Downloaded from jair.gonbad.ac.ir at 8:34 +0330 on Sunday February 21st 2021

60 7)1 (ol alo b pd gy & il

Journal homepage: http://jair.gonbad.ac.ir

A

53919 9 Sl (pgle O 5039
99l auiS olRiits

398 Ploax o g SIS 9 90 > B pan i T4 9 (Psidium guajava) 1415 o » 99 ,53’8

Cyprinus carpio Linnaeus, 1758 o3 go%eo

"z bl g o yilae (S alo T 3 S (e s e lgllns
Al O T 55 b wlin 5 (53,5LaS pole olRtils sanyy Lamma 3 SIS 0uSils (ML 09,5 k| owlids )5 (ggmmiils
Ol (5 1055 el e 5 6509laS pole olStils ity Lasme 5 SOt 00SLtdls IS 09,5 Jliolel T
Ol OB 5 S rb mlie 5 (65,5laS psle olStsls w5 DL 0aSitsls DML 09,8 Lokl T
Al T 5 b w5 (55,5laS ke Rl iany) Lame 5 LS 0uSils (s 09,5 Ltils |

oS

o SRS (B g 0y B puan iy S aSL p glsS Sy 539y Ol () p axdllae (il 5l Sun
b g ool (5 VOIAAELITY) (G39 il b ygu8 slaploaz 09 (C. CAIPIO) Jgomo y9u5 oloaz
i o pux b atin A Goody b blo do wiad gjlwo pusd WM juld UG VY )3 askid VF (oS5
Wd A G5 Y g sl F) 191sS Sy 109 0,58l 53 0,5 Ve 98 Y/ g (wald) yho ol (iulo)]
9 (2138 0w o b g 0590y cu pb (2l (139) 0 B pan Tl ) b a i 09 gLl 5o
b oy 1 (2B 6Ld o 35T Cdlad 9 JS il grelS giganl (JS (i) (0w S ASLE I (B 3
Wby sl ()38l cam (613 S jsbas 191sS S 108 solo (b ylews O (L ool Cwsy gl
SO gt Glimo ox piien 0,8 aald Hlowd b dwnlio )0 I o cupd JalS 9 olusST (459
o 31 a5 B0 195 Sy jogy b 4 dsd .ol oudline Iglgs Sy j091 o5 eluS 30 0,5 V/O Hloas jo ol
I oS 9o | Zokaw (o S ol (495 o S5 (o g 5 gk 510 Smo ] 381 cumw ooliiwl 8 g0
331 0uiad L Iglg8 5y 509y b oudiay 3i 59uF b Blodzm (395 prw (LB JULind o 3T Cadlad
— oo LS ol 4 4z gl 09 b jlewd plw b dslin 10 19195 Sy 399 0,5l 30 0,5 Ve Hload' 5o 40 Jxo
Sguty 9 by w38l > dude (210 oS S lgieas Wilgh o 19lgS S o9y 3l eoliiw] S g
Wojlai 108 JoSo (0] (655 )54 dict 3990 @348 (rani 42,51 .all iy (Jgoro j9u5 (plodzy (Sl

ol ( by e llao
sl sloojly

0w s el d.T)U dglgs Sy y09 C. carpio

o £g5
Jeol 29

o dzso U

B[ V10 sdl
AN by

145 (50 J gamno Gukiunn 95
05,5 il ol lS emtils o ol lagllae
osle ORI wenjlarme 5 LS 0aStils (LS

Ol OB 55 (5 (ormb e 5 (5558

a.vahabsohrabi@gmail.com : !

dodio |

do g o oy Slitin dog 5l dacSls> doailass, o pis IS o
5 @l JlS (LS Gleolas Ghee SlaS S daige e
Sgupe sl oS e ol (GOda, 2008) 5,5 o il JT slaowl
osl Ggnly ialdlddy il ) o Slas Sguge (gdie dlge 5l oolail
5| eolaxw! ((Anderson, 1992; Galeotti, 1998; Sakai, 1999)
3Gt 1y 6)9)-.?.6)';‘ 50 e Sl SO pesl s S e

CoieS i) 50 1y cage GRS (5y9063] do)9iS 5l il o
SrSaiz jsbas ol Caio 10l e a5 oo Ll 435
Bohlouli Oskoii ) cuul 05,5 Toss ol38l aiidS sloans & o
‘)uﬂ)—u&)‘ J.al}c 6‘)“> a)|9.o@ 2392 sl (6t al., 2012
oS o0 ol oS i 5 (oS s (B g S VU o515 aiile
Harikrishnan et ) w ls olals (ciodlo 5 o, 5 osllasls ol 56
O el g Ay S yme laieds olge I el glgil @l 2011
=55 4 Olgise 45 WS o 58 ol 3550 (y9 il e

995 oS olKitils | vaq ©

ACP)AT=) 19 g, 1 lis ool slo iy 4 it


http://jair.gonbad.ac.ir/article-1-457-fa.html
http://www.SId.ir

Downloaded from jair.gonbad.ac.ir at 8:34 +0330 on Sunday February 21st 2021

o2 g (ol e

&5 (b plo s pdgh 4 i | AY

sl 5 wanl 5 crogr sl jo aS e Y-A glay )l b pons alon
op! (Ebrahimi Meymandi et al., 2011) aicis o L 4 o
CutS GB5ep2 5 lizsly § Gl Gl (o 3l o 250

Sybiee 45 ma (e g5 ek 0y Ol 4 &5 9
sy slls 1415 (Shekafandeh and Khoshkhoy, 2007)

