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Introduction: To optimize livestock production and health, sufficient amounts of minerals are necessary in the
diet. Zinc (Zn) is a trace element and an essential mineral in animal nutrition, and is found in many enzyme systems.
The presence of Zn is necessary to ensure the physiological activities of several hormones. In addition, zinc plays an
essential role in the metabolism of carbohydrates, proteins, lipids, and nucleic acids, and its deficiency can disrupt
several vital cellular reactions. Organic sources of Zn are more biologically active than inorganic sources, and their
high accessibility has led to the use of more organic Zn compounds for feeding animals. However, results
comparing the bioavailability of organic and inorganic sources of zinc in ruminant nutrition differ. According to the
National Research Council (2007), the recommended requirement for Zn in growing lambs is approximately 33 mg
Zn/kg DM. The amount of zinc in surface soils of Iran is usually less than 0.8 mg/kg and the plants grown in these
soils and used as animal feed are deficient in this element. However, a few studies have been conducted to identify
the best source of zinc for growing local lambs; therefore, the present study aimed to compare the effects of
supplementing 30 mg Zn/kg DM from common organic sources of zinc (zinc methionine and zinc glycine) with
inorganic sources of zinc (zinc sulfate and zinc oxide) on performance, digestibility, blood and rumen parameters in
crossbred Zel fattening male lambs.

Materials and Methods: This study was conducted at the research station of the Department of Animal
Sciences, Sari University of Agricultural Sciences and Natural Resources, Iran. Twenty-five male lambs aged 3-4
months and with average body weight (25.5 £+ 1.4 kg) were assigned to five treatments with five repetitions, as a
completely randomized design for 70 days, including 2 weeks of adaptation to basal diet and 8 weeks of data
collection. The experimental treatments were as follows: 1) basal diet without zinc supplement (containing 19.39
mg Zn/kg DM) as the control group, 2) basal diet + 30 mg Zn/kg DM as zinc methionine, 3) basal diet + 30 mg
Zn/kg DM as zinc glycine, 4) basal diet + 30 mg Zn/kg DM as zinc oxide, and 5) basal diet + 30 mg Zn/kg DM as
zinc sulfate. Dry matter intake, daily weight gain, and feed conversion ratio were determined. The acid-insoluble
ash (AlA) internal indicator method was used to determine the apparent digestibility of feed nutrients. Blood
samples were collected on the 70th day prior to the morning meal. To determine rumen parameters, rumen fluid
was collected 3h after morning feed consumption. The chemical compositions of the experimental samples,
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including (dry matter, organic matter, crude protein, ether extract, NDF, and ADF) were measured according to
standard methods.

Results and Discussion: The results showed that total weight gain, daily weight gain, and feed conversion ratio
were significantly improved in lambs received organic zinc supplements (zinc methionine and zinc glycine)
compared to the control group (P<0.05). The apparent digestibility of organic matter in the diets supplemented with
zinc methionine and zinc glycine was significantly higher than that of the other treatments (P<0.05). The
digestibility of NDF and ADF in lambs receiving zinc methionine, zinc glycine and zinc oxide was improved
compared to the treatment containing zinc sulfate and the control group (P<0.05). Serum glucose and zinc
concentrations were significantly higher in all lambs receiving zinc supplements than the control group (P<0.05),
but there was no significant difference in serum albumin, cholesterol, urea nitrogen, copper and iron concentrations
between experimental treatments. Feeding zinc supplements had no effect on pH, ammonia nitrogen and the
concentration of volatile fatty acids in the rumen fluid.

Conclusion: The results of this study show that the addition of 30 mg Zn/kg DM from organic zinc supplements
(zinc glycine and zinc methionine) and inorganic zinc supplements (zinc sulfate and zinc oxide) meets the needs of
growing lambs fed a basal diet containing 19.39 mg Zn/kg DM. The use of zinc supplements in the diet of fattening
lambs improved growth performance, serum zinc and glucose concentrations, and crude fiber digestibility. There
were no differences among the treatments supplemented with organic sources of zinc.

