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Table 1- Feed ingredients and chemical composition of experimental diets

\Lh)\oﬁj

RN Treatments'

. reatments
Ingredients (% DM) CON CS125 DC12.5
oy bl 15.0 15.0 15.0
Alfalfa hay
pAS ol 15.0 15.0 15.0
Wheat straw
€93 e 25.0 12.5 12.5
Corn silage
)5S )Mw 0.00 12.5 0.00
Conocarpus silage
oAb SdS yogy S 5S 0.00 0.00 12.5

Dried conocarpus

mab 7.50 7.50 7.50
Barley grain

<y sl

. , 13.0 13.0 13.0

orn grain

:;hs L‘t’f; 17.0 17.0 17.0
cat bran

by dloxs 6.50 6.50 6.50

Soybean meal ’ ’ ’

elingm Fame oS 0.60 0.60 0.60

Mineral-Vitamin premix?

ﬁ.t - 0.40 0.40 0.40
1te da.

Chemical compositions

IL\?;FA;; )]’)i/[’l’“’“ L 398.8 401.9 4112

bl g
:B*;‘ ;“1:“’ ]’)’ I\;IJ*""“ L 307.9 3288 339.1
bl g
I

E)JMJ[;/k . 921.8 912.6 907.2
9 g

Eid‘;ﬁﬁDM 1453 138.5 125.8
, g/kg

m;f; Jflfkdg'M 2.58 2.58 258
bl ca g

ok St o) 6 203 WD (g5l o DCI2.5 gy, 68 5w 203 WY/D (5gl> 0y LCS12.5 (o8 58 136) J,us CNT
kb 15 e Aol 5 Jon 800+ glan] ST 5 ke 0o+ ol 15 o Yo D3 eling Ml i sy Yoo e A iy s 25ly S ol oo 55k T
ol 2y o VN cty )5 oo W eS8 (oo Ve gy S o Voo cme S koo Yo econl 2 S e e 538 )8 s VY- i S heo Y0
! Control (CNT, diet without Conocarpus), Diet containing 12.5% Conocarpus silage (CS12.5), Diet containing 12.5% dried Conocarpus (DC12.5).
2 Composition per kg of premix: vitamin A, 600,000 IU; vitamin D3, 200,000 IU; Vitamin E, 200 mg; antioxidant, 2500 mg; Ca,195000 mg;
p,80000 mg; magnesium,21000mg; manganese,2200mg; iron, 300mg; copper,300mg; zinc,100mg; Co,100mg; ,12 mg; Se,1.1mg.
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Table 2- Chemical composition of conocarpus leaves and corn silage in the present experiment

losd S5 w59 Sy )3 s
Chemical composition (g’kg DM) Conocarpus leaves Corn silage
S ke 463 273
Dry matter
P oo 105 78.0
Crud protein
L?"> 0dizg 53 A.J?b“’b ‘—gu‘ 519 470
Neutral detergent fiber
Gl 055 3> Jslonels LI 297 788
Acid detergent fiber
$plojas 952 300
Ether extract
Pl L 261 243
Crud fiber
s 133 55.0
Ash

Mo
Jloste 867 945
Organic matter
o 40.0 36.0
Lignin
Foto 54.0 -
Total tannin

bl sloyix L o 485 o)l slaoy )3 (35 1 p55kS) Shss B =T Jogi
Table 3- Feed intake (kg/day) in fattening lambs fed experimental diets

Y ke . SEM P value
Intake, kg/da Treatments

’ Y Control  Conocarpus silage (CS12.5)  Dried conocarpus (DC12.5)
V0L slajs, 0.491 0.498 0.504 0.104 0.13
Days 0-15
YU sl 0.497 0.505 0.530 0.090 0.12
Days 16-30
FOUTY cslay) 0.633 0.629 0.676 0.147 0.13
Days 31-45
P BT sl 0.644 0.717 0.615 0.130 0.09
Days 46-60
Fe U ey oSS osle B pan S 0.566 0.587 0.582 0.197  0.21
Average feed intake, days 0-60
Pl ey Syt Spae J0 33.98 35.23 34.90 0526  0.15

