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This study was investigated growth indices, survival, and health parameters of Litopenaeus
vannamei of 8.64+0.31gr, fed different diets 0, 0.5, 1, and 2% of powder garlic for 60 days.
Results showed that weight, length and specific growth rate (SGR) of shrimp fed diets containing
2% of garlic powder (15.42gr, 16.2cm and 1.27%, respectively) significantly higher than other
treatments (p<0.05), however, due to a significant increase feed conversion efficiency (FCE)
in this treatment, the feed conversion ratio (FCR) is significantly reduced compared to other
treatments (p<0.05). Also, because of stimulation of immune system, total haemocyte count
(THC) and total plasma protein (TPP) were significantly increased (p<0.05) compared to other
treatment, which leads to significantly increased survival rate of shrimp fed diets containing
2% garlic powder compared to shrimp fed diets containing 0.5 and 0% of garlic powder
(p<0.05). According to these results adding 2% garlic powder to the diet of L. vannamei will
lead to improving growth indices and increase non-specific immune system efficiency.

Keywords Litopenaeus vannamei; Garlic; Growth Indices; Health parameters

CITATION LINKS

[1] Introductions and movement of Penaeus vannamei and Penaeus stylirostris in Asia and
the Pacific ... [2] Study of the aquaculture of Pacific white legged prawn and comparison of
its economical ... [3] Potential use of allicin (garlic, Allium sativum Linn, essential oil) against
fish pathogenic bacteria and its safety ... [4] The evaluation of dietary garlic powder on
growth performance, survival rate and body composition of ... [5] Effects of Garlic (Allium
sativum) and chloramphenicol on ... [6] The evaluation of garlic powder feed additive and
its effect on growth ... [7] Global aquaculture production statistics for the ... [8] Detection
and identification of White Spot Syndrome Virus (WSSV) and Infectious Hypodermal ... [9]
Effects of dietary garlic extract on growth, feed utilization and whole body ... [10] Evaluation
of Nigella sativa L (black seeds; baraka), Allium sativum (garlic) and BIOGEN as feed ... [11]
Growth and immune response of juvenile greasy groupers (Epinephelus tauvina) fed with
herbal antibacterial .. [12] Effect of hot-water extract of brown seaweed Sargassum
glaucescens via ... [13] Historical perspective on the use of .. [14]| Expression of innate
immunity genes in kuruma shrimp ... [15] Allicin, the antibacterial principle of Allium ... [16]

Antimicrobial properties of allicin from .. [17] Ajoene, A compound of garlic, induces
apoptosis ... [18] Intake of garlic and its bioactive ... [19] Effect of garlic peel on growth,
hematological parameters and .. [20]| Antibacterial activity of Allium sativum against
multidrug-resistant Vibrio ... [21|Growth promotion and survival enhancement of the ...
|22] Effect of garlic powder-supplemented diets on the growth ... [23] Feeding intensively
cultured marine ... [24|Feeding activity and growth performance of shrimp post ... [25]

Effect of garlic extract on growth and survival rate in Litopenaeus ... [26] Application of
garlic (Allium sativum) as an alternate therapeutic for marine ... [27] Effect of brewer’s

yeast on immune response of giant freshwater prawn ... [28] Farming marine shrimp in

recirculating fresh water ... [29] Polyculture of Litopenaeus vannamei shrimp and ... [30]

Immunomodulation by dietary beta-1, 3-glucan in the .. [31] Modulatory effects of
ammonia-N on the immune ... [32] Ceramidase expression facilitates membrane turnover ...

|33] The effects of two synbiotics on biochemical and ... [34] The effects of garlic extract on

growth, salinity and ... [35] Effect of garlic (Allium sativum) on hematological ... [36] The use

of garlic (Allium sativum) as a growth ...

Copyright© 2018, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial
4.0 International License which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform,
and build upon the material) under the Attribution-NonCommercial terms.


http://www.fao.org/3/ad505e/ad505e00.htm
https://www.oceandocs.org/handle/1834/14078
https://www.researchgate.net/publication/216036492
http://isfj.ir/article-1-1272-en.html
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1678-91992006000200003
Link Not Found
Link Not Found
http://jifro.ir/article-1-279-en.html
https://www.ncbi.nlm.nih.gov/pubmed/25049599
https://ci.nii.ac.jp/naid/20001329782/
https://www.sciencedirect.com/science/article/abs/pii/S0044848604001759
http://jifro.ir/article-1-271-en.html
https://www.ncbi.nlm.nih.gov/pubmed/11238795
https://www.agriculturejournals.cz/publicFiles/143005.pdf
https://pubs.acs.org/doi/10.1021/ja01239a048
https://www.sciencedirect.com/science/article/pii/S1286457999800033?via%3Dihub
http://molpharm.aspetjournals.org/content/53/3/402
https://www.ncbi.nlm.nih.gov/pubmed/11238796
https://www.sciencedirect.com/science/article/pii/S1995764510601496
https://link.springer.com/article/10.1007/s10499-010-9369-9
http://bit.ly/2LzFJBt
https://www.tandfonline.com/doi/full/10.1080/23311932.2016.1210066
http://bit.ly/2O7PBVt
http://www.ccsenet.org/journal/index.php/jas/article/view/37985
https://www.oceandocs.org/handle/1834/10595
http://bit.ly/2JFqkNQ
https://link.springer.com/article/10.1007/s10499-012-9520-x
https://www.researchgate.net/publication/242621708
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-35982013000900001
https://www.ncbi.nlm.nih.gov/pubmed/11016585
https://www.sciencedirect.com/science/article/abs/pii/S0044848604004818
https://www.ncbi.nlm.nih.gov/pubmed/14769922
http://dx.doi.org/10.22092/ISFJ.2017.110215
http://japu.gau.ac.ir/article_2467.html
https://www.researchgate.net/publication/233855734
http://agrifoodscience.com/index.php/TURJAF/article/view/356/167
https://www.ncbi.nlm.nih.gov/mesh/68033561
https://www.ncbi.nlm.nih.gov/mesh/68005737
https://meshb.nlm.nih.gov/record/ui?ui=D006128
Not in MeSH