Gol> a5 ol pl sbbcwand S0 g Cawg « I 5l 5 00 a9yl
b )3 aibge w5 § 9SS (g (& meling s3b Hlade
Rastegar et al., 2012; Abbasi et al., ) s¢i oo ool i
Lol esn oy Bl (bl s e Geizmen (2012
el eyl gl (il daa ST sy 55SCIS iy il
Slallae s75 (ol b ailie LplanS| T Grizen 5 155
2,03 0925 Syom — 6l 2 8lsT s 6 xS Logas 0 3gae
ladisS it 3l (S Glyieds (Jgene)nS oale Coenl 4 axgily
gobe G54 yp Sua b ol adlae lnl > (LAen
3flee p ol by im0 9IS SE e Sy jon alise
Whpdy Sygo Jyene j95 (o (oo laaSll Sl (S g 0l

b gy golge | ¥
72U Sees ys el Slaisd 3550 0 WAL Sl o egh ol
A Sonas 8,5 b a5 (5))5liS pole olKiils gl Lab
el 00 ’al_'>u| Lan

YV Gy Solen b (JgomeysS aloaze 5l Giolesl ool
JEOVIPIPRV. A LS WIPLE -3 SRRV VRN WA PRIRW. AP v-5 30 PSSR VATV
P9 ‘n)f \ 9'/& AN ‘/JL.o )Lo.».i ) u»yf ).ub u):u \Y 5o
ad (6l 2l VF oS L (LSS A jo lgleS S

6“8’ )| as S¢ |5|9f S0 Sﬂ 0% 0> 4O cadadlol ools
2 o 5 A Olezsl 5 Ol Gliul 5o S Ol et
FA Saedy o 5 il a0 FO sles ;o (el ,o g ool Sis sl
5 0adz )l L 00,5 S oS Sjgea B cd 318 el
A 03,5150 (05 O ygods (B olw] dliwgay 0, 0 solitul gy
Jj‘-\? 5 aS) oy aluw )5.\5 LSQL" d..:l.a 0y 0 > UM.:LA)—‘ U"‘ 5
jj.a o9 ).IGJM JJQLM B (o..\.wuLJ oolauwl Syge .)‘5.4 )l..\.a.A \
oy Slya b (o 0SS o sl & )5 Ve 5 0 TID) IS
20,5 SKid il 0 g odlye by S g oads bl

4 ol el ptenw (Syahidah et al., 2014) wsb o b g, low
055 Dlogrge (gheul e 4 Cod 355 o la Shy Cle
& Somd (b)) (polais) pé Sl i IS alex )8
Sy @l GladeSe Sl i (polattl cel
olo Canglin ial3dl ogdle gliE sl LoSe ol gd o o]
S5 s« Soie o len 5 aeme Lol 4 Cuns
arg L OV o) 5ee 5 alide) Wsd oo el 55 1) oale o)
Fo a4 gland dlge g lagle doyge e 3l colaiwl a5 ol 4
“so Aoyl OBOLS Brae Ko 5 plbele sl Gl Ll Sl
“4 g9l plalS 5 LS 5l eas iie SYgase | eslaiul wed
OBl e 4 (oliend Blge g lagls slp cnlin (3Kl lgre
b o3 5k Sy 5 08 Seand el (s (Jlab slac sl
Mohamad and ) ceul 428,518 az g5 0,50 ¢ o5 Jaume o olo
sl shapsyl ;o eyl Glls 5l eslasl (Abasali, 2010
3 095 laay 25 gl o o puz a5 (6 9k ail e (s0b ) Cend
FFr ok lr ey g e QLS Sl S ole Ssn
oL i b slag s 51 ailos,S oo oolinul ole ol sbcs,Lons
O 51 aS e o oolitul (9 Gl Caro o Al Slaal gl
5 ssn Ol nle g (ale (el s 28 4 Bl o0 aloxr
b Las (Choi et al., 2008) 5,5 o,Lal Ssie slas low oy
et 2950 38 Slld b (solse plgiear (o)l GlalS L oL
S a5 Wb oo €5Ld (29 n Olipl gk 5 05, saies
S & 1y 0l ez bSgn bl lp el o imes
Sgi g0 el (LS cw il ao sla Fhs iles ) Bslare 395
iz Slga (nl Sl (o bl (b9 pSTke lulid Cod oS
ooty Sy baze gl 1) ()l AgSoma oS Gl g 005
el (ol wlisss (Magsood et al., 2011) asb asls
0b Clled Jals a8 wlowle, oLl 4 1, alS sboo Las soxie
95 Eob ool S 25 jg IR Sgnte Lot S 25 (o
Jolse plp 5o Cuglie lB) g Joo odgs Cooll (Lhyen sla
Jebs a0 ladled ool o WBbie 55 5 ole g 58 lplew
~025958 oyl dasil daadsh 5 daasglSIT Jie (solge 536
S97se (63950 w7 Gl b adg il dacSteid deadgigls e
Harikrishnan et al., 2012; Citarasu, ) oib o HlS ol o
wole sb L lles .(2010; Chakraborty and Hancz, 2011
0391 (ylws y g0 00155l 5l (6 a5 50 S (Psidium guajava)

lazes 13wl o 635 0 S0l 5 S D dilate agy oS


http://jair.gonbad.ac.ir/article-1-457-fa.html
http://www.SId.ir

Downloaded from jair.gonbad.ac.ir at 8:34 +0330 on Sunday February 21st 2021

AS |

oy 1,5 5 (Psidium guajava) Iglgs 5y yo91 530G

A DS 5 5 (4o )3) add dge b @hiE @5, =) g

el oS
- ool o2y
) U
Y70 U 33
o0 PS8 58
#I s 855
5/ oo s,
Y/ Skas e bl
¥/ el byl
Y/ Lo
/0 @u K
0 Silagst &1
(Ao 33) Kt o3bo b o & 5JUT
AY/$s St osle
YANY (,L,- e
Vov¥ e BWA|
/0 S