Total feed intake, days 0-60

Sl it b (g o QLS 538 JoSe sl 20>
3 U 5l ool (VA) culss gl Sis oole (alKiule)] pada
o 85U pie (SiS ool man bl )38l el MihugS oy
O wad (il 5 S bt BUI(EE) (o )las puin
S ool Uy g (PF) U1 Casgy b 6y slbo s apiis (59) a5

0l St gyl 55 10)3 WD (g5l 0y DCI2.5 (g 568 55 10y3 WY/D (ggl> 02 CS12.5 (o) 55 286) Jyus CNT
! Control (CNT, diet without Conocarpus), Diet containing 12.5% Conocarpus silage (CS12.5), Diet containing 12.5% dried Conocarpus (DC12.5).
SEM: Standard error of means.
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WIB a3 gl 9 L5 e ooy 5 938 49l oS 5
Gyas p 6506 45 95 (slojlil & ()lgp (sbooy op> 53 duo >

il dzily oy (gds0 dlge uan culils o

(S_id o3le Bpae Juie p syl (50) ol 5 o glpul b
oy g0 , K05 il il .ol piis,y s ADF NDF
2Ty Said ol pan cobl 1 (631 (V) ugylS S
31 eolatnl (B1) cusls (g pomn,S (la ol 5L ol &A% liidwsS
25 (oaa LSS 0350 dlgo 3 525 I slse olam & (iggles
Gramine or ) cpolin i Juiosd ~N-N- _uSgio Ly ol S
= &5 Loy 040> 5> (methoxy-N,N-dimethyltryptamine

el ooy bosd 4l 5)lsy sy 3 (pS5hS 3 £)5) ke dlse i il 5 (595 3 p5) Span—€ Jgu>
Table 4- Intake (g/day) and digestibility of (g/kg) in fattening lambs fed experimental diets

)l

s dge man ol 5 ST)53 byuae Treatment! SEM P-value
. . . vy ere reatment

Nutrient intake and digestibility CNT CS125 DCI12.5

(59/p5) gise o3lo b puae

Nutrient intake (g/d)

](;’5 ks " #) (dg/““:) Lo 644.5 7174 6153 58.68 0.09
ry matter
3 g i .

(C’)”/ p5)J :tt" o 5833 660.0 550.0 38.49 0.14
rganlc martter

s p5) 5 osizgd > gl S| 293.8 285.6 258.7 16.76 0.47

Neutral detergent fiber (g/d)

s/ £35) sl o295 )3 gl S 194.0 2116 195.0 9.62 0.65

Acid detergent fiber (g/d)

(C"”/S’S) f’\i %‘5‘"(’%) 100.5 103.4 99.40 3.60 0.10
rude protein (g

(39,/85) ol man collé

Apparent digestibility (g/kg)

](;’591*5/:5) (‘sg/““: )“l" 510.7 495.8 525.6 18.2 0.52
ry matter (g/kg

(5; sTe5) i' D?;/k ) 560.0 557.4 590.0 2.9 0.56
rganic matter (g/kg

(p55kSTp.5) (5 oagd > Jlorals SUI 4290 468.7 4715 29.6 0.49

Neutral detergent fiber (g/kg)

(5 5LSTp.5) s ougd )3 Jplonals S 359.9 4048 418.0 37.1 0.67

Acid detergent fiber (g/kg)

(C")Sfiwf’;z ",B(O’i”; 806.2 796.4 783.0 11.8 0.39
rude protein (g/kg

00h Suis o) 55 103 WD (g5l 0px IDCI2.5 gy, 658 5w 203 WY/D (g9l 0y CS12.5 ([ ugy, 58" 368) J,us CNT
! Control (CNT, diet without Conocarpus), Diet containing 12.5% Conocarpus silage (CS12.5), Diet containing 12.5% dried Conocarpus (DC12.5).