ohlSen g iy Julssome YAA

580 o594 limgyidun 53 olaiblng Ghayl i 3525 4
Sy=o dge ;3 esliiwl yogas (il 53 ssdalyl Kl O Spde
Gl pilucs Sy ogde &S cwl Sl et
ol cdled 390 L U ad salsd Cge dagSie olatslue
D01y alidl s slens Jolse syl 53 1) T ceoglio s
olalS 5 s sl I gute wluSy I eslatul o9l
ol sloaSe wiygods (950 Ulg s 9 1SS o 53 (52913
Soxe oz 5 Golew S 1 (55l sl 13e b ohen
189 1L 2l oads pgusye sloums 3y 5 2138 s oy
oz @ Glaite JS(s5Ly oLS S (Allium sativum) e olS
@liadlgwgi s b pueadl Blewl dulld odlgils (ool
S R0lsh8 9 e e 15 91 Glel Jele plgisay
ol 28Ty 51 Sy ol Mewl 5l olS 53 39290
(S-allyl-l-cysteine sulfoxide) (g, e disol (slaswl
ol 53 s Sz wlallho 53 M81sgd o LS 5Ll @l b
(S has elex by cuSy pal oS el plyie posa>
9 G il [16] el L_,Lislm 9 U>)[B.La (WS
SuSilee Lelss shls ruad & L35ad plsie [7]]San
st W15l oaiS(6 1S3l g Jlad slacauwglyilS )3 Sl
39250 wluSy Ko 5l el Jlab glaslis Slo 3 S yidags]
5 bl by (ol wilen (63855 @luS)i e oS
A et 19aslhs SO L:b ey wl)) 18] MT
P20 olas] el e collad Gialil s ogde jw olS oS
Ay 08yt olgieas 11 (HDIg ©iz Gl b &5 el 318
[lsgi lle 53 sy (il zge

slisben dolse silos jLuyhs Jolse job> 43 4255 b g, o2l
3929 pae 9 BSae Gy lahume 3 RLSL 9w
439§ 3 ol cwlsgzge ol gy Lolais! el (i
pae Jadad 55 5len Jolge il 55 T (55 lopanl 5 aaolionSTy
L pole Gaixd oploly 3yl 3929 labdls sladslu 3929
» 2l JeSo S @ (2gyls oL'S Sy 51 ealiiwl s
Ll 390 (o uban (65540 caoVuw 3 i (1) (slopas L S92
.AAT).}

gy 9 slge

by glagaslds gy pw obS y3gy Wil pusi jshied
23 lllhe (¢ suha (slogSae ol (slayielly 5 Suilsjly
Sy (595ua ylSI JSyo olBialeT )3 59y Te ety 1WA0 olops
el slasd a5 dalllas ol .0 ol sy ol 3l sl
olslh GGl s LSS ¥ L elsS je sald jlad S g
Lhu olez (595ue amhd Ve jlad i )3 &5 4 el (g Ve
S5 55 ceend € (639 )3 @SAITERIWY (g Silee b e
Gilieo slaloss 43iei dslllae wie Job 55 .4d (55loopsd
s 0LS 1393 %Y g ) o/0 o (s5l> (lie slaons buwss
S o logSae g 45 sl 553 oLl 2 by wyge
wlyte subiw SpaoeS glacwl jleslatul b esiac (585 )
celwh lidgy cele) (5599 093 9 uSeIVeee (5598 @ g
12320135 olonil S5

e cL;)JSg ngLchLoT

B S ek lasE s ol sladzily (spScws Sl s
oS ighe 1 o3le s ity il (sodgcunds g ishers
3 om 2 elail (aipe 0) HhiecT g (%e/Y) sgazalS

WAY ol oF o)lad oY 0598

ot 3 Suileil by lagasld
(Litopenaeus ¢ sdw glagSKw
L suddsisi vannamei: Boone, 1931)

gYo olg,f 393 Glixo zobw gl (213 oy
(Allium sativum)

PhD .3'13 LRV

ltigisg lojl 9 (30 pgle lisisd duge 9aS (555ae 035y}
ol s «(s359LaS e 9 Uhj9el

PhD (,0SILdygs 03ljalen (yuyi

Jl)‘T oKisls Sleal szly (b &ob.n 9 6iyalisS easiidly e 09)§
ol)ﬁl ~5|9.m| ~(_,.n§1m|

MSc il>g) sl

Jl)‘T oKisls Sleal szly (b &ob.n 9 6iyalisS easiiily e 09)§
ol)ﬁl ~5|9.m| ~(_,.n§1m|

ouS>

ool 3 (Suilejls sy slapadli @l g, 1+ wae ys dellae ool 53
39 il U (Litopenaeus vannamei) iy subw sbogSue cuodus
%Y ) o0 o) Cikize pohw (53l alie sropz b a5 @, SAITEE /¥
S 3y Gl pulis . eé ) JLE uwpp 50 idg ol ik yw olS j3gy (s
G182 0y b oadrapiss (slagSae (SGR) ofag Ay caipd § Job i3 orSilee
%BNYY 5 yio Bl Y (@0810/8Y Gline b cadyias puo obS 1353 %Y (gol>
«(P<+1+0) 92 o oo )3 005563101 poslie 31y ()30 y5bty
ol slosSae 3 (FCE) (lie Jaas oy plosily laime (li8l Julses Lol
2l @ (51330 y9b s 55 Ll (FCR) (lie Joasd oy oliae olesd
slaud ol (5&::91@ 33 pEized (P<+/+0) 3l (lid Hspise el baylas
o9 9 (THC) (o> camwgar sla sl 0515 Gl piluus Sy Judsey
OBl (5laime s5bay slend (slagSae ylo b dunlio ;3 (TPP) lawdly JS
b oxdapisd ot slogSao (Suloil glie ol azuss )3 oS (p<+/+0) wdly
Slesd logSiae 5l ity (s)l3Gime ssbdy s LS y3y %Y (g5l> (li2 oy
sxelwsty poll 4 4>g5 b ulply (P<+/+0) 3¢ oddb oy o g +/0
G oy )3 %Y line @ s ol 5350 33391 45 393 glsie plgise
e LB GRSy lapasld s 3 ogde e b lagSae
dls a2lgs 1 3 |y gSie olaislué el

