(o sivoo),
cools Sal P07 AR Gl NF Yl 1) ) VY sl [ el pole cola sty oyl iy pele Al

| Animal Science /" rcl .
S Research | DOI: 10.22034/AS.2021.43684.1598

220388 3 eaddi faa L oS wl 93 slags Sb b ol (55 9TJas (53,8 938 oLiS il
5 e oS SuaS slaas T g 595 Sladaiudl B 5aadd g auda Culild W Slas

" sAaldis Ld juans g gusaas aadly " (sulsTaans o ol

Ve A b IARCARVARERSUTERIgtE

Oal Slsal Ol s b e 5 (5355LES o ke olK20ls ¢ pliE o 5 als ple saStils sl
Ol Slaal Ol g2 b wlin 5 (55,5L5S pshe oSl )] ol S s pal il

5853 5Ll o Slidos S a pta s skl

Email: mohammadabadi@asnrukh.ac.ir :45\s J s

ouisa

e b oSl o) e 4 gome S 3blie o usa se Gus S S Alisun 5 S 5l solii) : Sladlas dise
LS L 53 3 B i 2 3Sala 58 s Bua b GialedT (ol 1808 0l wies ges 03l 55 oo wihen S 0 ua
Otbe T cnl HaiylS Gligy ad aladl oo 8 S s a9 SBB i w5 (slag L b sas (55 Tdae Lo sy,S 9S
inlo3T slaslass s saliioul 3ubal oolS 5l Gl a8 GLS YO£Y 155 Silia b g 55 65 Gl V1 o
S b 53 suid (55 5Tdae Gu g2 IS 918 0im 53 VY/0 (ssla b na (Y (LusulS S S81) aals s pan (V23] W g0 &5 ke
SUE a0 il 53 A8 (538 Law g3 sud (55Tt Lo slS 5 wis 53 VY/0 (sla s ua (Y (BAG) HLG susSuid 3 A6
a5 By SIyea Giale3T Ll 59 (WB) (55 5Tdae &5 s 52,8 538 s 53 \Y/0 (55l 8 55a (£ 5 (BAS)
B ey (Son slaaiil 8 5 Ta5 5550 curen el (55ned3 sladaiil 8 (slie Wl ge piaa cullE WS, 5A
s 5 Shysa Cisamo ol e (P<+/+0) il (aalS 1 ule)T slaslas LG mad seme S s oo rgalid
Slass 5 T eule muinn cubls ol3ae G Bt (P /- 0) @bl Gl Liule3T slaslas A0 cal (5ol as 53k o
(sl 5 (08 sy 5 5o Jolasl Sl asa cublE lhae (5368 (P</0) wik saaliie AB (s SL L sut (55T dae
Al saaline WB 5 J5iS slajlass 5o sy 4 pH Oloae (5368 5 Csioios (P</-0) ad saaline WB jlass 5o
cil (halS piule)T slaslas 586 cad (golsdae ssb 4 1o curen 5 (Shigel 03 55a0 clile (P<-/-0)
oSk inan (P</+0) @il Ll BAB 5 BAG (slaslas L36 cad (g luine sk © licd clilz (P<+/+0)
O sleosl O3s 5 S alile LauledT slaslas 536 @l (P<+/+0) ud saalie WB jlas o ol Gl
(P<+/+0) wi saalie JHES Hlad Lo 5BLd KT Glose (p3aS (P<e/-0) @il (BAIS ()l dae Hob
o30S @ s B S a3 sl Sh b Gus S S (555108 cie Sl 4 da 55 b i aalgh (6 yaSaaaty
Olsis wld Laals e 5 (e 586 aue G aa 8 L ok 5l g sad oSeslal sla, 5586 51 (A s 5 L (s
il (55050 L5 8 n 53 L s IS S suliial (515 Glie (5,ISa1, B GBS 51y 8LS Cpl (5551 ae @3S