SEM: Standard error of means.
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Shgs 0855 0y GhliSl ) S 033l g (0355 01y 158!
Jgi2) €885 1,5 nlof] slayless 3B o 0)93 S (b pae
5 2l 039 = 6L Slon o o g 4 5 09581 (0
Salixels o )las §) o3lizal (F2) coils alig; o35 Lial3l Sike
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Table 5- Growth performance of fattening lambs fed experimental diets

leaj LSLM).*.? b ods aydas d)‘j)ﬁ LSLM)f W) J)SIA—C_O JQ.\?

\ -
Ay 0,Sles T Lht)l%‘ " SEM P-value
Growth performance feaunen
CNT CS12.5 DCI2.5
(p 5545 5! 039 32.97 33.00 33.0 1.17 0.80
Initial body weight, kg
g)sd,gs )& ﬁt’ \(f 1"5‘0; 03 34.44 3424 345 1.18 0.17
ody weight, d 15, kg
g)sd,g) éﬁ: ‘;1' 3"00; s 36.01 35.77 36.04 1.19 0.18
ody weight, d 30, kg
g)?s) éﬁ: ‘Z’:Su; 03 37.58 37.24 37.53 1.21 0.42
ody weight, d 45, kg
g)sd,g) éﬁ: Z 6";)‘0:‘ i 39.52 38.93 39.21 1.21 022
ody weight, , Kg
(p5515) 539,10 6 + calis) Galifl e 98.00 82.00 100.0 5.40 0.09
Average daily gain, d 0to d 15, kg
(pSPS) Siay ¥o BV eailiy) (a8l oo 106.7 100.7 102.0 4.50 0.51
Average daily gain, d 16 to d 30, kg
(pS95) 539y YO LYY calliy) (a8l (oo 107.3 96.70 98.00 10.00 0.82
Average daily gain, d 31 to d 45, kg
(p5555) S35y 5+ b Y5 eailjy, bl ke 130.0 112.7 113.3 9.80 0.15
Average daily gain, d 46 to d 60, kg
(p55k5) Figp 7 U - calipy A3l (oiln 110.0 98.2 103.3 6.30 0.08
Average daily gain, d 0 to d 60, kg ’ ’ ’ ’ ’
(PSk5) 539y M0 B+ culidl JS 1.47 1.24 1.5 0.17 0.12
Total weight gain, d 0 to d 15, kg ’ ’ ’ ’ ’
(pS9h) (S5 T+ UV el IS 1.60 1.51 1.53 0.07 0.63
Total weight gain, d 16 tod 30, kg
(P55} Fi9) YO BTV 33l JS 161 1.45 1.47 0.15 0.74
Total weight gain, d 31 to d 45, kg ’ ’ ’ ’ ’
(pS9h5) sy 7+ 7 ol IS 1.95 1.69 1.7 0.10 0.11
Total weight gain, d 46 to d 60, kg
(p535S) Figy 7o U ol IS 6.63 5.89 6.20 0.18 0.07
Total weight gain, d 0 to d 60, kg
A et 5.01 6.02 5.05 0.19 0.12
Feed conversion ratio>, d 0 to d 15
ST B s s 4.66 5.02 5.2 0.24 0.18
Feed conversion ratio, d 16 to d 30
39 TOETY s oy 5.90 6.50 6.90 0.63 0.41
Feed conversion ratio, d 31 to d 45 ’ ’ ’ ’ ’
Si9)F bYS (Jas oo
4.96 6.36 5.14 0.63 0.84
Feed conversion ratio, d 46 to d 60
Y 5.15 5.98 5.63 0.20 0.32
Feed conversion ratio, d 0 to d 60
Sin Wb ST ok
0.20 0.17 0.20 0.064 0.09
Feed efficiency®, d 0 tod 15
S ¥V S il
0.21 0.20 0.19 0.094 0.24
Feed efficiency, d 16 to d 30
3oy TO BTN Shyss 0330 0.17 0.15 0.14 0.051 0.89
Feed efficiency, d 31 to d 45 ’ ’ ’ ’ ’
i B S ol 0.20 0.16 0.19 0.050 0.83
Feed efficiency, d 46 to d 60 ’ ’ ’ ’ ’
SinFe B She ol 0.19 0.17 0.18 0.040 0.41

Feed efficiency, d 0 to d 60

SEM: Standard error of means.