= Weight gain «(p ) oo o555 slae laie = Feed intake
£p5) 039 ol

splatons adllle oLl o (olhs do)3) (Silesl adls aculns
255 plolezy op 4 loleS ©3 50 S 00 (098 SISl (o)
APl b g pSojlil (Failejl sy a3li plale (Sailesl
sl g laml o b aleaz slowi aslin oluly Saibesl oo,
sl 0 drnsloms 5 S pp0y ol

initial fish number — dead fish number

Survival =
initial fish number

winlesl 0,90 gl o ylale slaws = Initial fish number
Uialesl 0,90 Jgb 48 0800 oLale slaws = Dead fish number

Sl Bolad jeloay SSU jo 51 ol aw slows ip Ls)jiéo.?
b Soue IS o9 yid 50 o5 e O L (Shgam 5l g g 00l
9 03 M; t)?"’ ol Bl Cownd )| ‘SMGHY tj.a)...u )‘ oolaiwl
w) bl sladly JoIs )0 alflaz jsbay (ale 2 (93 G
dinie SLalS 93 b a5 e el S Saeay Jlwu S5
Sosliul b1y o3 sl sladly (e 93,5 Iz gy g 350
Soeha il aiBs y a0 e Feee o Gl gles o eyl
@l =V leo o9 <8l Jisl woe Jby 4 09, @le g oS
205 (50 o talejl el
ST w3t cdld 5 U5 udseslsradl (IS (etion Gl
053] Gy S5 e Sl oolial b Jslome iy jland
Ol S )yobar 285 plonil jogidy il oliws (5598 818
@iz g odd oS oS 5l g See WA L gl I g Se Y
Sz b I8 L g s S el yeglh OF ze Jsb o ()9

S50 S o Glie ol o Shee (Sokx (ow)p okt
6Lbua>Lu Lg).:fo)ld.al u.Q,} nL&bu] MLM 9 ‘5>|A.C 0 yu> )é ‘9‘;
S slaigale o 5 0 4 0 el 5 ezl s
WG o 0j9 oRlB! e 5o, Glayielly 5 o3 aralxe
Sl W 25 9 FCR) (olié Jous <o 8 «SGR) o325 08, &5
A i 13 sl Jge,8 3l eolainl b o les

BWI = Wt, — Wt; O% 09 w\ﬁ‘ -

2l 2l 039 05 = Wiz ale adsl 39 0,5 = Wiy

O s ol e -
(final weight (g) - initial weight (g)) y

0 =
PBWI (%) initial weight(g)

100

wles oy = final weight . ale aJsl ;9 = initial weight
-2l
4 Sl (G99 AL G s ehus WD) S ok A, -
Ol rSoslal sl wws o (i alig; psbas 1) lale w) Condg
Al oolaiwl 53 Jge,8 )l

Ln final weight — Ln initial weight
= x 100

SGR

day
Ln final . oale adsl o35 2l o, = Ln initial weight
oy Job = Day 5 ol Ll 055 b @, = weight
595 % 90

BeR-SURpI KV Ry PV ROV R 0-E 5 Be] TR A\ N Ry AW PR
Wil oo bazmog> 51 G o ,0 eolaiulo, g (513 lade saumsjlis

obele Bras 550 cadosly glie sl asyl 51 loabl 1y

RYRURPEIRUPUE I g Jt
__ feed intake (g)
"~ weight gain (g)


http://jair.gonbad.ac.ir/article-1-457-fa.html
http://www.SId.ir

Downloaded from jair.gonbad.ac.ir at 8:34 +0330 on Sunday February 21st 2021

OB 9 (ol e

SO (bl Lo s fpo sy &y i | A

s | ¥
oz ;0 lglsS I 09 65,54 Ol il osias Lis ¥V Jaoe
285 jsbplen aBl e 0 pp Bran g ol sloaSls p 5S (ol
adsl 039 e Sold st Dol 090 sl )3 99 oo oalive Jga
5 4z ST >/ 0) ol csmlin Gl slboles (sl aloa
Sbopz b oad 4055 lajlors )3 2l 0j9 (B 0599 k!
039 Ol (bt g pii wald Jlesd 4 S lgleS 35 (5ol
e sk oS ad ssalin IS S elSTe S VIO s o ol
ks s Al az STESA120) 05 lajles plo 5l i )l
sonlive g 5 sine Sslis IglsS o SskSTa,S Vo 5 0 lolags s
S i @l ssbar jled 93 (ul jo 2l (s (P00 0) Wi
) €59 0y GRIB wess (pgas )3 (PS)0) v wald s
a4 bgrye Oliee (nyiin 5 03,5 osalie polive @l 1 ohg
b2 yo Oliee 025565 5 19lsS S 9hSTp )5 VIO Lo 085 sla ale
OLas 0,90 ekl )3 (I3 haScwrd (ouyp 09 vl 09 S @
YIO oo 43055 sl solodon 1o sl ol Jlo sxe ialS oaias
e R A e R
0)93 Job )3 Grizmed 39 wall 095 4 bgipe (2l Jrodn yo
bl dad j0 (Sabejl e g 0ais oaslive S g2 Sule)]

.053..\.»0)6\"

2 sl g Olime (OKISIVEY) % £) Joo,d 10 ool Cawodds
a5 el 2 s i 05 oo

O3l 5 (Sagems (295 51 U5 OdeslS sieal 6 nSeslil
o Cigp Oliwe o solazwl (Siwicki and Anderson, 1993)
22)3 WY oM Ohslish (oS oe diged 4 e 5 oS nd
5 o0l Soudy il ddiges Ul slos jo el ¥ 3l g ol aslal
3,985 gy Jawgs oo Jslme (Vb Caond 5 aigp clile
OfSgp cdile BE 5l IS el el Gliee 035 (6505l
JsSE Olslsh 009381 5l b e lale s adgl wges o