8 ks 5 S S sl 5 A slataionl b il S w3a3 (slacs KL (sl BI85l



V¥ Lo /Y 0pleds YV als / cald pole (cla yimgsy &y i

P PP XV N EVESIAY 4 1

LA‘L%;&JJJQEAJJ&@LQ}Q@M‘L}‘AISJJAM
(VN oK 5 1h5a8) Ssd €I85 b solie 5o
05 SRy 5usS sl Ju 31 iBAe Lok
5 Jeol) UK gl L o) saliiad (Y- LISL)
3 18S) (pusSee slagassdl 5 (VAT llSes
oo Ll Liie o3l Gaals @l (Y+V ol,\Kan
sla 05380 31 sl 85yl leiE S 15 sl
e dose Sk G Gl GRalS Hslie 4 o5 S
B (Y’Y') Q‘J‘SA.& K] LSJL:J‘JAM .C_Lu-l‘ 4:::9; J‘\):Q
Sos 5330 9l pi bl usag (B ule)]
03 15 OB GhalS Gines 5 GusSES Al
GOS8 (AL et a3 (slag iSL ) suliil 4aid

W0 S
oobilogisl G688 50 5L Galsl sl SBE cullad
o gl S (65 Sl Hleads Hlslan o guiilina g,
Q‘J&&J&:)Q@Lﬂmux bJJSJJA.AA U"[:’J‘
334 g0 83l g2 BB Y gare 3¥ 5008 Jaeul BB (Y- - -
B I R R e N L RE SR PR ERAL P
il ol (YNY ohlKas 5 48 (golan) uK e
C:stu.a ‘C)‘.‘u::‘ K] ‘A‘J Sl‘)}.a B ‘}_.er.;&) LSLAJ):l_)lS
W s wl SIE ads Gl plesd 5 ool
JJ&‘J‘.(Y"O Q‘)&MJ‘J:“:}P)JJ‘J LA‘A‘J LS‘JJ.A
Obsl s sud usd us S S Ll L sl
3 S sosldee Lslie 4 Guledl ool (lwysa
When € a3 50 506 8L L e sy, K6 A ls s

i alasl (o se

Lagdisy 9 9l

il dale g 5L ouiis wal o5 slags yisbs axs
Glaa 59) (A0 0aiiS 43a3 (slag iSL 5l 3adad Gl Ho
ad soliiel 058 et 3 sk gilulas (A8 5 A6

Gk (Y VY Dspint) wia s SUB T a5 4 puls oS

douda
s Me S cl olas yua S als LIS Lo bl G
sobail Bla 5l gslys (g35 ol ga onslin a5 s
5 LS lie 51 sulitoal 131 SBL Gy 4 G580 ab
sladeally 5 Sl 45 58 sostor ¥ o 213
WS aal g Sy Baa Lo i g ass
vasad 1) Gl gome S Gllie Hu aS plie 51 (S
G S 5108 e wuse (Gt 5 OBl slaplic
(Conocarpus  erectus) o siS,/ o g S5S el
OoSes 5 (S pa V-V GllSen 5 oaly) wdls oo
Sble Lo mly () ol Lum K< (V-Y-
Sose Y sane € ol (gomme S dasd 5 (sonme S
ol Ssdise sas sie £ B Vo pliiyl b (shata
Solie mle 4y alily oo 4ulisuaS 655 4 Blate 4938 50
Lol s o Saa SB aSaa 52 S lsa b o800
oSt slasla 50 5 1ea (Susll s 2885 s
Ol Lo gunds 5 5938 o 23K dag Lo ol @l
(VoY gubTaans) el su S lawy Giulp8l Gl ea
b s pld 0l 5 Oloae (Y21 6) GlKaa 5 S5 S
03 A S YENV 5 AN QS 4 ) puaslSeS S
GBS 20 (ines 0 S (5,18 A sole 2 SIS
LIl (085 55 Gloee Ralas 59 (Y74 OlKea
0930858 s anesl 5 (B sl sl 5o Jslaels
sobe A SLS 5u a SYVY 5 EVY AVE Qs o )
L Shsd Glsie & Wl o S as S (5,8 Saa
D108 soldii) by e alo IS Hu wlie (sdhe ulse