“Ratio of kg feed intake / kg live weight gain
*Ratio of kg live weight gain / kg feed intake

00h Suis o) S5iS 103 WD (g5l 02 IDCI2.5 (g )86 5o 103 WW/D (55l 0y CS12.5 ([ gy, 858" 36) J s CNT

05 (535 Gl p5 ShS & b pmo STy p F5hS s’
e Shsd p)S5S 40355 055 GRS p kS o
'Control (CNT, diet without Conocarpus), Diet containing 12.5% Conocarpus silage (CS12.5), Diet containing 12.5% dried Conocarpus (DC12.5).
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Table 6- Rumen ammonia nitrogen concentration (mg/dl), pH and protozoa population (x10°/ ml) in rumen liquor of fattening lambs
fed experimental diets

"y logs

SEM P-value
Treatment!
CNT CS12.5 DCI12.5
pH 6.57 6.58 6.76 0.14 0.14
S bigel 05 5.85 5.48 5.36 0.58 0.06
Ammonia-N, mg/100 ml
e 3.83 2.18 3.20 0.55 0.90
Entodinium
poeies! 0.17 0.85 0.70 0.43 0.50
Epidinium
poidshes 1.80 1.50 1.30 0.23 0.40
Diplodinium
igan 5.80 4.80 5.20 0.71 0.28

Total protozoa

o0 St oy 6 203 WD (g9l o DCI2.5 (g6 5w 203 WY/ (54l> 0y LCS12.5 (o8 58 a36) J,us CNT
! Control (CNT, diet without Conocarpus), Diet containing 12.5% Conocarpus silage (CS12.5), Diet containing 12.5% dried Conocarpus (DC12.5).

SEM: Standard error of means.
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Table 7- Blood parameters (mg/dl) in fattening lambs fed experimental diets

sl b R . SEM P-value
Treatment

Parameter (mg/dl) CNT Csi25 DC12.5

P 66.00 70.00 63.70 3.22 0.42

Glucose

a ol Ca 12.00 9.70 10.10 1.18 0.07

Blood urea nitrogen

N 61.75 61.00 57.00 3.49 0.90

Cholesterol

i el <2 19.50 20.50 17.45 3.04 0.60

Triglycerides

Oy b b g 15.75 16.50 14.75 1.45 0.84

Low-density lipoprotein (LDL)

YU s b (35 2 90 35.75 35.40 35.57 2.12 0.84

High-density lipoprotein (HDL)

00l St o5, 203 W/ (g9l 032 IDCT2.5 (us)l5 58 3w 303 WY/B (g9l 0y CS12.5 f gy )8 58" 286) Jyus :C
! Control (CNT, diet without Conocarpus), Diet containing 12.5% Conocarpus silage (CS12.5), Diet containing 12.5% dried Conocarpus (DC12.5).

SEM: Standard error of means.
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Introduction Utilization of all potential existing resources as animal feed, especially the resources that have
no use, can compensate the deficiency of forage and decrease the cost of livestock rations. Conocarpus erectus
tree grows on the tropical and subtropical coasts throughout the world. This plant was cultivated in Kuwait, since
it can grow on warm climate and salty water. Conocarpus erectus was considering for its resistance against heat;
due to its resistance and compatibility with warm climate condition, infertile soil, soil improper aeration and
drainage, air pollution, as well as compacted soils, its cultivation has been developed in such areas. This plant has
lower nutrient requirements, it is an evergreen shrub and highly resistant against salinity and drought, and if soil is
not humid, it will tolerate drought. The extension areas of this plant is in USA, Bahama, Caribbean, Central and
South America from Mexico to Brazil on the Atlantic coasts, from Mexico to Ecuador on the pacific coasts, and
west of Africa and Melanesia and Polynesia. This plant has widely been cultivated in Khuzestan, Bushehr, and
Hormozgan in Iran. Considering its very rapid growth, this plant is pruned daily by municipalities, and its
transportation out of cities and disposing is expensive as well as will cause the contamination of environment.
Therefore, application it in the ration of livestock would be a proper option to utilize this plant residues. The
present experiment was conducted for determining the appropriate amount and form of the Conocarpus leaves in
the diet of finishing lambs.