Key words: Digestibility, Growth performance, Lamb, Volatile fatty acid, Zinc supplementation



Ol (015 pole sleid gy 4 i

Homepage: http://ijasr.um.ac.ir

»..Cz"b;u’,cz»

VDTV o AP Sler o) o)l )9l

0 SeSd 5 G shamial § ean Sl ke 5 555 JoSa il b S

Solon sla

TS Loy dee S g lisu Olasly FUs pdl Al
VB ISl s b

LXVCCS

b5 02 ol VO 3 1 onlital b (iislojl o5 aisasl 315 (69 sloys )3 59y (S0 9 I (sl JoSo ilie wlio S| oy jolitod;

=V i Jals Ll 0 ploxl oy Ve ooty slesd gy b 8L SlS 25 S B 3 (p,SokS YOID £ V) s (g lie g ole T-F
Seid o3lo p)SkS 53 59y pi5 shee Vo F Al 0px Y (S 03le p)S9kS 13 69y £S5 (e VUTA (s9l>) (55 JoSo g b (B0 o)
PSS 0 oy p St Vo l op =Y (M (g9, JSBay Sid ool p)S9LS 55 (595 )5 e Yo + il oy Y (pgte (g9 S
Wlig) (Brae Sis odle Glise 9 g9y Cllgw JSSay Std 03le p50LS )3 59y p )T oo To + Al 02 0 (g9 ST Sy St 03l
e ol sl 5> Joloeels iS5 (5031l (o) 5l s ol i Cubll sl sl 235 S Sh JaS iy 5 alisy (s SIS
- JoSe gl (slolai 53 2ME a5 G pd g Wlig) (g Sl 4 3 (LS gl 08 plosl Glejl Ve g, 50 eSS o 3815 (S 005>
et Sl g (M (g9 L 0ad oo slolos 5 ST oslo (gpalls mm ol 23l 350 ()13 im0 sy Al 0,8 4 Ced 59y JI sl
Lalass ol 4 Consd (59 ST 5 (59 T (sl JoSo oS Bl ) slooyy ) (sl 0dizsd 3 Jolorali BN g 55 0k )3 Jgloeols L
8l 3l ()l gime pobods 2ad 09,5 ) S 59y JoSo 01 B pan glaoy (olod )3 o 59y 9 SIS CalE gy il 6y dxe Hobas
o3l p )5S 3 69y prS (e VUTR (g5la) b oy 0 St ole pS0lS" 13 (59) p )5 e Vo (39381 285 ot Gl on « ISyl

9&1@@93)&’)’] obmlwa)b d)‘?)f. dl.bbﬁ .x.\;';) .))Slas).:d),«.e(vy‘l.: “«59) u—'-\m @LAL:M[&A)J d,)J&Uﬂ é-gt-o}l (M

b g p e S5 Clale (ol o 59y (Sane

«59) JQSA ‘M LM.LIB ‘Aaf}) J)ﬂo& 0y ‘)])é e J.».u)l :d.\als dlbb')‘"

g8 5 Joho el (5 Ol cJobo salis )lul dagygey9n
(Alimohamady et sl oo (c9) paic 4 dtwly ¢ SlaST 5]
Ol 586 yate opl al, 2019; Soufi et al., 2022)
mplgdlie Yoo g (o) yoS1 Verr Jl i 3 ol <S5
Splio clo STy Cllao sl jelaiod; 45 Casl oad wlis
Gl 4SS Il g2y 5 0aS gl jls 3)9e (5)9pS pais
mdoilio ) (g9, (lanni et al., 2019; Suttle, 2010)
Jloel g clo 3 %05 gw il 5 s oy dacl)img: S
Sl o 3 g9y 39S plpls )b id SalSy sladwl
Lol 08lee g Joo adgi sy j0 MBS & jorie WileS o

LY RV

5l oolatwl ¢ ol Sladgi g pld CoMw Doy slrely I (S

Mousaie, ) cul Sixe dlgo dile (Salie sdimddemy Jolos
S 0351 oS polis (ke ) (S (ZN) 555 peis (2019
9 eyl cdld wile s ol 5l o)l dinge 3 Sos

OBy ¢l pgle 09,5 Al (wlid) sopmatils 5 jlutily e =Y )

0l il )b (b @lio g (65,9L3S psle

lrlesibo 22ly 595 plo oSG (o 095 jbaliwl Y

(Email: ychashnidel2002@yaho0.com : Jstue sdius s —%)
http://doi.org/10.22067/ijasr.2024.82355.1140


http://ijasr.um.ac.ir/
mailto:ychashnidel2002@yahoo.com
http://doi.org/10.22067/ijasr.2024.82355.1140