5
L ouSHS WH e 58 &S gaslse O (S s Gl b
S5 S LB e sse Wb als S olsie
23l e (Lopl) s SlS5s Jad 5 b ol
Olsse (YAN) OlKean 5 Crual Y-V ublaass)
GBS e a YIEA ) Gus K eSS s oS 3
Gsle 5o lasils a3us 4 SML3AT ais slge S sas 50 S

|)u|x;4§1¢gm|3364u4%3;)430l3;J4@)4



WY g S5 Sl B e55 g s bl o Slos (55 5l 0ad iz S oS Mg (slas L b odd (59l Jas w2)lS S ol b

b slajlas g o pua il s
035 oSl b esles Gialy (e 5 e el V1 alaas
ook 4 s olaTilele Hlea e (SSlie 5 a S LS YEYO
slaella Ho 5 Bad ol o5 S Hln € Bulas
Sles oland Sad Fies e V/oxV/Y olal b gulLil
3es S Ll 4 ulal cnpe 4 piubesl Hlas
YolS ol ol o Gtle3T ot sols polaial Las s
8,59 Jsb -k al IS Hlea g olas Hla b (Polas
wl&la) gamioale 555 Vs Jobd Guu 1 O]
9 Shsa el o g (Ll iy,
Job 5 s s oialesT (sl sy 0 55500 5 (L, saal
9 2o LSl dale Las s (ool (s ndpmnle o550
Gadyoale 0,550 Job 5o (rinas . Sad CuaSly Jals
5 oL wam 58 0 o 4 S 4 ednle T 8
A sl gle Winjyu 0
woss o gyla wly s S o) GilesT ol Lo
el Johaas el 5y oS e wimju 00 58 ulS
S5 5 1al as 6d w3 (Y -V NRC) olidad Lo
€ ool sud GBI Jgaa s pdole)] sy oland
Al o8 e wess o0 Sl QeSS
T B3 o 4 edaledT slales
(Y- 050855 Gy e £ (C) wals sles ()
s S5S @sla o ¢ (BABY Lles
(BA8) ¥ ,las3 (¥ A6 iU L sui (5,51 Jac
Lossd gosldae puslSsS sola oma
ol oo (WB) ¥ las (¢ A8 (,iSL
S sma Gosldes Oun eSS
AT UK g b slie el o s 4 suliial
doys 0 ssaa guibe SL LgEal ua )
oL so (el YE Jsb Lo sad &1, S, ea
SLEAS o (Ve g c A alelas H9) Sy e
8053 Josb o Las s Grinan .8 S )55 Las

o e 53 AV LIS AB Glaa (I 5 (el i
oS Ly (gm0 A% 0L23 A8 wilaa 5 ST sitc/
ol o9 WL e T llad 4 4a 5 L oS bls Lipe sl
S8 suliial ) 50 s S 5K (5 gl dae o Gtale]
Salle Yo 5o b Gl sa 5 ol S s S
cieln Y8 oae 0 g ok a8l &)y s 5 95 oS Jains
aa yo ol 4SOl ol S Bl 4 YV gles Lo
Sl i i bns Sl G 4 She i€ s HAT
a0 TV 5L S 5o cels Y6 ot 40 5w S il
S s els gosldae cga 5 ol ol L1588 bl
it soliiea! (o solS 5

Sogldas 9 pus IS 91 S g FLE s
ousoS S sladaia o 5l Gus K S sladala s
a4 (Olekdsiny) Wblgde sed b
G S oA ol&in Bl sultid U osud 4ugs sladalis
Jad SRl Y-t ejlal b olald b bylas
L CusolS oS S gl osldae 31 o B S
buas (gloa Ho €GB g0 e (5150 LIS 0 50 slaSL
Loy Gad S5 Gl g0 5 oe bad gl
o5 sdnledl lassaa o LB wse slacus
38 € 158 sulite

5 @oblaans 3adas oo sad glu By, oelad
Gosldae (Y- 18) OolSaa 5 mlimas 5 (Y- YY) ol,San
Gl 58 5l ol S da (8L G oyl aladl
s e S i 5 e S e Yo s b S
4 sSOl ol S Bl da 50 YV sleo jo cela YE Cdo du g
bane 5l S 5 5 Sie 0t bsas JAT s o o
o8 aele Y8 sue 5 wa S el &l au e
s tla ad suly 18 ol Sl das0 YV, 8L S
Las SL L 4aa ¥ e 40 (o g S S s e S
—dalaa Sl e Yoo La SIS < /o) wud (5551 ee
5 dn s ot V-V CFU wile L b Sk sl
soliial Lasys 0335 5o 5 sad Sdd o) ol b