et 53518 iy (e L cpaan LS )35 (0t i (5550 el sl

WASIYIPY edlyys gl
WASLSIVY 2 il gl

dr.pazir@gmail.com : Jgiue sxiumgs”

dodio
GE e 5Sae il odlsils glagie gl
ol yax $asS ¢y ipee il (Litopenaeus vannamei)
o3ls Ghygm alide (gl sloeaddl js cunl j38 oS 639
loysdS 551,55 55 Uy wemio Ui 4 4z g3 11 230
S 0391 2she Al ol olgan B Hylpl dlez 51 azwgs Jl> 5
B 1aly olyan (550 whiblxe b wilgise caio ool gy d2uwsi
ssdslml glag)len gsed @ plsise LT oayieee I 450
Ll 28 5wy (2LISL lislens Jolse | 5y bawgs
2 obaizl g )l Gleal piuaw S 3525 pac (S Fagas
0l 03 Golew o &S osd Czge aly odlgils (slagSie
Byan o3 (s3u 31 B350 g0 (5 ytdon wdgpu b wlagzge
@bl y guile Bl b leSuignul silea slge 51 (B x
255 b ool Plewl oad gie sl cueglie sl 5 ol

wilid ggid g pole 2ol —(pale dolifad



PAS ot dpdos (slmgSsn (Labs 5 (Suilojly iy sloasld uy

(©5) vis Ll

e s capd plesiy = ———————
N (‘O)f) 04l 63y95> (5"\5

aalllan oLl s 0ad Giplad (slasSue slass

Slejl Loy3= P
aallan 95 ploj )3 03 (§jlw o3 slogSue JS Slasi
X Yoo

Gt Sah slogSie (Sigs (glaygiSs Shaniu
Jd 51 e ilize slajlasd Sig> (slaygiS1 (puamd jshiiedy
03,8 (iloj alold b Lawodly JS (rain s 5 ws> JS lacamgen
Sl 5l 980 dambd duw Bslal Gl I (e JLSG 59,
691> (5l GleecSy Sy 5l osliial Ly 127,30 Calizs (laylass
ul).\.«..»ﬁamt_g)) P Jeidn ol slsilis esle ydlwe/
9 (WYaeikee) EDTA (Yg00/¥8) plab Sad (Y30 AeY)
wogi 31 VIV Lyl PH g £°C eyl 42,5 55 (Vger/1110) S35
wogod sSie 5l oliS e Wi lal (sleul 5 gdly e
omsd pshieay Blledply oo @xSpss @bl
sladslo Giyled jl e s 53555 35250 IS Glacawgan
eslaiuol b (GI3S) Hladils 5 (5= aww) Hlsdilsaas (ol
e L3S b (5558 255 sSae 9 (Olsh) yiesiawsen oY |
alido (glajloss 1 Sy 55 Ll JS 3lasi 0 dlslee Guybs 51yl
(81 dwnlxo

us> IS slecawgan slass
s Ul cugan (sl ol S5 gpane

0
) €
X " XN = il 2 s Jsl

oBalosl y3 @ygm gy owluly Lawdly S (ulligyn ouass
45 39y g S gy Bednis wige 5l (b passis
Somiayiile bugi jlasd (slogSse 51 oadisl aidyan (sladiges
Cdods By 53 jgaVeer 593 L (OAY o) ))dl%fz..g g_é)sx‘,.gl
Gz I g & Jaudyile £°C wylis dzps j> adidsN0
2 39290 JS g yslie a9y &ale I Lewody yidg SLe0--
5950UTg 5 oiws gl jle (slavdigad 51 S 5o (93 slewedly
A 0Xlg> yiogiliVer zg0 Job 53
ool Jul=s g 4y
el it g 3y lapas Ll Gy 3l ol slaesls by
b s o Jsb s Silee L 51 ciyiay o (slogSe
303 (2148 o b pledily e sl iy odag Ay
b Lowodyy JS 0aig e 5 092 JS slocamwsan s 3 Suilejls
Gosb 31 SPSS 18 (gLl il 5 VIV LuST yf38l3 51 ool
Olinabl b b (So5 (i9ai] 51 eslatunl b 43Sy uilylg 5 JUT
a8 Judss g 35 %30

Lnazsly

SSailgil g a8y slagasls

lesSie e 5l Jol 2l idsb g 03 paSile
oL'S PALCY, Glixo L_;Lm.»a); L59L'> Ugl.&.é L_glmo)ﬂ.? b I XWETREX]
Sl 0js 0k &8 353 clho ol 31 (S gy Te 5l asy e
ssbdy %Y (gsl> Rlie opm U ocaddisd jlad (sbeeSie
393 sle (slogSn ylus I ol (slopuSilio 51 st (5 l3ize
Jlesd lagse 2l ois ouSle 53 Holad A Ll

Journal of Fisheries Science and Technology

el 0 1Y esody YOOC (sle 53 (49T 53 bndz Ly (13903 Sis
B3 53 Verr j93 b (ol 155 000) (B ol oK buwgs
Giliaasd oBialesT 53 aelsl )3 1261550 j3gn 3T (43,5)54s
o> oxlS glie gl 1 g UBlugsm (sKue slie wl)lS
39Sl 5390 05 3T (9500 yuw 539 Ligus )39 LSS omlo 559
%Y 9\ o/0 yslie a8 338 g o oyl (ool (129,
Y+ 5 ) 0 Cudyian) 12 (o35 @S5LS e sl s olS 535
Lo 2 039331 398 bgline 4 (12 opz @)S5LS ya (slila
@ el Cuwddy CuSyi ool dedi b el & y> 5l ol b
el T B Y Gaets baedy (3,5 Suis .o oyl js el JSi
izl 6 xSelz sshieds wd S wgo FO 1 5°C w423 5
SS9 S sls 5y Brao gloy U sadoslel L_glmub ccagh
oy (leasd SIUT 271005 (614055 -Y-°C wyly> a3 b
3929 pae 3l Sl alie lajlesd j3 eslaswl 390 (32