VPe¥ 5les ) oslods I8 Al ol ols pole by 49 ot VA

W g, 9 g0

Wb Jlw ely o (ol ok @l g (65)5liS pole oD
o b Jj ai5eal 5 5 0y ol YO 2l ) pglaie cpy 0 plos]
oy (p,55LS YOO £ V/F) s (5s 36ke g 0l Hlan I aw
l_g Lmo)g A5 ealatwl (quo)] J9) I 9 ‘S)J.bu.)l.c J9) “r.) J9) &
o ] sty ol adgl ()9 00 g (ol 0)9 g9,
Lo 3 (o iy Jolid slogi o) Jlosd iy 42 (ol psboay
dmeSe gl oy =) 1ol bl NS (g (9313
Olsmsar (s ole p)S5kS )3 (59, £S5 ke VUT (5l>) )
P ;|)|4_: $9) P)_?u_lm Y. 09)'1_94{ Jals 0y =Y Lald 09)5
4 2ald oy =V {ysale (59) JSubay Shgd Sutd osle Sl
Shgs Seid o3l p)S9 kS o <lilan g9y p)S e T 09Mle
@ 9 P ke T ogdleds dald o p> =Y SIS (g5, JSBay
oy =0 g 59y S| S Sy s o3le p)SolS o cljl
Sis odle p)S5 LS 4 aslilay 69y £35S Juo Yo 0gMedy sali
cbale (5 ySojlul Caa ronen g Sl 55) JSba STy
el FX210 Ju) oosl Gds o jl aly o JS )0 49,
o=l 0 lapm slaoys o ab edlawl (ope Rayleigh sy
ol 3)50 STyss pMBl 5 05 wais SRNS bl i b g,
4 opluS g abdsle (cols (TMR) bglse MolS 0,3 &gty

ol 0dds 00y (isled V Jado 0 (213 0y

Ty o ySlac (g ya80 jlall

39S Slam oy b G Sl asiide jluie 4l
55 5% 5 (=8 59 0 Lol (gloidl jlake I i dop3 V) 4
Orore (B8 158 oy sl )3 pac W g o cula o
Ho cniss I8 59y Shss oasile BL jlade ((23ST)e5 I [
J S Shgs Bpae luie bl yuS 15 ) Sy ggane
oatuie el )3 (3 550 bl sty oy sm ) ialel slaoy
gy celw VW LY Jloel L) Slyed Gpuae 1 LS o
i) Jlaoms JgSls dhwgas oSy idn 53 o (S1)e S pas
clnoys3 13 e b s 15 plox] (] il SVT000
Sl 4 (Bpae Sl ke (:Silie s 31 ol i
A Al Hlasd o glao 0855 y5e il 58l
1S 9a S A Al culill (5 yaSo lul

9 3l S sise g (6l man bl s

Ol sy 5 Sl O igie 4 Cowlus i3l
A8y Jb 5> Sllge 53 gt (a5 (piomen 5 G 5 (g)lon
E A by zobaw «55) d9eaS Jiday (Mir et al., 2020) 595
Pl Sk g mre OB & Wb il A4Sy Ll
4>,51 (Nishito and Kambe, 2019) ues oo ojlis b o Gl
9 P35 TV L a3y Jb 53 sladllogs g baoyy sl ) 5l
Bod o dmog JolS oy S Sid b pS5LS o
O @8 Jl cules sl (L2l (9 4 Pl GBS lozts
I 2 NRC, 2007) )05 jls @y 255 cslooyg> Jsbo 53
0o 35S shb lpl S A cwl ey L b yiag
Olsieds 903, 15y S pl 5 oS SalS 5 Lius (g9 (Sdwo
00> ) (59 JoSo 3l eolawl p4y3) 45" (Rezazadeh et al., 2012)
5 4 ol S amde ol |y ol 3ble | (gl slaphs
sobdr 5 039 ol QS ()l olKiws > 55y ol
Lld (isleied 9 (b sbodySlos Lais (gl b (238 0
Jolos 0 (Jaxe dlge enl)d Cauy (Swain et al., 2016) )3
5 e dlse (lond IS5 g Jlde (ST SlS 5 ale (gl
Celietal, ) 5 Kiw Sixo dlgo plo b asgSl ol
15 5] sy e e s a5y oo s (1L (2019
oS od g ol (Yl oot Sl g 009 5 b (Soilse
Zhao ) 595 edlitwl lles 435 (glp yida (g9, JI bS5 )
ool g ST Bl Game Nge Cuxdy ¢ Jte Mg g oDl
; Carmichael-Wyatt et Angeles-Hernandez et al., 2021)
oS leis j> (Abdelnour et al.,, 2021) ke ;5 Lol
Joia )l U:BLQ.,.A CJL) AW ;J .))|9A ){DﬁMﬁ ) 04 u»)l)f
Colls ) 3,Slas sl asls 1 go) paie lise mlie (3,8
5 pole plo b ol Jlite J31 g 95 g9y clals (gdie dlge man
Sloy > (slaesSs sladouwlyd picren 4 L;"MSI‘;JT Cuxdg
; NooriyanSoroor et al., 2019) coul osel Cuwdds 092 (5)lg,
Dehghan et al., 2018; Mallaki et al., 2015; Aliarabi et
Ot blid ogas 3 oS Slllhs Jb ol b (al, 2015
ol ) Syg0 i sl A5 oy slooy sl 9y aito
Yo slhe (3ged oS fl duglie Bun b yobs gidod cplpls
o)) yaie ol Jshe S wlio 5l pSelS 0 59y 25 e
ST g 59y Sllgw) (Game @lio b (S 9y 5 igste
P (Sl g S sldomiwl b qean Coblb o Slas ()