YR



V¥ Lo /Y 0pleds YV als / cald pole (cla yimgsy &y i

TPV N EVEIY 4

Table 1- Ingredients (%), chemical composition (%) and metabolizable energy (Mcal/kg DM) of diets used in the

experiment
Ingredients Control Experimental treatments
Alfalfa hay 15 15
Wheat straw 10 10
Corn silage 25 125
Conocarpus 0 125
Barley grain 5 5
Corngrain 20.5 20.5
Wheat bran 17 17
Soybean meal 6.5 6.5
Vitamin and mineral supplements 0.6 0.6
NaCl 0.4 0.4
Chemical composition
Neutral detergent fiber (NDF) 38.9 69
Acid detergent fiber (ADF) 30.8 26
Organic matter (OM) 922 90
Crude protein (CP) 145 13
Metabolizable energy (ME) 2.58 2.58

aPremix contained (kg™): Vitamin A, 500,000 1U/mg; vitamin D3, 100000 1U/mg; vitamin E, 100 mg/kg; Ca, 180 g/kg;
P, 60000 mg/kg; Na, 60000 mg/kg; Mg, 19000 mg/kg; Zn, 3000 mg/kg; Fe, 3000 mg/kg; Mn, 19000 mg/kg; Cu, 300
mg/kg; Co, 100 mg/kg; Se, 1 mg/kg; I, 100 mg/kg; antioxidant, 400 mg/kg; carrier, up to 1000 g.
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Table 2-Chemical composition of conocarpus processed with tannin degrading bacteria

Treatment! Dry matter (DM) (%) Total tannin (%) ADF (%) NDF (%)
C 78.1 6.322 16.0 31.8
BAS8 78.0 1.86° 16.0 31.8
BAG6 77.1 1.11° 16.4 33.0
SEM 4.55 0.30 1.40 2.06
P-value 0.23 0.001 0.04 0.57

SEM: standard error of means. #® Means in the same column with different superscript letters are different (P< 0.05).
IC: Control group (without Conocarpus), BA6, Conocarpus treated with bacterium A6; BAS8; Conocarpus treated with

bacterium AS8.

Table 3- Effect of experimental treatments on feed intake of lambs (g/day)

Intake Treatments! SEM P-value
C BA6 BA8 WB

DM  q,75* 1128° 1141° 1084° 209  0.001

CP 1672 157° 152° 117¢ 272 0.0001

NDF 4572 439 444P  422°¢ 142 0.0001

ADF 3612 344> 348> 320° 559 0.0001

SEM: standard error of means. ¢ Means in the same row with different superscript letters are different (P< 0.05).
IC: Control group (without Conocarpus), BA6, Conocarpus treated with bacterium A6; BA8; Conocarpus treated with

bacterium A8; WB, untreated Conocarpus.
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Table 4- Effect of experimental treatments on feeding behavior in lambs

Item Treatments! SEM P-value
C BA6 BA8 WB

Eating time (min/day) 3822 208" 254 226° 121  0.001
Rest time (min/day) 615° 624° 7128 720* 27.7 0.001
Rumination time (min/day) 442 5122 418> 454® 179  0.013
Chewing time (min/day) 826° 816° 727" 720° 29.9  0.001
Eating time (min/kg DM) 3382 255 226° 211° 163  0.001
Eating time (min/kg NDF) 820 790° 634" 680° 254  0.001
Eating time (min/kg ADF) 1248* 863> 902 890° 595  0.001
Rumination time (min/kg DM) ~ 393% 415* 332°® 396* 22.1 0.014
Rumination time (min/kg NDF) 910 879 850 880 29.6 0.062
Rumination time (min/kg ADF) 1460 1519 1330 1588 88.8 0.425
Chewing time (min/kgDM)  731* 706° 570° 508" 27.3  0.001
Chewing time (min/kg NDF) 10018 960* 910° 880" 53.4 0.006
Chewing time (min/kg ADF) 1521 870° 918" 910° 36.1  0.015

SEM: standard error of means. ¢ Means in the same row with different superscript letters are different (P< 0.05).
IC: Control group (without Conocarpus), BA6, Conocarpus treated with bacterium A6; BA8; Conocarpus treated with

bacterium A8; WB, untreated Conocarpus.
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Table 5- Effect of experimental treatments on nutrient digestibility (%)