S 5l ool b usSse oLl 5blis JISIT 05T b
5o Jobo 5o siogids S olKus 5 usly 8,5 Langs o s
0,8 el Al ¥ D0k (0 (698 ol S g esil TV
OSiles g mamedid Y30 11 g 0l mez 0ol sdel Gy slaoslS s
20,5 0,0 YYOV S o ool Cowda

So B s plele (5 S ages inlejl cal o s)lel sla Ul
5 olly (igen s 3l o 2855 el ol S b
3 e led 5l odel Cawods sloools (1 Kle glas dools o9 Jloy
Ca 5 ONE-Way- ANOVA 45 b Sy uilyl 5UT oype5T o,k
SPSS l331s 5 5l eolitasl b 5 (P<+/+8) (5,3 Sz lans ;o DUncan

..\.n))f GMJ);’-]-G

sy OLES ij.a J;f (r;}lgs/f;\' ) ‘Y/O‘JL;) b‘}f ‘S/J‘?Jéﬁi ‘53\’ AHQMA‘}AMQRJ};S dhbo\:ﬁ.\.f:) Q;Lhu.a"u ‘?'J_.. 4....1\.3.«—\’;]}.1.?

(Ol O ol £ J:i"-,v‘) R LM;; el ae SV

5195 S 2 392 S5l 0

e kSle SN pAsSle S0

kST 5 Y10

).5.,0

VoY E ¥R
VO/AS % Y42
YEXY £ . ¥\D
AYS - gybe
OY/A+ £ ¥AYD

VelsAE o/ov2
VO/A- £ - jYY2
YOI Y £ - \YD
Yy £ . yrsb
OAYQ ¥/ YD
JAY £ o[ VO E ). fP
VYo & ..qbC VIAA £ oy VIOY £ - /vAC
Yoo Yoo Yoo

YPIYS & oY@

IRV &
VO/49 £ - /vsR

VoY £ . jva?
Y\ £ YIVH?
SIANNE xR

IRIARE YAV
VOIAY - jvqd
YYIA o/-YC
Ad % - vse
O-IVE £Y/f0 D
SVY £ )eYD

(ol adsl Jsbo (raSilee
() adgl 035 oeSke
(5 W6 O3y ek

(#55) &35 ol
STRCUL RIS

o5r9d,
VA £ -vyR 2 has oo
Voo &

oy bodd 4055 1.5 la oaleazy ax 31 .(P<-/+0) 05 wall
Sl S slaoglis lgleS S yoe alise gahae sl sl
@bl a5l sl b 5 als 55 prm IS (etign polie

P>/ 0) 59 o So

U"’:"ﬂ)" ).lol.b'.n > ‘5‘; afj.a o9 i C?“Q“’ l) du..\.u Q‘f‘

ol ool ools lad v JSE 0 565 sl pleazy 9> ppw S
85 sl sisel zobaw o gme (ial33l 5l (Sl @l el (o)
S 4 S 9lgS S j000 b e a5 lalend o (95 oy


http://jair.gonbad.ac.ir/article-1-457-fa.html
http://www.SId.ir

Downloaded from jair.gonbad.ac.ir at 8:34 +0330 on Sunday February 21st 2021

AY |

iy 1,15 5 (Psidium guajava) lglgS Sy 091 ,3G

P sloolp 5 Lo
o

1 I 1]

Ve lglas

o5 3115-'9 < oSkl S

G155 slaxe Bluzil £ (nSilae (bl 2 ool JglgS S j09) Alisio Zobaw b oudh 43085 (Jgoxo j5u5 ldlo laploaz (95 o S (g ool imo —) S0

(p <+/&) Mb‘so )|.>‘5'..u wglay omoob‘.‘.\i Glizo Bg > b o PSR dLbo,.‘i.w Wilodds

oy Bland ST 5l cdlad oy 5l ol Censds @l

alide zolaw 5l Slooyexr b oud 4085 5.5 by aleaz (19>
ol el 3T el snt aslo olas ¥ USE o IolsS Sy 00
5 ST, 0 5 VD ol 5 WSS 1 o3 b 5l
51 1-0) s2he o e Sbli IS ] el
ot S e 3 S ST Ve b s laay 43
0,8 e pae Ulad ST el cdles Slogiae Lil3dl

(P<-1+0)
Yo
ER
v oo
& Y.
4

am 095 e S Oddeslsise] sk camsplis VoSS
d){.’>).- J.wbso |5l;sj).> o9 aliSee C?‘la"“ La ol mdx LsL&:u’.mLo
gob Sl s pre JSoeen polie I easl Cussy s
- 2lo 4z G g sme Dl (95 e IS Gedssl sigen] Zslaw
dald oz g lglsS ﬁ)f#/,a)f O g YO L ouds adns .5 lo
‘5|9f ra)f}l...f/‘a; \e )‘ oslawl S99 U"‘ L.(P>+/0) ais sonliw
Ol pgel polw zohw Jlogme Gl s (213 02 o
P<A10) w35 95y JS

Yo
Y-
Vo
ve

5

Tialslys
NCNT N

alglss Velslgs
pSslSlesS  psSlSle S

A3 e 1 aSilen bl o 0310 JafsT 51 1335 ki s b o 43385 Jpone 5365 sl saloazs 95 oy S olaealSsisenl olpne Y S5
(P <+/0) Mb‘so )‘J‘si.xo Golas o..\.;b.b"_,bu Gliso dg)p Lo pSinn by giw REH PR