sy plol &y 5 4l S5 (6lg 5 5 (sle



VA g st gbazsaul edd callE o ,Sles p gy JuSco cilisie gl pudli o) Ken 5 Jo il

Py WVIF) modw Slygs j¥a 0 +/V Jolowe aluwgay . 00l 41,8
7 S oy ate OT L gl 290 5 )l 9 S92 Al
5 005 juladl g o 03laiw] Mo > 93 Sy Sl (slady &S (s
Sogal Oiorts Ol 00 (yglaen Jslme mlyi ) m
A5 drles (AOAC, 2002) AOAC s, 5l oolizsl | laiges
«Sitwl) 4eSd ple 8 o pr laswl oS5 g Sejll
9 Syl (hgyan (S llggial 9 Sy Sy «Sigman
oKy jl edlauwl L (Ottenstein and Bartley, 1971) b,L

15 plool () cél GC-2014-Shimadzu) 3| Ssiles S5

fsolel g

o ) Slog 5oy ol YD ol 5l osliz | ialejl !
auglio 3,5 pbul alar MolS )b S B s (LSS i g
Jiais] o Ly S5l (laiels s (yg051 51 oolitol b o puSlse
= 9 SAS 9.1 o)Ll l58le 5 5l kil b g plol +/+0 (sl
15 Jelodiod jo pj Jde ol
Yij=p+ Ti+ gj (Y) a3lxo
| jless 4 baye plalejl sl 3185 5 pl i loss 31 Ti e50kee
ol pl S5 )3 5l

Ty o Slac

Joi 5> alizie glajlod )3 aoyy 45 3)Ses 4 bgy o gl
slajlos don 3 IS 59 isli8l dame mf ) e ol osis &) Y
2AiS Ly slrog)S )3 JS (1jg LRl i 59y b o oSt
Sl ne 259y Wb 09,5 &) Connd e 59y 9 gt 59,
93 o=l 53 wil3gy 59 il (o)l dis p3 a8 (P=+/- YY) il
Bl lalj8l )ldsime ol Ll 09,y Cumd jlas
Seis o3lo Hlade )3 b ixe ol pas dg3g b L(P=1/4Y A)
looy > lie s copd (oilojl lo)lod (3 ) (B pas
e o S (595 9 Ogie S5y S JeSe 0SB s
(P=o/+¥Y ) Bl doupy (500 dizo ysbods Sl 09,5

(NRC, 2007) &liios Lo yazsl Jshis duosi ool
222 S YAL YA G a3y Jb ) sbooy o) () 5lade
oy 59y cle s iyl 3 Casl STygs Kt oole p,SolS
D92 0y St 03lo p)S9lS )3 (g9) p)5 shee VUTA iy