Digestibility Treatments® SEM P-value
C BA6 BA8 WB
DM 741 71.9* 765 720 258 0.783
oM 76.3% 83.0° 725° 70.1> 2.66 0.018
NDF 74.6®° 856° 79.62 67.6° 271 0.025
ADF 72.00  69.1 715* 52.7° 2.36 0.013
CP 741 721 70.8 68.8 252 0.854

SEM: standard error of means. #¢ Means in the same row with different superscript letters are different (P< 0.05).
IC: Control group (without Conocarpus), BA6, Conocarpus treated with bacterium A6; BAS; Conocarpus treated with

bacterium A8; WB, untreated Conocarpus.
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Table 6- Effect of experimental treatments on ruminal fermentation of lambs

Parameter Treatments? SEM P-value
C BA6 BA8 WB
pH 6.882 651" 6.78% 6.39° 0.265 0.001
Ammonia-N (mg/dL) 2178 194> 17.6° 14.8Y 0736 0.001

Protozoa population (10mL rumen fluid) 7.00* 3.25° 3.75° 4.00° 0.180 0.010
Total volatile fatty acid (VFA) (mmol/L) 858 954 895 76.6 491 0.130

VFA (%)
Acetate 58.3° 64.6* 65.9° 59.4° 175 0.020
Propionate 238 182 173 190 1.80 0.140
Butyrate 16.9° 14.9° 14.8* 20.1* 0.76 0.010
Isobutyrate 043 060 054 042 012 0.430
Valerate 043 058 053 050 0.07 0.380
Isovalerate 042 059 048 057 0.06 0.070
Acetate/ Propionate 2.52° 355% 3832 3.29® 037 0.015

SEM: standard error of means. ¢ Means in the same row with different superscript letters are different (P< 0.05).
IC: Control group (without Conocarpus), BA6, Conocarpus treated with bacterium A6; BAS8; Conocarpus treated with
bacterium A8; WB, untreated Conocarpus.
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Table 7- Effect of experimental treatments on blood chemistry parameters of lambs
Parameter? Treatments? SEM P-value

C BA6 BA8 WB
Glucose 96.7¢ 79.7° 813" 69.0° 245  0.001

Triglyceride 320 350 30.7 237 0091 0.357
Cholesterol 59.0 56.0 503 580 167 0.484

LDL 157 147 130 157 0.442 0.480
HDL 342 323 286 321 0954 0.608
BUN 16.4° 14.0® 10.9° 9.73® 0.382 0.053
ALP 426° 520*° 519° 5282 354 0.021
AST 97.3 115 127 125 8.69 0.132
ALT 183 250 20.0 246 276 0.291

SEM: standard error of means. #¢ Means in the same row with different superscript letters are different (P< 0.05).

1LDL, low density lipoprotein; HDL, high density lipoprotein; BUN, blood urea nitrogen; ALP, alkaline phosphatase;
AST, aspartate aminotransferase; ALT, alanine transaminase.

2C: Control group (without Conocarpus), BA6, Conocarpus treated with bacterium A6; BA8; Conocarpus treated with
bacterium A8; WB, untreated Conocarpus.
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Introduction: Conocarpus is an ornamental plant common in tropical and subtropical regions that is
usually seen as a shrub with a height of 1.5 to 4 meters. Due to resistance and adaptation to hot and
dry environment, poor drainage, air pollution and dense soils, its cultivation has increased in the last
decade in the country and especially in Khuzestan (Mohammadabadi 2020). Al-Koaik et al (2014)
reported the amount of crude protein and fiber of conocarpus leaves were 96.6 and 134.7 g/kg,
respectively. Also, Direkvandi et al (2020) reported the amount of crude protein, NDF and ADF of
conocarpus silage were 114, 473 and 371 g/kg DM, respectively, which can be used as feed with
suitable nutrients in animal feeding. However, one of the things that should be considered about
conocarpus as animal feed is the presence of secondary compounds such as phenolic compounds
(tannins) (Mohammadabadi 2020). Treatment with microbial additives has been suggested to reduce
tannins (Konda et al. 2007). These microbes contain the tannin acyl-hydrolase (tannase) enzyme,
which hydrolyze tannin to gallic acid and glucose (Jafari-Tapeh et al 2012)