() Jgaz p<el+0) 390 il plae 53 jlasime S3lus]

aallho calizo slayland (i sloopz (aleond 5L (1 Jgaz

(%) glise
caghy S s ohues)S Gz osy
Y4/¢a  o/qa Yo /o2 Ata  va/ta  sald
¥i/aa  ¢/oa Vea ¥/ta A2 ¥a/3a  %e[d
g o/ya Yo /o Alga g %)
¥a/ie o/ Yo ¥/ AlYa  ¥a/a %y

saimdplid dldce Bgy> g (g ine cdimsplid dlinpé Bgy> iy s )
(ol %30 Glisebl xhaw b (3333 i=o

slosi (slogSse 4piss

Ol 4 lgSe 1 053 0eSilae ululy 358 (slaylens sl
12818 )8 a0 YY 9104 wilebw 53 g ¢yj9 %W L Y/0
Sl 53 semg0 Ll Slge g 1ie owiloBl (oaalie 51 S
ol gt oish 5l pm s asleez e olLIIGL
ade )3 LU Y o uisen 230l Bis (of++)) eds b Jlmas
b ohed %0+ olise 4 anllhe glayless lacil T (agei
MedS eygo ) coial 5 Gl blue S ol

Sl aleardsSajus slaygss

landsSajud (laygiS e aulS oS i 2w agllhe oygd Job 5
PH 5 (5198 2l 13 Jolmo o5auST coyly> dzps Jols O
~£Y i 55 @S GLet IAVEEA (PY/E2e/5°C diols 5> caliyidy
g ails &5 cali YIAZAN g 550 58 cwod €)

Gt i (slogSae (Suilejly g 1y (slogadlis Gl

9 039 oSl o 51 jlesd slogSan sy (slopadlis (ss
«(FCR) 21i¢ Jouss cp8 «(SGR) 39 by i cpastl c Jobo
L (SR) Ssilejls 2oy 5 (FCE) (lie s cops glesdly
Ve 3l Aabas aiweuns Gb 3150 gy 03 5 Gilej alols
(422,28 3 olowil 5 eYlae 31 oalitul b Lo (slogSiue sk
:29]

o3g Wby iy
_ (st s b @) — (ads! s Lo 0,150) <

G259y Masl

(‘O)f) ol Byan (5"\5

e s cope = —— - »
; () omess 2l 039 = () omess 4dsl 09

Volume 7, Issue 4, Fall 2018



ohlSan 5 iy Juldsams Ya.

oy dasdlbe ol )3 ilie Juasd gloaily g (ulie Jaasd cupe
%Y sol> alie oy b ondaniad Loy slagSio (ulie Jass
39 slod (slogSan plu 5l yeS (515000 jobdy yaw oLS y35
i oy bine Gl Judsay ;503 gaw 31 (P<+/+0)
cops pledily glise (P<e/+0) aalis jlowd lagSio 5 lic
©sl> i glaopz b oadaiai o lagsee (lie s
@l (ali3l laylasd oo 4 cand (6 l3im0 s9bdy yauw oS 535

(Y 515903 ¢p<+/+0)

Bl s Taop /0,ls Taop) s aop Vs
Vg
a

Ve o

H &

(1) e st copd
©
H

M T

Wl ey Jopd /0 Hles dop ) e Lo ¥ e

>

W el 5l oyd [0 Hles

VO A d

e s cupd plosily
H

</ A

M T T T 1

wls ey Joyd /0 Hles dop ) e Lo Ve

B
e oy plosily g (A) 1de Jossi oy (53l puileo (¥ yl3gad
£52 %Y 91 l0 Gho (531> (12 laopz b exdayiai las (slagSie (B)

a0 oliS

Gt daha (slogSae siayl sl
09> Socumwgen wiingl Ng; :gss IS slocuwgen sislie
olse (5i3e walil digSaum 45 39 o 5| S dslllae Job 5
slesd (slogSiio ,5 amlllae ¥e g Yo e (sl 45 )95 ol liae
bl 392 Uyl s b %Y (53l (oalié oy b oabayias
slie dasllae e jgy 3 &S 3 I gy opl (P>el40)
G213 oz b oadpiad land glogSie 53 92 JS slocumogen
e slogSiae 4 (513 hmo y5b sy oS 1390 %Y (551>
i oS 5393 %yhio g +10 ) (sl> (lie (slaoym b oaddiss

(P<el+0) 393 4Ly il
oSl 5l (Sl asdlae T 59, 53 o> cumsan gladsle ST
i opz b oadpiad lad slegSoe 5 ladsl ol Jl3ine
o3z b oadiania )laus (slmgSae 4y o yuuw oS 5390 %Y (551>
Oizma (P<+/+0) 391 yauw oS 135y %oy 5 +10.) 59l (lie
69l (232 oy b osdrapiai oo (slogSiae ;3,955 ol olee
Slesi slogSie a4 o (513000 19be 15 e oLS 535 %)
el Gialdl e ol j3g %e/0 (li opm L saddniss
oS solandiged slooygs dar p3 sald jlesd 5 g «(P<+/+0)
Slagal p<ef+0) cunl 0391 ioply )30 ssby lacauwgen

