Iranian Journal of Animal Science Research

i
Jf.hjjg:—‘;dﬁ Jlas
W) s 68 K Sy ean Sl B W5 el pbend oS 5 e

f" adis 5 ealiiul 590 (IS sl s 039530 O 5

Vol. 13, No. 1, Spring 2021, p. 91-107

Totils il Tis 8 0055 T oleass Sl ol S ek ) g
VWO A 8L 5 U

Olnl (ools pole (leaidg iy 4 i
A-1eV o Ao g ) oykods MY ol

2>

2 b adss s eolatwl 5yg0 (50 455 K> Sy ewdd CublB sladdlge o 5 ugr sladotil b slewd cuS 5 s jslaieds (slasdllas

pr 99 03 g o 53 (33338 Sy 4 S 3l Ly a5 allan () 5 45l (55 5 o V) ol S b
3G Mg clmascinlyd 3,00 jslateds i puend 3,06kl (glay g,y 51 odlitl b ndiges (olowd cuS 5 . ookl ( odulojl (cladiges 559
(I o3l «Suzs o3le y33lae aS sl LS oS by At S gy 5l odlil b Ladiged (5590 pead cubl b oslil 15 yge5l 59,
Jlaws 53 1S B ke oy it bl (gl bz BMB ajlass o )0 JiwS B e 5 el od ((gduwl 5 (23 odigd 0 Jalorel LIl clale
pla pSgp e Al odaline (Sid o3lo Moy +/OA 5 +/0F [0V Ll Sa) pla 5 jpee cbsl slaylos )5 Hlade o ieS 5 (Lo yd VYY) 18I
s o yiaS g (Sid 03lo pSaliS )0 0,5 +[+5Y) Lbl) B0 50 U Hle oy b (bl H1)8 Mo )3 VALY dleld jo 355> calisie (gladisS
eI o3le muan colls L 51 iolojl olajlos oy 487 5l LS ol 00 osmlie (SKis o3le pS5hS 3 p)5 </ VA) bob i3 Sy
02938 g e €80 S )3 S Mg E55 g Jesliy c el S92 (6l shme BT 125 0B 55 © 2 sladil 5 diplie LB (55
D80S 15 155 clize 38 el JSE 3l 099381 (el 3 sl en FIVY 5 2 o VIV o i) 05 talie SO ol
5 By 5y o ol it adlllas ) gl e IS oo 4y s adllas 350 (sladisS )3 515 adss 035k Ll o LaagySee gy Mi « SSE ols
9 Jlcsiid oloj slp S o5 dgle 4l p sl ) (Sgn JoSo plyis 4 Wlgoe (500 9 bkt 31 A e el ) 55

Db od ! olf.\;.;f)biui;} 0> ) 4.5913‘- 39..&5

POV SO 951 LW PSP IR L LN W I PP OO P PGS SV X W LR Y51 Y

Ollidl Bam b dgnge Sl oy iy )l Slusl olie g0y
~ac e Sllge (G0l sl Sss iz i dlge el
g ol coaS Uy dadele il 1 onlamul Ly opl ) .cwl (4l
B ALd e innsis dagl D50 (65,5liS 9 (slie mlio LG
Gablo 4 dogi b 5 cloinkgolaidl Lo dad j1.(AY) sl odgs
Ee et S glssa e clnl ) golely a0
3 250 gadgle el o Sl e (V) sl oo Jlosbay adgle 1y
g ph codMw g 10l o Dlusds HouiS By p cladilgniy daph
g Wole 9 d dlunly j9dS ) 5 g lie oDl domis
Capdo cyoulS canldl yuxio Loyl yulas  Lolge Lol .l Qi CuisS
Ay Lle LS)IA)J.")'Q’. 9 CJI)A Aeluol ms ¢‘_5.J94§ WLY
3 oSSl g ol wls Q.‘.l ool slacound plag! 9.5d9b

(¥) sl od gl

doddo

5 ool wl 3y50 Dy 0 Siddas § S 3ble ) \19‘*’“‘
OB gz andss ) Loyl 5l ooliul g odgs )5 pb apdss
L ol a8 STes slge 5l oalisl L(¥+) Conl aisjny g 25T