Van ) b olaiwl (AIA) sl )5 Jolxol guss 3l Sl
soslodl g go8 3l 5 Saiges ((Keulen and Young, 1977
SLb 5o @ 2 les yo (el clapls 4 bgsjo S1ss
03Le e gt )3 Jolorals 1S (el jgLatody ialol
logts) ool s pls (a2 3PS oaion J oole Sts
=S oded ) Jelowels BLI g (AOAC, 2002) AOAC
=09 syt ((ADF) (sl ottysd 13 Jolorals SUI 5 ('NDF)
5l o 0 plol (Van Soest et al., 1991) 1) Ken ¢ Cawgu
CoMB cgshio 5 Sy Sladises dpl 3 gy 1S e
5 adolee jl oola il U o pd s (0350 dlgo (g palls puin
15 dwle
(V) bslso

AlAfeed N fecal N

D=100— {100 = ,
{ ( ATA fecal N feed

295 ladainl b s e il
Gpae jl B Gialel Vo 5o 50 otalof] slooys | spS 00
A plodl STygd CBpns jl Casgyme el VWY Jlasl b STyes
ol Jd 6l e g Sy o3zl b (655 9%
J9_.o| CL‘_:LC) L 9 .b.))f fal.‘>r.’| C|)9 ﬁ).(bl.‘w )l oo c_ﬂ)9> (XS
O slaabges i Jlo )l oiislejl 4 Cas pusdy yisls 455 5y
390 Yoo e ) 0l out il 4880 VO Gdedy 0l d)j]éoq
Lg)_tfo)’b._ﬂ OL‘} (W) LmA_,y» ,\_:))f I LmOT Py 9 (4.9.:.9)
by 055 oy Slogsl 35555 3 elS mopdl S5I8 il
S Alwgay g (15550l Alcyon 300 Jse) yiegidg Sl olSius
yolic clale .55 6 pSojlil fygojl oyl oSy olaid] sla
JA.A) u_.oﬂ ol oK la_.wy £y O_m] 9 U0 (S9) (Sme
S =Sojlas! (Wl Varian  slesS” cale SpectrAA220 FS

: (ldsasill (sladaiol § (5 S0 3udl
Gyano jl o celin 4w 48 golo o inlojl (3T atan )
rslaas M5 my g o Bgus 5] 3litl b oalSonnr S35
a2k b ple 05 Blo jlun @S mlo PH (5,Sojlul a5
AYY Jie) it pto PH oS3 (S | alolidly Y lgs
a8 glo ()5 Blo gy oalejl ol 53 4 plol (gt
IS o oluwd )3 e diged y 5 3 oo &ty Glieets

1- Neutral Detergent Fiber
2- Acid Detergent Fiber



1F+Y 5la ) oyl A8 als ol pl (o0l pole slesbdg sy a4 s Yo

(o.b.ﬁ Qlﬁ _\>|9 l.: 0> S ool 105D o> ).3) L;J.QLO)T 0> UJLM.L uL.S)J 9 uﬂ)? b‘yn - Jg.\é
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Feed conversion ratio

(P<e740) 3l o s gime M3 (s ol o 03l Lis coglite (piY Cgys b cndy po p3 a5 ola ko
89y Slilgus g5l (B o 5 (595 30T (55l (¥ Jlosd pmadS (595 (3l (7 Jlosd et 835 59l (Y Jlos (i) 88 2l (V o
oSSlee 3kl gllas SEM ¥
1 The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05).
2 Treatment 1) control, treatment 2) zinc methionine, treatment 3) zinc glycine, treatment 4) zinc oxide and treatment 5) zinc sulfate.
3 SEM: Standard error of the mean.
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Table 3- Effects of zinc supplements on the digestibility of feed nutrients in different treatments?
Tlefl (sla e s . s
(0)3) o Experimental treatments? & w.&i Tl)il
Parameter (%) Vb Y s ¥ s ¥ les D s SEK;?. ;) :Tu.a
Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 value
Sid ools
> 70.54 71.17 71.47 70.64 70.35 0.319 0.7822
Dry matter
T oslo
ol 72.85° 75.10% 75.22° 73.68% 72.22° 0247  0.0406
Organic matter
5l o,las
S 53.24 55.88 55.63 55.09 53.37 0.920 0.8213
Ether extract
B s
Fromex 68.01 69.64 69.19 69.11 68.65 0.219 0.3101
Crude protein
5 oy 9 RN
(et ekizgd 2 Jgel S 50.13" 53.02% 52.99% 52.20% 51.14° 0136  0.0041
Neutral detergent fiber
| 04 gl (AR IN]]
oyl 2 Jsb g 93 43.52° 43.29° 42,842 41.19° 0127 0.0050