(¥

WAY ol oF o)lad oY 0598

280 samlive °L.5)59.J, %10 g\ (59‘.'> Uﬁl.&.é oy (IR XW-EPREX]
wilss 4ig5zun dellhe T+ 5gy 50 45 391 > 5 pl (P>+/+0)
slewt (slagSin slan slogSn 2l dsb rSilie 53 (551300
A Caud yw oLS 5392 %Y (59|;> Uﬁl.&.é oy (PR XW-EPREX]
0S5le 3329 ol b (P>+/+0) sl S92 %) jless (slosSue
3352 %) (S9l> (i oy b onianisas jlewd (slasSio (b Job
slowt sosSe (Jsb Kl 51 iy (55500 19bd yuuw oS
393y °L.5)->9.J, Loy yhuo g +/0 L59L'> Uﬁl.&.é 0y L| I XWETREN]
(Y Jgaz 1p<-/-0)

ohg My cayd ol 45 390 ol 51 Sl i tedag Ay oy
oS 5393 %Y S5l (I opz b oadanisd eyt slagSio 5
Sl (slogSe 31 yiien (5320 ysbay asdlhe Ve 5o 51 s
393y oLS 392 %<0 g \ (59|;> Uﬁl.&.é 0y b osddiss
slo sogSo 13 59556 ol e a5 92 > 53 el (P</+0)
L eadapiad jlad slosSue I yieS (g)hine jobay sali
() 513903) 393 yawr olS 5393 (g3l (I slvop>

e opz b oniiayiss jlasi slagSue Jsb 5 0is slel Sl (¥ Jouz
gron) OLS))% il slasoys sgl>

sloss
[k
Gl o e e T O'T: o s
3393 %Y (591> 3393 %) (591> %-/0 (591> e 2%
) ) 2393 Loyd
a0 a0 St P
):J..AA)

AVE/YY2  AJOVE YV AJOYE/YOT AJOLE/¥ 35
AOEYa ARt /Y¥a AT b P

AlO£-/1Ya
WA V[Tl YED QY VO ANTEYY iy
WFE£12  \ofVao[VeD  Qj0xe/Obe  Aj¥a Ve Job
WIYERNSE DAFENED QTN P gl
WIVE P VO£ \AL  Veftxe0Ne  Vefexe/N  Job
WYL IVE AY/YO£:\ab  WaTxe e Q3T /M 5 v
WIWE VD Y[R JFRD W[4k /YO  V/VEe[¥Ye b
WIOE N WIAVEYD AWIVERN® W gl
WA [FYa  \Y[A£e/YTE  VW[O£/¥¥D  WAz/YYE b
VeIV /YA \FNEIED AY/TREIOP WEEENOS (54 o
VEIVES YR VW AR /VED  \F[VR VYD \WEke e b
VIR0 SRS PTeIVYE W YAD WIVERNSE ojy

VO/YHe[¥E2 V& [Qke/YYRD V& /YH VAP VW/Vie[ed Job
cximplis alive S9y> 9 039l Ane sxplis alieps Sgy> iy s )
(ol %30 Glisabl xhaw b (3333 i=o

Boals o d Taop) Taspy

VY

a br b
Ny, b c™ ch g
3 a = " | C

A go ) B = BN
=T * d
P aa c¢ & d A
¥.

¥ bb_= O:E *
~d LI
\. Y. Y.

%

e

0095t 395
L eadapied calize Jlasd (glogSie ofag Ady oy (5)lel aSilee (Y slagad
(cwl gylsme sxmsplid wliel Bgy>) yw oS 252 sl lie o

wilid ggid g pole 2ol —(pale dolifad



A ot S (slogSin et 5 (Suilojly cady slaasld uy

W els jles oy + [0 Hloss

Ho

b b a

* T T T T 1

ol s Loy /0l dop Vs S p Vs

vho g3l (e sleops b oabaist jled slage (Suleil (£ jl3ges
grov) oL.:S)b% %Y g\ /O

s

0 My lapasls Glbdl 5 eselewsy mls 4 4gi L
s oLS 5390 %Y (59l (13 0z b oadiad i slegSie
s slsusl) GluS il oS 3l s9m Jlaisl o
<10 ) (i rops b cuwd (13 o ol 5y wiligwge
S oS53 A oo i 3 s (A Jole Ty 3
oy 5l a5 (alaylews 53wy sloasle sgu [Husl ngi.uo
d9>9 LJ.:J.M.} AJ|9JUA VALY ob)f o)‘.é_"(..d),g.w oL‘S (59‘.'> UﬁL‘&.é
9550 oles> (shls esle oyl caisl yuw oL‘S)b MT o3lo
i 355 b ol 315 5 0335 sl (SRS S5 5 s
@Lm)b_s.y o3listuw] o bvedgy 3Slace (fuliél oy (gdso dlge
9 UBlsS oBiws pde (slas Sh Ly (0l g Hlee 9 oz (555
alayly )3 2239 oo el 9 1y slapasls Seu coledys
3> it a5 capd pialS 5 e i plestly il b
oLS 5390 %Y (s3l> (lie sloepz b oadayiad Lo slagSee
o oS 393 45 3983 g lgie 1l jlasd b dulio 3 yuu
2 ogde &5 ogai Jas (e QI Ko lsied wul S
152 S Gl 5 A8 oS 3 152 i 5 i Gl
51 eslatwl oS osdylgie dasly el 5s 2010l atals Jlisd 50
oy @yl yidlsy ogde J.mgi*o 2l oy 53 yw °L.€§)-59.J,
S L ohan 12 caliz Gl corse Slsie Blolshs
13339 oSiae inlsS oliws ;3 ol i g pdn

o5 slasSan 5SS plise Uil & 255 L S g
cdls ool g °L.€§)-59.J, ssle (2lid oy b osdasiss
el s (SIS0 ol 3925 5] B sl (5San
Ll logSe 55 polaislut (el piuoe oadles gy olS
2ol 120l 038 LT caoglio Liglisl avge Gob ol 51 45
Plaas Sy Judady o5 sy Glias Gadiss ol 1 oselewa
boesdisd Ghalgl jlayd lasSie polaibhut el
cowgan gladsle @S s olS 35 sl (i laoy
lesSie 4y o anllbae £95d olej 3l 595 03 Sl Guy 05>
5o ol 45 355 a3 G 5 im0 st 2L e
oS 5351 53 39290 wluSys bauwgd eadsloul Sy 1 4L cwl
<« Lagad glgie BlgSan 5 0ol dhasly oyl 55 Pladly yuw
(5550 (Sl (g e 53 (S 5 1 slagiSls
whle b osd e shed)l Glagughil b oadapdsl ()¢ subuw
b dunlio 13 (513500 s9b yuuw oLS oilac i )3 08 lueYee
olise 45 35 olyie Sos anllhe ;5 slipe il sali et