Pl ol oy aslg

Ve

vee

vy |

yve-o |

8 . i
- i

T

&

olLE
oS ksl s £ :f.ﬁ_uf’

SBlymil  puSiluo (bl y Bodld IglgF 5y y091 caliko Zglaw b ouud 4355  Jgoxo you L ploazy (195 o puw 3L liund ST (o 3T cadlad (o —F S
(p<+/b) mb‘so Syl S0 wylay aMbQW Gliso dgy b ool asino S ygiw Y R Qi'a)bf sbxo


http://jair.gonbad.ac.ir/article-1-457-fa.html
http://www.SId.ir

Downloaded from jair.gonbad.ac.ir at 8:34 +0330 on Sunday February 21st 2021

O g (ol e

&) (b Al b gt 4 i | AA

OSee &S 00y o lew 3 ol 5L (S JS eSgn SRelS
eSep ool Caws 51 L iz malS (gulS o g len Judoas cul
o yutisp rbaws (ialydl (ol by (Bernet et al., 2001) azay, les!
S50 slein (@l (Gl Sumdy oy p ln ol a3l
I e Ol gy dandllas cpl o (Siwicki et al., 1994)
oy bood 4dis glo oale (o o s ialidl 5l Sl e e
Ol cnl az ST g walh Jled 4 e IS S s sl
e 0 IS5 e n polie (09 SYL ) e g 09u 90 4 Aty
gobe plo b Glogine SUBleS Sy 00 0 5okSTp S VIO
Al ogaz s )5 0eSU Jon b jee elulp bl
0929 (| b el ot ais e S eSgn 2 Il S p y0n
Sy oolas aoys Vs 0 gl pols aslllas b b Ll en
)Lx&,o wl)s\ o ‘SM,.:; 6&4?9? o> 4 |5|5§ ooy (S
ke Wl umen (El-Sayed et al., 2013) o oy JS opiiy
1O e 33 lgelS 5 U5 eign Jladie yo (AN Gl oS disges
—gge] Gl sy Oeigred el 00wy VL YL ws o
“olas gl S 500 ol slajless 0 93 e IS oS
Vo boad i slbo ool azy jo asls ol Jlo e iol38] oaiss
a8 o als Jles boawlio )0 S Sp yoe pSekSTe S
Odnalganl » 6F 2le JeSe ) Soml gobe x5S
5 0092 (erb Sl Sl bodsglsisenl il 55 oy JS
Cliblre 5 Wgd oo ddsi 3] Ol 4o oad aelas LS & jgony
S e Sl s L alse il 55 1, (loo S g alolidl o 58
b Gl e e slogise (SO plgea s e
L .(Magnadottir, 2006) wgs o a18,5 i ale  olais!
S50 Yol cuils oledl lgi oo addlas cpl bl 4 axgs
sl anals sl O e ol ilsi e 15l 51 0n YL sk
3 g b g laadgigdls 5l (AL 9IS S (el S e
Shge addlas jo 4z S il g arlica) Hha 5l Jbs olse
S JeSe 3958l a5 a5 Cunl ol (5155 909, (Ble (59, Ay
ool LA e dgslSgigen] 2 s U o A TolsS
(2l 455 g9 5l 5L el (Saw ol cpl (Gri et al., 2015)
w28l 03l 8,90 02 £95 (izmen 9 B9 Ll pd
S ol (Seidsyaee colld dsay LB jblas 3l
Sgapa 4o ‘-,’A.IGLQ> O)S.Lo.c 9 oudy axsLlls 6)9)"’ @brfb W) J.ALC
(Iger and Abraham, 1999) o ls u,iwl 5 JKI Cogie (o5
FUReY) oy JS u—‘Jj‘-‘jlfj-’B“’-l‘ Pya> o o] Cawddy C"L‘J alen
e Gl s 155 S 05 5 LSTe S Ve b y5S (olea
—a g o ald e b awslie jo 5blaws (JSIT T cudlad o
Bl ol 2l 3l Sellid s s Sl s 558
oS il oo obew owim G5 (53, 0ol bl adlas b ogunen
5 e 3 Lol Oliee Gl ca Bl Sy JeSe b i

S5t g ey | F
S ny wlioe Jloypsn ol Cumal Sl syaniinl o wds
Spdes Jols 1) (aeps Frodgux) lr anie (niie
eals slabey e 5l o (Khoshkholgh et al., 2013)
(ol oS yme Jolis SlaE gl Sog3dl 5l eolaul 1aé an e
Peterson ) wib o 2LS b 9938 § b Sigmp o Sismgy
5| eolizwl .@nd Bosworth, 2014; Lara-Flores et al., 2003
Lol «(Shalaby et al., 2006) oi, S e olgcas o9l lals
5 Slidss 5 4 4z (Dorucu et al., 2009) col suls 4ogs
oy 0 1glsS I 109 (6,510 Sl addllas (pl o wledlbl 845
2985 Pl oo sloatls (S g ob) Glaatll » lis
Syme SISl S aslllas oyl odwl Cawoay s aS ey
L a5 psbas o9 Jyons y5:5 (ploazy o l5lsS S o5 w3,
b aslin ;01918 S5 05 g9l sbojlas 10 (5 lo sxe joboay o)
YIO L ooods adss jlows ;o aly (o pYb g aidl ogupy doll les
wallas ol s b Lol om0l ssalics 1glsS 55 09y p,59kSTp 5
5,155 (Abdel hamid and Soliman, 2012) lele 5 sesdloe
Pl (213 0y 0 1glsS S 10g wo 0 Y mhaw l eolail wles S
039 ORIRl eSSl (9 Gl a9) wb) S Sgae o LS
Ol ol 5l eslinul 1 aslllas (nl 55 03,5 os (029 05, E 5 9
odds Ay oLl IS dire Sgagr o Ay (o0 V) IgleS S y04
Slowd b dslie )0 (o y0 Y) 1glsS S 050 YL glaus 5l oslasul 4
b glae mls ol clas ad, sloasls » gl s il wals
ooyl &S aab e (Yilmaz et al., 2006) o, Sea 5 jlally danillas
ssbas All, (ALS JoSo b oad 4355 (Jyene )55 (leale Wlosges
Omizeen ol lid sall 09,8 b anglae jo o, ioli8l gl s
aS Woges 3,55 w0 (Gabor et al., 2012) ., Kea 5 08
boawlio o oS sl oS booad 435 Jyore 05 olale
3 oolatl Cllae wl, rolidl asals o ol o,Slee w2l
Fw g 18 Bras dgge I LU Ylaxl alS olad sl oS
= ezes (JoOhnson and Banerji, 2007) oib oo Sy p
4335 gloles o ldé hodcg o (ials saumsilis aslllae oyl
Oy ereS 5 030 0Lt Jlas b aglie 1o 3155 5 jo5s b ot
salies II55 S 3 j050 05 5hSTo S VIO Jlass 55 e s,
g oy 0 1l S 06 (6,5 54 bl b geen 50 S
sy Gals g 138 Bras o5 s o Ll Lo
oo dstp [(Abdel- Hamid and Soliman, 2012) oo ol
b