5 55515 00Kl (o ple 09,5 pld 4y 5yl wli IS b gel il —

U‘f‘ ‘0“55& .L..f ‘L)“55L§ .L..f oKuisly sL;t.M.]o @Lm

AS ol (b milio g (65,9liS” 0aSLily (ol pole 09,5 ¢ HLoliwl -

Ol oggls 45 (pogsls

AiS ol (wdins g 4l pole 0uSiild ¢l j 09,5 o boliwl —Y

Ol (o9gl8 A5 e uggls

(Email: javad_bayat@yahoo.com s e 0N 55 — %)
Doi:10.22067/ijasr.v1311.83977



VFee Hle ) oslouds AT al il solo pole Glidgfy 4 s Y

M 5YL 93y 2 g (2o > PY/A Blis 3 £Y/Y) )yd 5Mw
e sladgle sladisS 5l giluws Dy (1o AV/F) & PALS )
g Jodgw ly 31 a8 canl U ABle lay gl LS 5 (gl LIG
5 L lo 4568 i (00) 3)b ol Cllges 1 (e alS
el g0 YU g hwgte clale (ool cilisee Clillas )3 1S
2 089 YL ol (3) 40dg p)SolS o p)S VAV LY
laJoSe plyieas gl Jpusly ouims Lt oazgs s g (S
o3l EALS st S oS sloSTyss sl g
OIVE G doys +IYF &y o iy Sy calisee gladisS > 6l
(¥5) canl 0as i)l58 duo pd

g 2958 53 ol Shgs wlio (9 399000 4y a2 L nlple
Y gamo (oLwlid pojl 5 (b Y gazme (938l59, Sl Bk
ooyl le gl sl (35)) g b e 5 £55lS (08
soluasl byl by 55l o ost sl o 5 (£55LiS &Y guarea
m il plond oS 5 e (OlagR cnl pLl B el
B 555 Ay Sy (ean Cubll slaadlse 5 55 Mg o
D9 JIM sl (2981 58 g ol i )5 eoliul 550

Wy 9 Slge
SALS &9a3 (53l 0uloT 5 (5597 48

e TolT ety S Jels IS las s jlasgS Y
Coad J S Y me g ogly Y1317 1 8 e F(Sien)
oo b pladlaio jl g ,LiSe YVVE coliw Ly oL5,8 a8
94 add YV gan VP U agl £ g adds FA 5 a0 V5 Ll
b asl Y5 5 4idd YV g 45,0 OV oLdlis Job o Jleud agli YV
pLoul Jnlye g (6l gor (Byd 45l Y g 4add VY g x> OF
0uSzily (py 4,15 olRiiglojl 5 iy bjgal 45y > oo
A plos] uggl8uiS o8ty anb wlio g (65y5liS

laasd cus i Guaad
slos b ool )3 lndiges o2 413 aliwg 4 i ol . cyousd
0,55 5l odlatwl Ly pl5 w818 1505 pend pgeadis do j> 50

3- Siberian Elm

4- Lexandrian Laurel
5- Linden

6- Beech

7- Maple Tree

8- Caucasian oak

9- Hornbean
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1- Hydrolyzable Tannins (HT)
2- Condensed Tannins (CT)
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1- Least Significant Difference (LSD)
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Table 1- Determination of chemical composition of several tree species'

Y N -

Treatments o oSy
oy los Chemical compodition’

) DM OM Ash CP ADF NDF Hem TDN NEL NE,
30! 56.00° 99.07¢ 093° 17.002 28.60¢ 51.66° 23.06% 6547° 1.48° 0.89°
Siberian Elm
Lexandrian 38.30F 99422 0.584 11.10¢ 35.06° 49.66¢ 14.60°¢ 58374 1314 0.684
Laurel
el 45.80° 98.96° 1.04° 18.00? 20.40¢ 33.00¢ 12.65¢ 72.15% 1.64? 1.082
Linden
oh 52.104 99.24b 0.76¢ 17.162 45.06° 66.732 21.76% 52.85¢ 1.17¢ 0.52¢
Beech
Lel 44.60° 98.734 1272 14.50° 29.734 39.334 9.604 63.75¢ 1.44¢ 0.83¢
Maple Tree
Lot 61.602 99482 0.524 8.00¢ 3246° 50.06¢ 17.60° 59.264 1.334 0.714
Caucasian oak
e 54.00¢ 99.442 0.56¢ 7.00¢ 3193¢ 56.13% 24202 59314 1.334 0.714
Hornbean
SEM 0.577 0.038 0.038 0.503 0417 1.200 1.240 0435 0011 0012
P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

(P<e/+0) At o gine M (s oo By L st 2 (slo il
oxugd 3 Jolomel BUIADF (i o3le 1oy pls uigy 1CP (St o3le duo ) S5 1 Ash ((Siis o3l a0 y3) T o3le XOM (4 ) i o3le DM
NEL (man b8 giso dlgo J5 TDN (Sid 0lo Ao ) Jobus on Hem (s odlo dop) (i3 oigs 1 Jolorol GLINNDF (s oolo o yd) (gl
(ps555 55 Js3 ) iy Gl ol 55,1 NEg e S5 5 5 10) (o00 sl ol 5350

! Means within same column with different superscripts are differ (P<0.05).