Journal of Fisheries Science and Technology

sols s oy o0 Hlos

Loy ) Hles

a
a a
a b b
a a b ]:
> ba abl | vl I
2 a o il b o) of ¢
ot AN
¢ C
Y. { {
v.
T d

Jsljey  pe3jey piwanioy ol Gwdss plez isy polxiyisy plad js)

LKW 1

o

106 % j2li Lo 253 Jsbo

—

UP9.53 59
b odbandasi Lo slagSan (9> JS locuwgan 53kl puSilee (¥ yl3gad
cdislid dwlivepé Bgy> 5oy o 43) yw oL;S BALY, ilixe looys
%30 ¢lisebl aaw b 355,13 e oxmspli wlive Bgy> g (3gnld =0

a5 390 ol 51 S saelewsds ulis lawdly JS opuadligys suslie
op 31 4 (leylend 53 aslllan Ve gy U Lowndy S il oliue
G320 yobds K31 03)F o)Lé.‘(.wbﬁ.w))gg: %) g Y ol (2lde
a3 olize ol Ulas Te 59y B Ve jo) 51 Lol sgy aisly (ialisl
sl dalllas ol B oS 395 I 53 ol L(P<+1-0) bl ,talS
G opz b osdania jlard glagSie 53 Loty JS oulligy
Slesd (slooSie 51 sty s)lsime sobdy e ol 39y (5ol
©logSie 53 43551 ol Gline 05 s 51 .(P<+1+0) 39 solis
0393 Job 53 s 5392 WY (55l (213 opz b oadiisd jlens
oxbapia jlaud (slagSioe plu 3 sidoy (s im0 s3bay Gloles
390 s ol 1350 %oyho g 10 ) syl> iz lacyz
b exdrapiad ot slogSan 13 )e5 ol Gl Lol «(p<+/+0)
slesi slogSae 4 o o oLS 435y %+10 (59l (lie o>
Jods p>e/+0) sl samlive (5 30 wglad Msfe..ub Aol
¥

oy b oadania lad slagSae (Sleil olise Silejl liae
sudbapiai (slagSioe 4 amd yuuw oLS 1390 %) g ¥ (5ol (ol
630 s3bdy s oLS 135y %ojio g <10 55l (i opx
(F 3500 ¢p<e/+0) by Gialisl

b oabapied Lot slagSae o slowntly sy )bl puSilie (¥ Jsaz
e oL:S %2 Calize slooys

WAEX) e[ FAX) Gdls 39 @SGke taoy sao) sald
W/YEx)4Ee /¥ x).be Gdihn 3 @5Gke) %10 (3lis opaz
VE/¥Tx) 4 2/ FOX) e D Gdlee 3 05 5kee) %Y (s31ie opaz
VO/AEX) 20 /81 )0 Gdisks 3 @5Gke) %Y (alie oy

sximdplid dldce Bgy> g g ine cdimsplid dlinpé Bgy> iy s )
(el %30 ylabl xdaw b (39005 520

Volume 7, Issue 4, Fall 2018



ohlSan g iy Juldaomo YAY

(S5

3952 3 09e Bilgioe (lie JaSo lyieds puw olS ;593 ¥ 53920
e Jpad gledily oy Wby caps Jud 5l oy slapasle
slesd glagSae 3 Sl 5 el abe il 4 e
Uil U oS cuwnl o 53 ol 0358 s ol j3g b saiaiss
sy slepasld (513 im0 ysbas (1138 0z 53§98 JoSe line
A amlg olpan (EaS L lgSie 53 heal @i 9

3530 0335 Jiuyy )5 j pailine @3Y 355 5 15138 g S
Hire S uaige BT Qb gl sl pul (555w 2SS
GI8 cadls Ghagy ol el sy uiedyl e oS
oley U o5 aisdise dgmite dllie ol oS aiuagh 1 BMSIanals
13395 53 e¥ane 4 ol Yl 31 Wl el (e At paidie

caol ot GilS 8 skungd (s3m 31 (5390 :@8lie ylas
(sl esiansh)  phdelbieme  ipBuinsi pqw
o3lislgz Sy (%) ey 01355/ (5 lel Shaloni/ (ol b,
(Y0) ey 01550/ dodie 03y K5 (g3 oiumgl) 2SI )g)

(%0) ol Simghy (pgw odiung) (il>g) e
caol ot G S Mknigh (S3 31 (53,90 1 Ile gulie

&l
1- Briggs M, Funge-Smith S, Subasinghe R, Phillips M.
Introductions and movement of Penaeus vannamei and
Penaeus stylirostris in Asia and the Pacific [Internet].
Bangkok: Food and Agriculture Organization of the United
Nations/Regional Office for Asia and The Pacific; 2004
[cited 2018 Oct 23]. Available from:
http://www.fao.org/3/ad505e/ad505e00.htm
2- Faghih GH. Study of the aquaculture of Pacific white
legged prawn and comparison of its economical efficiency
with Indian white prawn [Internet]. Tehran: Iranian
Fisheries Science Research Institute; 2009 [cited 2018

Apr 17]. Available from:
https://www.oceandocs.org/handle/1834/14078
[Persian]

3- Abdel-Hamid Hussein MM, Hassan WH, Moussa IMI.
Potential use of allicin (garlic, Allium sativum Linn,
essential oil) against fish pathogenic bacteria and its
safety for monosex Nile tilapia (Oreochromis niloticus). |
Food Agric Environ. 2013;11(1):696-9.

4- Gholaghaie M, Adel M, Hafezieh M. The evaluation of
dietary garlic powder on growth performance, survival
rate and body composition of Litopenaeus vannamei
cultured by Caspian Sea water. Iran Sci Fish ]J.
2016;25(2):143-50. [Persian]

5- Shalaby AM, Khattab YA, Abdel Rahman AM. Effects of
Garlic (Allium sativum) and chloramphenicol on growth
performance, physiological parameters and survival of
Nile tilapia (Oreochromis niloticus). ] Venom Anim Toxins
Incl Trop Dis. 2006;12(2):172-201.