Wlgioo a5 09d oo il A5 0 ppw (g n A (p e
(El-Dakar et al., 2004) 54 ooliswl 0uS o Slae ol lgica


http://jair.gonbad.ac.ir/article-1-457-fa.html
http://www.SId.ir

Downloaded from jair.gonbad.ac.ir at 8:34 +0330 on Sunday February 21st 2021

M|

ey 1,15 5 (Psidium guajava) lglgS Sy 091 ,3G

(Silurus glanis L.) fed diets containing different
percentages of protein. The Israeli Journal of
Aquaculture — Bamidgeh, 58(2): 137-142.

Bernet D., Schmidt H., Wahli T., Burkhardt-Holm P.
2001. Effluent from a sewage treatment works causes
changes in serum chemistry of brown trout (Salmo
trutta). Ecotoxicology and Environmental Safety,
48(2): 140-147.

Bohlouli Oskoii S., Tahmasebi Kohyani A., Parseh A,
Salati A.P., Sadeghi E. 2012. Effects of dietary
administration of Echinacea purpurea on growth
indices and biochemical and hematological indices in
rainbow trout (Oncorhynchus mykiss) fingerlings. Fish
Physiology and Biochemistry, 38: 1029-1034.

Chakraborty S.B., Hancz C. 2011. Application of
phytochemicals as immunostimulant, antipathogenic
and antistress agents in finfish culture. Reviews in
Aquaculture, 3 (3): 103-119.

Choi S.H., Park K.H., Yoon T.H., Kim J.B., Jang Y.S.,
Choe C.H. 2008. Dietary Korean mistletoe enhances
cellular non-specific immune responses and survival
of Japanese eel (Anguilla japonica). Fish & Shellfish
Immunology, 24: 67-77.

Citarasu T. 2010. Herbal biomedicines: a new opportunity
for aquaculture industry. Aquaculture International,
18(3): 403-414.

Dorucu M., Colak S.O., Ispir U., Altinterim B., Celayir
Y., 2009. The effect of black cumin seeds, Nigella
sativa, on the immune response of rainbow trout
(Oncorhynchus mykiss). Mediterranean Aquaculture
Journal, 2(1): 27-33.

Ebrahimi Meymandi S. Behrooznam, b., Zakerin E.R.
2011. Investigation of the effect of environmental
factors on rooting of guava cuttings (Psidium
guajava). Sixth National Conference on New ldeas in
Agriculture. 11 and 12 March 2011, Islamic Azad
University of Khorasgan Faculty of Agriculture. Iran.

El-Dakar A.Y., Hassanien G.D.l., Gad S.S., Sakr S.E.
2004. Use of medical and aromatic plants in fish diets:
I. Effect of dried marjoram leaves on performance of
hybrid tilapia (Oreochromis niloticusx Oreochromis
auraus), fingerlings. Journal of the Egyptian
Academic Society for Environment Development,
(B.Aquaculture), 5(5): 67-83.

El-Sayed M.R., Doaa I., El-Sayed B.M. 2013. Effect of
supplementation of broiler diets with Guava Leaves
and / or Olive Oil on growth, meat composition, blood
metabolites and immune response. Benha Veterinary
Medical Journal, 25(2): 23- 32.

Gabor E.F., Sara A., Bentea M., Creta C., Baciu A. 2012.
The effect on phytoadditive combinations on growth
and consumption indices and resistance to Aeromonas
hydrophila in common carp (Cyprinus carpio)
juveniles. Animal Science and Biotechnologies, 45(2):
48-52.

