS Jho 93 (V) (hlSer 5 (605500500
oasS el 4o w; slhasgs Ay Iy EFers (omas


http://dx.doi.org/10.52547/rap.13.35.19
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.35.6.2
https://rap.sanru.ac.ir/article-1-1173-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-23 |

[ DOR: 20.1001.1.22518622.1401.13.35.6.2 ]

[ DOI: 10.52547/rap.13.35.19 ]

AR

Sl (e 5 (Egme s Niogh B 1193y «(§3g0700 Sade ((S55 )0 yee w0

VW Sl Y0 o5lesds /o 3w Jlo (ool lidgs (slouimgy

Ohalojl 3)90 (slmoyn land JIUT 5 (STyes dlge oS 5 - Jgu
Table 1. Food composition and chemical analysis of the experimental diets
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Table 2. The effect of different levels of hemp seed on estimating the parameters of final weight (WF), relative
growth coefficient (b), time and weight at the turning point of the growth curve of broilers
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Figure 1. Broiler growth curve estimated by Gompertz model
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Table 3. Comparison of observed body weight data at 42 days with data obtained from Gompertz model and artificial
neural network model in broiler chicken
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Table 4. Estimation of 42-day weight prediction accuracy indices of Gompertz model and accuracy indices of

artificial neural network model
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Table 5. The effect of different levels of hemp seed on the growth rate of broilers
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Extended Abstract

Introduction and Objective: This study was conducted to evaluate the effects of different
dietary levels of Hemp seed (HS) (Cannabis sativa-L.) on growth parameters of broiler chickens
was estimated using Gompertz and Artificial neural network models.

Material and Methods: In this study, 192 male broiler chicks (1 d old-Ross 308) were
randomly assigned to a completely randomized design with 4 dietary treatments: control
(without HS), 2.5, 5 and 7.5% HS in 4 replications (12 birds/pen). The chickens had freely
accessed to drinking water and fed ad-libitum. To estimate growth parameters, cumulative body
weight of birds was fitted to Gompertz model.

Results: The results showed that different dietary levels of Hemp seed had no significant effect
on growth parameters of broiler chickens (p>0.05). But growth rate at first to fifth weeks
affected by different dietary levels of Hemp Seed (p<0.05). Results of comparison of models
showed that non-linear Gompertz model had higher R2, and lower MSE, MAD, MAPE and bias
compared with artificial neural network, that had better estimate of weight of broiler chickens.
Conclusion: The results of this study showed that different levels of Hemp seed diets had a
significant effect on growth parameters of broilers including relative growth rate, live weight at
maturity, turning point of growth curve and body weight at turning point of growth curve.
Growth rate in the first to fifth weeks of broiler breeding period was significantly affected by
the addition of hemp seed diets. On the other hand, the results of this study showed that the
Gampertz model was able to estimate the 42-day-old weight of broilers more accurately than the
artificial neural network model.

Keywords: Artificial neural network, Broiler chicken, Gompertz model, Hemp seed
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