Materials and Methods The present experimental were conducted in Agricultural Sciences and Natural
Resources University of Khuzestan. The Conocarpus leaves was prepared from shrubs pruning by municipality in
spring season and transferred to the research station for ensiling or drying. To prepare Conocarpus silage, soft
branches containing leaves were chopped and ensiled after adding 2% sulfuric acid/kg dry matter (V/W). In order
to prepare the dried Conocarpus, the leaves were dried out by exposing to fresh air in the shade and then stored.
Twenty-four male Arabic lambs with an average weight of 33 + 3 kg were used in a completely randomized design
with 3 treatments and 8 replications. Experimental treatments were consisted of control diet (without Conocarpus)
and diets containing 50% silage or dried leaves of Conocarpus replaced with corn silage. For measuring the
nutrients digestibility during seven days, the feed orts and feces were daily weighted and about 10% of them were
kept in the plastic bags at -20°C. At the end of seventh day, the orts and feces samples were mixed and one
representative sample obtained. The samples were oven-dried and grounded using 1 mm mesh screen. The
chemical composition of Conocarpus leaves, rations, feed orts and feces, included: dry matter, acid detergent fibers,
ash, crude protein, neutral detergent fibers, lignin, and tannin of Conocarpus leaves were measured. The dry matter
intake, initial weight, every two weeks weight, final weight were recorded and feed conversion ratio and feed
efficiency were calculated. Ammonia nitrogen, pH, protozoa population of rumen fluid, blood parameters consisted
of glucose, cholesterol, triglyceride, high density lipoprotein (HDL), low density lipoprotein (LDL), and BUN,
were measured. The results data was analyzed using the GLM procedure of SAS (version 9.4). The differences
among treatments were evaluated using Duncan’s adjustment, when the overall F-test was < 0.05.
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Results and Discussion The use of Conocarpus leaves had no effect on the dry matter intake, the apparent
digestibility of dry matter, organic matter, protein, NDF, ADF, ammonia nitrogen concentration, rumen fluid
protozoa population, blood cholesterol, triglyceride and urea nitrogen. The final weight, average daily weight gain,
total weight gain of lambs, feed conversion ratio and total feed efficiency were not affected by experimental
treatments. The Conocarpus contains the compounds such as tannin, saponin, and other polyphenolic compounds,
which have caused the decline of the feed consumption. There are certain proteins in ruminant salvia, which are
capable to bind with these anti-nutrient compounds and decreasing their impact on feed consumption. The nutrients
digestibility were not affected by the experimental treatments. Diet containing tannin increased DM digestibility
but, had no effect on ether extract (EE), crude fiber, and ash digestibility and decreased protein digestion. The
growth performance and was not affected by the experimental treatments. Supplementing the ration of finishing
steers with the herbal mixture containing tannin had no effect on the final weight and average daily gain. The
concentration of rumen fluid ammonia in current experiment was in optimum range (8.5-30 mg/l). Rumen fluid pH
is biologically in the normal range of 6.1 — 6.9. The effect of the secondary metabolites on the rumen pH were
different in various studies, from no influence to incremental effects. The concentration of blood plasma glucose in
current experiment was in physiological range of 30 to 60 mg/dl. The feeding the finishing lambs with the extracted
tannin of the pomegranate peel, as the rich source of tannin, had no effect on the blood glucose concentration. The
concentration of blood urea nitrogen was not affected by the experimental diets.

Conclusion According to the results of present experiment, diets containing dried or ensiled Conocarpous
leaves had no adverse effects on digestion of nutrients, finishing performance, and blood and rumen parameters of
finishing lambs in this experiment. Therefore, it is possible to replace both silage and dried leaves of Conocarpus in
the diet of finishing lambs until 50% instead of corn silage.
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