Galeotti M. 1998. Some aspects of the application of
immunostimulants and a critical review of methods for
their evaluation. Journal of Applied Ichthyology, 14:
189-199

Giri S.S., Sen S.S., Chi C., Kim H.J, Yun S., Park S.
C., Sukumaran V. 2015. Effect of guava leaves on
the growth performance and cytokine gene expression

Sy ol adllae o] b 5 wisgas ,5F 45 wd el Shgila
aops NN les 5o 3bland ISIT 5l cdled (e 0 5YL oS
ol cdls iliel (Yin et al, 2014) asb o llsS S JeSa
5 Bpas i Jyers 58  leasm Lo blaws ST
5 ol ke istel e B 5 dpe o &5 w30
0 99 9 2L lacisie ln o il clile (izres
«(Sivaram et al., 2004) siqi

Ol e addlas (pl odwl Cewsdy =l 4 4l goome o
Olyreds Wl oo lolsS S 09 5l oolitul a5 3,5 (6 S At (i
4295090 )95 4 Uhien 5 SeBoll s ke i eSe S
ab) slaatly 59) eaaliv mls Oolis 4 axgil ax 51,5 )18
Ol sl oolainl aign 590 el sy o SR oy sl el
Qb san] o i Slalllas siwejls olae JoSe

10508 9 ;S | 0

5 oS oneb wlis 5 (3,5liS psle olSils Coles b aslllas
BSSS el b pdy g sl iS5 bl B o
leollavlasl g 9,09 Sl GLulid )5 Sloxj 5l aiils oo p3¥ 095
iles S S 09,5

OB S 5 S g Sl Sy

hoseinifar@ut.ac.ir ol o olaglloe
hoseinifar@ut.ac.ir P Sy S
hkolangi@gmail.com 0 03lea SIS el
vjafaril10@yahoo.com (6 yan Al J

REFERENCES

Abbasi M., Heydari M., Rahimi M. 2012. Improving the
germination of guava seeds (Psidium guajava L.)
using acid scraping. Journal of Horticultural Sciences,
27 (4): 399-394.

Abdel-hamid A.M., Soliman A.A.A. 2012. Possibility of
using dried leaves of guava and camphor trees in
tilapia diets. Journal of Arabian Aquaculture Society,
7:91-108.

Ai Q,Mi K, Tan B.,, Xu W., Duan Q. Ma H,
Zhang L. 2006. Replacement of fish meal by meat
and bone meal in diets for large yellow croaker
Pseudosciaena crocea. Aquaculture, 260: 255-263.

Alishahi M., Pourmehdi Borujeni M., Abdi A. 2012.
Comparison of the effect of some immune stimulants
and plant extracts on growth factors and Borzm
resistance to environmental stress. Iranian Journal of
Veterinary Medicine, 8 (4): 67-59.

Anderson D.P., Jeney G. 1992. Immunostimulants added
to injected Aeromonas salmonicida bacterin enhance
the defense mechanisms and protection in rainbow
trout (Oncorhynchus mykiss). Veterinary Immunology
and Immunopathology, 34(3): 379-389.

Bekcan S., Dogankaya L., Cakirogullari G.C. 2006.
Growth and body composition of European catfish


http://jair.gonbad.ac.ir/article-1-457-fa.html
http://www.SId.ir

Downloaded from jair.gonbad.ac.ir at 8:34 +0330 on Sunday February 21st 2021

0l g o e

SO (bl Lo b fipo sy & i | 4.

of (Labeo rohita) and its susceptibility to Aeromonas
hydrophilainfection. Fish & Shellfish Immunology, 46(2):
217-224.

Goda A. 2008. Effect of dietary Ginseng herb (Ginsana®
G115) supplementation on growth, feed utilization,
and hematological indices of Nile Tilapia, Oreochromis
niloticus (L.), fingerlings. Journal of the World
Aquaculture Society, 39(2): 205-214.

Harikrishnan R., Balasundaram C., Heo M.S. 2012. Effect
of Inonotus obliquus enriched diet on hematology,
immune response, and disease protection in kelp
grouper, Epinephelus bruneus against Vibrio harveyi.
Aquaculture, 344: 48-53.

Harikrishnan R., Balasundaram C., Heo M.S. 2011.
Impact of plant products on innate and adaptive
immune system of cultured finfish and shellfish.
Aquaculture, 317: 1-15.

Johnson C., Banerji A. 2007. Influence of extract isolated
from the plant Sesuvium portulaccastrum on growth
and metabolism in freshwater teleost (Labeo rohita).
Fishery Technology, 44: 229-234.

Khoshkholgh M.R., Allaf Noirian H., Mousavi
Pourshajani M., Mohammadi Barsari M., Azizi M.
2013. The effect of different nutritional levels of olive
pomace on growth, carcass composition and sensory
evaluation of farmed rainbow trout (Oncorhynchus
mykiss). Journal of Fisheries, Iranian Journal of
Natural Resources, 66: 144-133.

Lara-Flores M., Olvera-Novoa M.A., GuzmanMendez
B.E., Lopez-Madrid W. 2003. Use of the bacteria
Streptococcus faecium and Lactobacillus acidophilus
and the yeast Saccharomyces cerevisiae as growth
promoters in Nile tilapia (Oreochromis niloticus).
Aquaculture, 216: 163-201.

Logambal S.M., Venkalalakshmi S., Michael R.D. 2000.
Immunostimulatory effect of leaf extract of Ocimum
sanctum Linn. in Oreochromis mossambicus (Peters).
Hydrobiologia, 430: 113-120.

Magsood S., Singh P., Samoon M.H., Munir K. 2011.
Review Emerging role of immunostimulants in
combating the disease outbreak in aquaculture.
International Aquaculture Research, 3: 147-163.

Mohamad S., Abasali H. 2010. Effect of plant extracts
supplemented diets on immunity and resistance to
Aeromonas hydrophila in common carp (Cyprinus
carpio). Research Journal of Animal Sciences, 4(1):
26-34.

Murti R., Shukla G.S. 1984. Mercuric chloride
intoxication in freshwater prawn: Il. Effect on
phosphatases activity. Ecotoxicology and
Environment Safety, 8:581-586.

Peterson B.C., Bosworth B.G. 2014. Assessment of a
phytogenic feed additive (Digestarom P.E.P. MGE) on
growth  performance, processing vyield, fillet
composition and survival of channel catfish. Journal of
the World Aquaculture Society, 45: 206-212.