Material and methods: In this experiment, 16 Arabi lambs (average body weight, 25 + 3 kg) were
used in a completely randomized design with 4 treatments and 4 replicates. The experimental period
was 60 days (10 days adaptation and 50 days trial period). Four treatments were included; (1) Control
group (without conocarpus); (2) BA6, diet containing conocarpus treated with bacterium A6; (3)
BABS; diet containing conocarpus treated with bacterium A8; (4) WB, diet containing untreated
conocarpus. During the experimental period, the complete mixed ration (based on 50% forage and
50% concentrate) was provided for each lamb twice daily at 8:00 am and 16:00 pm (allowed 5% of
orts) (NRC, 2007). Lambs had free access to fresh water and salt licks. At the end of the experiment,
feed intake (daily basis), feeding behavior (in a 24-hour period), nutrient digestibility (sampling on
days 45 to 50 according to Givens et al 2000) and rumen fermentation parameters (pH, ammonia-N,
volatile fatty acids and protozoa population; sampling on day 50 of the experiment at 0, 3 and 6 hours
after morning feeding), were evaluated. Also, blood sample (approximately 10 mL) was collected
from jugular veins using tubes containing an anticoagulant (heparin) on day 50 of the experiment at
0, 3 and 6 hours after morning feeding. Glucose, triglycerides, blood urea nitrogen (BUN),
cholesterol, low-density lipoprotein (LDL), high-density lipoproteins (HDL), alkaline phosphatase
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(ALP), aspartate aminotransferase (AST) and alanine transaminase (ALT) were determined by using
enzymatic methods and spectrophotometer.

Results and discussion: Results showed that the amount of feed intake decreased by experimental
treatments (P <0.05) and in all cases the lowest amount of feed intake was observed in WB treatment
(P <0.05). Similarly, Hosseini (2018) reported that the use of conocarpus silage reduced feed intake
compared to control. Reduction of feed intake in treatments containing conocarpus is probably due
to less palatability of these treatments. Feeding time and the rate of chewing was significantly
decreased by the experimental treatments (P <0.05). The lowest rumination rate was observed in BA8
treatment (P <0.05). In contrast, the lowest rest period was observed in control and BA6 treatments
(P <0.05). The highest digestibility of organic matter was observed in BA6 treatment (P <0.05). The
lowest digestibility of NDF and ADF was observed in WB treatment (P <0.05). Digestibility of NDF
and ADF showed no significant difference between BA6, BA8 and control (P <0.05). According to
our results, Mohammadabadi et al (2021) also reported an increase in digestibility of cell wall as a
result of treated with tannin-degrading bacteria. The highest and lowest pH values were observed in
control and WB treatments, respectively (P <0.05). The concentration of Ammonia-N and protozoa
population were significantly decreased by experimental treatments (P <0.05). The reducing effect of
conocarpus-containing treatments on ammonia-N and protozoa populations may be due to more
phenolic compounds in these treatments (Yanez Ruiz et al 2004). Total concentrations of volatile
fatty acids, propionate, valerate, isobutyrate and isovalerate were not affected by experimental
treatments (P <0.05). The concentration of acetate significantly increased by BA6 and BAS8 treatments
(P <0.05). Also, the highest concentration of butyrate was observed in WB treatment (P <0.05). The
increase in acetate concentration in BA6 and BAS8 treatments may be due to the increased digestibility
of cell wall in these treatments. Blood glucose concentration and BUN were significantly decreased
by experimental treatments (P <0.05). The high concentration of propionate and glucose was observed
in the control treatment. Hosseini (2018) similar to our results reported that the use of conocarpus
silage and dried conocarpus had no significant effect on triglyceride, cholesterol, HDL and LDL
concentrations compared to the control. The concentration of liver enzymes in this study was not
significant but was numerically higher than the control, which agreed with the results of Rezaeinia et
al. (2012).

Conclusion: The results of this study showed that due to the positive effects of the conocarpus treated
with tannin-degrading bacteria than the untreated conocarpus on some measured parameter, and also
due to the lack of a negative impact on animal health, it can be said that the treated of this plant to
reduce tannin that is a suitable solution for the use of conocarpus in the ration of lambs.

Keywords: Tannin-degrading bacteria, Feeding behavior, Blood and ruminal parameters, conocarpus, Arabi
lambs