6- Khodadadi M, Peyghan R, Hamidavi A. The evaluation
of garlic powder feed additive and its effect on growth
rate of common carp, Cyprinus carpio. Iran | Vet Anim Sci.
2013;6(2):17-26. [Persian]

7- FAO. Global aquaculture production statistics for the
year. Aquaculture Department; 2013.

WAY ol oF o)lad oY 0598

ot b (55500 lag Ve cwglie 5 ad) glapasls
sl sl s 53 paeo oS oyliac Cilidee glmedale U o nirayiss
oxzer BUube Gl (gilsime ysbay PH g (gys
oLS 535, 51 eslitul &5 sisgal plsic Ol Ser § ftilnispus”
camgan gladsle 1455 Sy b logSae (5138 op 53
SIS Thagw (slapssl 458 (5 9msS 6 colled (ialidl e
xSy 3 0adliy 035l (slogSiae )3 lanuSIuSsis cullad o
dllas I osolewosty i & 49 b 39d0 (55lew S92 5]
I XWETREX] L_glmsi.m ey i colled &5 wb csmlive pol>
U Cad (55300 s3bay yuw oLS 5350 %Y (59l (i epx b
9o alylis (P<+1+0) 391 48l a3 jlos (slogSn b
JeSo lgieds %Y (line 4 yauw oLS 139y (Eali3l 45 3903 lgic
2 Exlen SIS @il waeiVeb 53 (lie oz
Al s ol edls salgs agSin olaibhud iyl wiumms
%) 51 oalitul 45 3391 0390 (ylgie [y Kan g BT US 45 3g0
0Sileo b oy b (5950 (212 o )3 ol s olS 535
Gl iy 3Slae g zgo Nilgie ESEIVere/tt isg
OV 51 bl 398 WgSie o @Sy § (s op Byae
Slgie (52l oy 53 oddiiigad juw ;393 pliae yd cddosalice
Cygo @GS 93 50 oaliswl 3590 (slagSie e sl Ldsay
b culio oS 3903 glgie glgioe 455 ol 5y ool 51 a8l w8
G238 oz 55 oadoslisul o oS 1390 e $5e 039 LI
35 saled g Gli8l 5

2 09e U cansl ;38 (152 032 53 yuaw oLS 1393 (139381 (rizeens
oSl g Wlgie o> U5 slecawgen lise (il
6logSie sl lise ol &5 1554 39 58 Lowodly JS (kg
L3gs 63,5 o.)l.é.‘i...d)ﬁ.w).)gg %Y g\ +/0 (g9l (is oy 3l &S
2 ESGRAIOTAEXY g VE/WTIXY AWVEXY e b adyidy
53 exdgS5lul palie jl sdn (5ylGime ssbdy sl
92 ik g @SGLeWIEN Glise b ol jles slagSie
9 sludg> She wadled (aalidl 51 oL wlsice pilisl ol
Al 95 cawgen sladshe 1dsi wlilse 4 55l laglS)l
S b glojen (214 opz 53y j3g 51 eslatwl galnli
o sled Jled |y i jiiw jSThe oS sl 3B Ghenl piucs
3L 290 6351 et slewndy oo ahw Hali8l L azmys
1352610 saly> (ol jluds> jSThe cedlsd jslaiody

$Sae Ubygyy @bl I Gl )3 o d9de amlie 05954l
2 b e eSSy pgeibylie b By,
LU slagsslen 51 (655 3 09de 058luiS (gliz @S50S
ol POl ygT e mlyd 1 LT loys wlizgo oLl 15 o258 5
yols aallhae I oselcwdds pulis g oudySd e 4 a>gi b
250 3530 yuw oS )33 ShoB jugmd oS 3303 glsie lgie
0525 53 camgean sladshe 155 (a8l 5 jludss ST S yxi
29b Gtalidl ool o (IS 9d e e slagSe o>
032 31 45 (logSan ;3 isi Glej 3595 Ve IS (g laime
g yidgede (33390 03,5 el yw ol.'s))% %Y s9l> (2l
Sl S @ uyiws i pols dallae slacusgize
ey 391 hawSluSsid 5 (SOD) Ugewsssnushgw
2230 398 55318 93 (st yy oge (g wilalllas ;5 4 90
s (glo5Sre 53y 015 y350 il 51 L a8 S g0 of ol
3555 513 a9 e

wilid ggid g pole 2ol —(pale dolifad



A ot ek (glogSie et § Suilejls iy (slapabld

garlic powder-supplemented diets on the growth and
survival of Pacific white leg shrimp (Litopenaeus
vannamei). Cogent Food Agric. 2016;2(1):1210066.

23- Gorgij Jaski M, Kamrani E, Salarzadeh AR. The study
effect of sun light on growth performance and survival of
postlarval white leg shrimp (Litopenaeus vannamei) and
salinity stress resistance. Eur ] Exp Biol. 2014;4(2):7-12.
24- Sanudin N, Tuzan AD, Yong ASK. Feeding activity and
growth performance of shrimp post larvae Litopenaeus
vannamei under light and dark condition. | Agric Sci.
2014;6(11):103-9.

25- Javadzadeh M, Salarzadeh AR, Yahyavi M, Hafezieh M,
Darvishpour H. Effect of garlic extract on growth and
survival rate in Litopenaeus vannami post larval. Iran Sci
Fish J. 2012;21(1):39-46. [Persian]

26- Kasornchandra ], Chutchawanchaipan W,
Thavornyutikarn M, Puangkaew ]. Application of garlic
(Allium sativum) as an alternate therapeutic for marine
shrimp. Proceeding of the JSPS-NRCT International
Symposium: Productivity Techniques and Effective
Utilization of Aquatic Animal Resources into the New
Century. Bangkok: Kasetsart University; 2005. p. 114-9.
27- Parmar PV, Shivanada Murthy H, Tejpal CS, Naveen
Kumar BT. Effect of brewer’s yeast on immune response
of giant freshwater prawn, Macrobrachium rosenbergii,
and its resistance to white muscle disease. Aquac Int.
2012;20(5):951-64.