Rastegar S., Atrash S., Tahmasebi S. 2012. Study of
nutritional characteristics of guava fruit. Abstracts of
the 21st National Congress of Food Science and
Industry, Shiraz, Iran. pp: 1-4.

Sakai M. 1999. Current research status of fish
immunostimulant. Aquaculture, 172: 63-92.

Shalaby A.M., Khattab Y.A., Abdel-Rahman A.M. 2006.
Effects of garlic (Allium  sativum) and
chloramphenicol on growth performance,
physiological parameters and survival of Nile tilapia
(Oreochromis niloticus). Journal Venomous Animals
and Toxins, 12(2): 172-201.

Shekafandeh A., Khoshkhoy M. 2007. Factors affecting in
vitro cultivation of two cultivars of mature guava trees
(Psidium guajava L.). Iranian Journal of Horticultural
Science and Technology, 8(2): 136-125.

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

Siwicki A., Anderson D. 1993. Nonspecific defence
mechanisms assay in fish Il: Potential killing activity
of neutrophils and manocytes, lysozyme activity in
serum and organs and total immunoglobulin (1g) level
in serum. pp:105-111.

Subramanian S., MacKinnon S.L., Ross N.W. 2007. A
comparative study on innate immune response of
Penaeus monodon. Fish & Shellfish Immunology, 40(1):
190-196.

Syahidah A., Saad C.R., Daud H.M., Abdelhadi Y.M.
2014. Status and potential of herbal applications in
aquaculture: A review. Iranian Journal of Fisheries
Sciences, 14 (1): 27-44.

Taheri A., Abedian Kenari A.M. Motamedzadegan A.
Habibi Rezaei M. Oji Fard A. 2013. The effect of
different concentrations of hydrolyzed sardine protein
and poultry slaughterhouse waste on the level of
intestinal bacteria and survival in rainbow trout
(Oncorhynchus  mykiss) larvae in exposure to
Aeromonas salmonididae. Journal of Comparative
Pathology, 101: 882-873.

Yilmaz E., Genc A., Cek S., Mazlum Y. Genc E.
2006. Effects of orally administered Ferula coskunii
(apiaceae) on growth, body composition and histology
of common carp (Cyprinus carpio). Journal of Animal
and Veterinary Advances, 5(12): 1236-1238.

Yin X.L., Li ZJ., Yang K., Lin H.Z., Guo Z.X. 2014.
Effect of guava leaves on growth and the non-specific
immune response of Penaeus monodon. Fish &
Shellfish Immunology, 40(1): 190-196.

o ol g olcw! ogx

lglsS' S 5 Jogs )...:L Ly (g yan “z D)QJL:QM T B o LS")'G(“J
o Gl By g0 Bpas i, o5 (Psidium guajava)
slo e g 4 ,2i Cyprinus carpio Linnaeus, 1758 Jsaxe)s.S  oloaz

AT A=A VAR ogglS oS olSiiils (60,15 ol abo

sohrabi A., hoseinifar S.H., Kolangi Miandare H., Jafari
V.A. The effects of Guava (Psidium guajava) leaves powder
on growth performance and some blood serum parameters
in common carp Cyprinus carpio Linnaeus, 1758
fingerlings. Journal of Applied Ichthyological Research,
University of Gonbad Kavous. 2020, 8(3): 83-91.


http://jair.gonbad.ac.ir/article-1-457-fa.html
http://www.SId.ir

Downloaded from jair.gonbad.ac.ir at 8:34 +0330 on Sunday February 21st 2021

N

ey 1,15 5 (Psidium guajava) lglgS Sy 091 ,3G

The effects of Guava (Psidium guajava) leaves powder on growth performance and some blood
serum parameters in common carp Cyprinus carpio Linnaeus, 1758 fingerlings

Sohrabi A™., Hoseinifar S.H2., Kolangi Miandare H3., Jafari V.A*
1 M.Sc. Student, Dept. of Fisheries, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran
2 Assistant Prof., Dept. of Fisheries, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran
3 Assistant Prof., Dept. of Fisheries, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran
4 Associate Prof., Dept. of Fisheries, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran

Type:

Original Research Paper

Paper History:

Received: 27-09-2017
Accepted:02-12- 2017

Corresponding author:

Sohrabi A. Assistant prof., Dept. of Fisheries,
Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran

Email: a.vahabsohrabi@gmail.com

Abstract

The present study aimed to evaluate the effects of dietary Guava (Psidium guajava)
leaves powder (GLP) on growth parameters, feed utilization as well as some serum
parameters of common carp (C. carpio) fingerlings. Common carp fingerlings
(18.88+0.27 g) were supplied and stocked in twelve fibreglass tanks at a density of
14 fish per tank. Fish were fed experimental diets contains 0 (control), 2.5, 5, and
10 g per kg GLP (four treatments with three replicates). At the end of the feeding
trial, growth parameters and feed utilization (final weight, SGR and FSR), as well
as some serum parameters (serum total protein, total immunoglobulin, and alkaline
phosphatase activity) were investigated. The results revealed that GPL treatments
significantly increased growth parameters, weight gain, and decrease the feed
conversion ratio. The best growth performance was observed in 2.5 g kg-1 GPL
treatment. Regardless of the inclusion level, supplementation of common carp diet
with GPL increased serum total protein. Evaluation of serum total Ig and ALP
activity revealed a remarkable increase in 2.5 g kg-1 GPL group compared to other
groups. According to these results, it can be concluded that GPL can be considered
as a beneficial feed additive for improving growth performance and immune status
of common carp fingerlings. However, determination of the optimum inclusion
levels merits further researches.

Keywords: C. carpio, Guava leaves powder, Growth performance, Serum
parameters
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