Acid detergent fiber

(P<10) 12l o o sxe BT gl ol 0 02l LS oglie Y By b ciudy o y3 oS GloSle
(59) Slilgw ol (B )l 5 59y wST o9l (F5less a5 (595 59l (V sles coigeite 59y o> (7 sloss 59y 486) dalis (V los ™
0SShe 5 lasliol (gl SEM ¥

1 The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05).

2 Treatment 1) control, treatment 2) zinc methionine, treatment 3) zinc glycine, treatment 4) zinc oxide and treatment 5) zinc sulfate.

3 SEM: Standard error of the mean.
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Table 4- Effects of zinc supplements on metabolites and mineral profiles of blood serum in different treatments?

A N -
bl oyl sl s el
o Experimental treatments? L s
Parameter Ve Vol ¥l ¥oles 8 slos ;?W ;s : DTM
Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 value
- / < . g
(5 (dlp S o) 9IS 57500 62,502 64.002 61.502 62.002 0.435 0.0357
Glucose (mg/dl)
(5 2.5) Onse] 3.60 3.90 3.95 3.90 3.85 0.073 0.6174
Albumin (g/dl)
() oudlp 3 ) JynlS 55.50 56.50 54.00 55.00 56.00 0678 0.8009
Cholesterol (mg/dl)
(= e Sisds) 019 47.00 47550 46.00 45.00 4550 0.761 0.8212
Urea (mg/dl)
. / e
V3 oolefsstie) s, 117.0° 137.0% 136.0% 132.0% 133.0% 0.748 0.0020
Zn (micg/dl)
(5 ol 5550) e 1115 116.0 112.0 114.0 1145 0583 0.2307
Cu (micg/dl)
(= e 55,500 ool 1725 169.0 168.5 172.0 170.0 0.547 0.2160
Fe (micg/dl)

(P<10) 12l o o gxe BMB] (gl ol 0k 03l Lis oglie Y By b ciudy b y3 oS Sla Sl
9> Mg g5l (B 5losd 5 595 ST 5> (F slosd a8 55 5> (Vo ccoizsio 83 3> (T slosd (595 4818) amlis (V Lo
Sbe 3ylulil glas :SEM ¥
1 The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05).

2 Treatment 1) control, treatment 2) zinc methionine, treatment 3) zinc glycine, treatment 4) zinc oxide and treatment 5) zinc sulfate.
3 SEM: Standard error of the mean.
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Table 5- Effects of zinc supplements on VFA, pH and ammonia nitrogen in different treatments®

Y - 1 -
- bl sloyles ; ol glos el
Clvo Experimental treatments Sl s
Parameter Ve Vol ¥l ¥oles 8 slos ;;W ;s : DTM
Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 vajue
o] 2] 52.95 4857 49,53 46.95 48.04 0.869 0.3576
Acetic acid (ppm)
Sgman e 88.81 92.50 95.70 97.35 93.36 7.300 0.9959
Propionic acid (ppm)
Sy 313.93 284.55 316.39 275.70 31351 16.30 0.8813
Butyric acid (ppm)
|

&h ! 99.93 98.48 95.70 106.35 95.23 2.809 0.7346

Valeric (ppm)
&e.)”s?}e.' Al 34.99 41.90 38.01 35.81 46.19 3.404 0.8194

Isovaleric (ppm)

©r gl J9 590.62 565.99 595.32 562.17 596.33 25.66 0.9837

T-VFA (ppm)
“"‘"E‘“' 6.23 6.52 6.46 6.32 6.45 0.076 0.7414

p

o ligel 0l 13.09 12.82 12.96 1281 12.88 0076 07631

NH3-N (mg/dl)

(P<10) 12l o o gxe BB gl ol 0k 0315 Lis oglie Y By b ciudy o y3 oS ola Sl
«59) Slilgw ol (B )l 5 59y wST 59l (Fjlos a5 (595 59l (sl coigeie 59y o> (V sloss 59y 486) dalis (V los ™
ke 3l glas :SEM ¥
1 The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05).
2 Treatment 1) control, treatment 2) zinc methionine, treatment 3) zinc glycine, treatment 4) zinc oxide and treatment 5) zinc sulfate.
3 SEM: Standard error of the mean.
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