28- Van Wyk P, Davis-Hodgkins M, Laramore R, Main KL,
Mountain ], Scarpa ]J. Farming marine shrimp in
recirculating fresh water systems. Florida: Florida
Department of Agriculture & Consumer Services; 1999.
29- De Oliveira Costa LC, Xavier JAA, De Matos Neves LF,
De Azambuja AMV, Wasielesky Junior W, Figueiredo MRC.
Polyculture of Litopenaeus vannamei shrimp and Mugil
platanus mullet in earthen ponds. Revista Brasileira de
Zootecnia. 2013;42(9):605-11.

30- Chang CF, Chen HY, Su MS, Liao IC.
Immunomodulation by dietary beta-1, 3-glucan in the
brooders of the black tiger shrimp Penaeus monodon.
Fish Shellfish Immunol. 2000;10(6):505-14.

31- Jiang G, YuR, Zhou M. Modulatory effects of ammonia-
N on the immune system of Penaeus japonicus to
virulence of white spot syndrome virus. Aquaculture.
2004;241(1-4):61-75.

32- Acharya U, Mowen MB, Nagashima K, Acharya JK.
Ceramidase expression facilitates membrane turnover
and endocytosis of rhodopsin in photoreceptors. Proc
Natl Acad Sci U S A. 2004;101(7):1922-6.

33- Ziaeenejad S, Sharifpour I The effects of two
synbiotics on biochemical and immunological parameters
of White shrimp (Litopenaeus vannamei) hemolymph.
Iran Sci Fish J. 2016;24(4):169-177. [Persian]

34- Zare H, Hossini SA, Sodagar M, Zendehbodi A. The
effects of garlic extract on growth, salinity and pH stress
resistance of White leg shrimp’s (Litopenaus vannamei)
post larvae.] Aquac Util. 2104;2(1):1-16. [Persian]

35- Fazlolahzadeh F, Keramati K, Nazifi S, Shirian S, Seifi
S. Effect of garlic (Allium sativum) on hematological
parameters and plasma activities of ALT and AST of
Rainbow trout in temperature stress. Aust ] Basic Appl Sci.
2011;5(9):84-90.

36- Dikel S. The use of garlic (Allium sativum) as a growth
promoter in aquaculture. Turk J Agric Food Sci Technol.
2015;3(7):529-36. [Turkish]

Journal of Fisheries Science and Technology

8- Pazir MK, Afsharnasab M, Jalali Jafari B, Sharifpour I,
Motalebi AA, Dashtiannasab A. Detection and
identification of White Spot Syndrome Virus (WSSV) and
Infectious Hypodermal and Hematopoietic Necrosis Virus
(IHHNV) of Litopenaus vannamei from Bushehr and
Sistan and Baloochestan provinces, Iran, during 2009-
2010. Iran ] Fish Sci. 2011;10(4):708-26.

9- Lee DH, Ra CS, Song YH, Sung KI, Kim ]D. Effects of
dietary garlic extract on growth, feed utilization and
whole body composition of juvenile sterlet sturgeon
(Acipenser ruthenus). Asian-Australas | Anim Sci.
2012;25(4):577-83.

10- Diab A, El-Nagar GO, Abd-El-Hady YM. Evaluation of
Nigella sativa L (black seeds; baraka), Allium sativum
(garlic) and BIOGEN as feed additives on growth
performance and immunostimulants of O. niloticus
fingerlings. Suez Canal Vet Med J. 2002;745-75.

11- Sivaram V, Babu MM, Immanuel G, Murugadass S,
Citarasu T, Peter Marian M. Growth and immune response
of juvenile greasy groupers (Epinephelus tauvina) fed
with herbal antibacterial active principle supplemented
diets against Vibrio harveyi infections. Aquaculture.
2004;237(1-4):9-20.

12- Ghaednia B, Mehrabi MR, Mirbakhsh M, Yeganeh V,
Hoseinkhezri P, Garibi G, et al. Effect of hot-water extract
of brown seaweed Sargassum glaucescens via immersion
route on immune responses of Fenneropenaeus indicus.
Iran ] Fish Sci. 2011;10(4):616-30.

13- Rivlin RS. Historical perspective on the use of garlic. ]
Nutr. 2001;131(3s):951S-4.

14- Tanekhy M, Fall ]J. Expression of innate immunity
genes in kuruma shrimp Marsupenaeus japonicus after in
vivo stimulation with garlic extract (allicin). Veterinarni
Medicina. 2015;60(1):39-47.

15- Cavallito CJ], Bailey JH. Allicin, the antibacterial
principle of Allium sativum. I isolation, physical
properties and antibacterial action. ] Am Chem Soc.
1944;66(11):1950-1.

16- Ankri S, Mirelman D. Antimicrobial properties of
allicin from garlic. Microbes Infect. 1999;1(2):125-9

17- Dirsch VM, Gerbes AL, Vollmar AM. Ajoene, A
compound of garlic, induces apoptosis in human
promyeloleukemic cells, accompanied by generation of
reactive oxygen species and activation of nuclear factor
kB. Mol pharmacol. 1998;53(3):402-7.

18- Amagase H, Petesch BL, Matsuura H, Kasuga S, Itakura
Y. Intake of garlic and its bioactive components. | Nutr.
2001;131(3s):955S-62.

19- Thanikachalam K, Kasi M, Rathinam X. Effect of garlic
peel on growth, hematological parameters and disease
resistance against Aeromonas hydrophila in African
catfish Clarias gariepinus (Bloch) fingerlings. Asian Pac |
Trop Med. 2010;3(8):614-8.

20- Vaseeharan B, Sai Prasad G, Ramasamy P, Brennan G.
Antibacterial activity of Allium sativum against
multidrug-resistant Vibrio harveyi isolated from black
gill-diseased Fenneropenaeus indicus. Aquac Int.
2011;19(3):531-9.

21- Anne Rebecca A, Saravana Bhavan P. Growth
promotion and survival enhancement of the freshwater
prawn Macrobrachium rosenbergii post larvae fed with
Allium sativum, Zingiber officinale and Curcuma longa. Int
] Pure Appl Zool. 2014;2(2):138-49.

22- Labrador JRP, Guifiares RC, Hontiveros, GJS. Effect of

Volume 7, Issue 4, Fall 2018



	975
	975-txt