2 DM: Dry matter; OM: Oeganic matter; CP: Crude protein; ADF: Acid detergent fiber; NDF: Nutral detergent fiber; Hem:
Hemycellolode; TDN: Total digestible nutrients; NEI: Net energy for laction; NEg: Net energy for growth.
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Table 2- Determination of Minerals and anti-nutrition Factors in Leaves of Several Tree Species (mg/kg DM)!

sludsas Jelse g (Sixe dlge

Treatments Minerals and anti-nutrition Factors

Lo Na K P Ca Tannin Phenol
2 eolly b edS o Js

B 339.46' 25000 3.69° 21.00° 0.044b 0.46°

Siberian Elm
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! Means within same column with different superscripts are differ (P<0.05).
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Figure 1- In vitro gas production leaves of the studied trees without and with the addition of polyethylene glycol at different times of

incubation.

Treatments: T1: Siberian Elm, T2: Lexandrian Laurel, T3: Linden, T4: Beech, TS: Maple Tree, T6: Caucasian oak, T7: Hornbean
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Table 3- Gas Production Parameters of Leaves of Trees with and without Adding Polyethylene Glycol!
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Figure 2- Comparison of the effect of polyethylene glycol on in vitro gas production leaves of different trees
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Introduction Lack of nutritional resources, especially in harsh conditions, is one of the major problems in the
livestock and poultry industry. North of Iran due to its rich natural resources of native tree species and shrubs (50
tree and 80 shrubs) and annually significant amount of afforestation in cities, public places and natural areas, if they
managed for animal feeding, can be an appropriate option for preparing a ration to feed the animals. Despite this
capability, there is little information on the nutritional value of many tree and shrub species in the northern of the
country. By targeting this approach in the researches, it is possible to manage natural resources and direct forestry to
specific species. In this case, an effective step will be taken to manage the country's multifunctional forestry and it is
also possible to diversify the countries livestock nutrition. The aim of this study was to determine the chemical
composition, gas production parameters and detestability characteristics of leaves from several tree species used in
livestock feeding in a Completely Randomized Design (7 treatments and 3 replicates).

Materials and Methods Samples of commonly available seven species of forest tree leaves (Siberian Elm,
Lexandrian Laurel, Linden, Beech, Maple Tree, Caucasian oak and Hornbean) were collected from different
locations of Shast-Klateh Forest of Golestan province, Gorgan. Gorgan is located in 36° 45" N, 54° 21" E. The mean
annual rainfall is 649 mm. Samples were taken and air dried at 60 °C for 48 h and milled to pass a 1 and 1.5 mm
screen. In this study, effects of adding polyethylene powder glycol (twice the weight of the sample, Merck, MW=-
6000) was evaluated. Their nutritional value was evaluated through determination of chemical compositions and in
vitro gas production techniques. Samples were tested in an in vitro gas production method (96 h incubation) and
batch rumen culture system (24 h incubation). Rumen fluid was collected before the morning feed from three
fistulated Dalagh male sheep (43 + 1.5 kg live weight fed on a forage diet at a concentration of 40:60). In vitro gas
production was measured in triplicate and for each replicate, a sample of 200 mg DM were used. The bottles were
then filled with 30 ml of incubation medium that consisted of 10 ml of rumen fluid plus 20 ml of buffer solution and
placed in a water bath at 39 °C. Gas production was recorded at 2, 4, 8, 16, 24, 48, 72 and 96 h. Total gas values
corrected for blank incubation and gas values expressed in ml g'! of DM. The asymptotic gas production system (A)
and rate of gas production (c), organic matter digestibility (OMD), metabolizable energy (ME) and short chain fatty
acids (SCFA). A medium similar to one developed for gas production was used for batch rumen culture system to
measure pH, and NH3-N and in vitro digestibility. The pH of the media was measured after 24 h incubation. After
24 h incubation, the contents of each glass bottle were empty, strained through four layers of cheesecloth and then
10 ml of strained rumen fluid was acidified by 10 ml of 0.2 N HCI for determination of NH3-N using the distillation
method. Finally, all contents remaining in the bottles were filtered through nylon bags, oven dried at 60 °C for 48 h
and analyzed for IVDMD and IVOMD.
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Results and Discussion The results showed that the chemical composition of leaves of trees varied significantly
among species. Maple tree had highest (1.27%) and Caucasian oak, Hornbean and Lexandrian Laurel had lowest
(0.52, 0.56 and 0.58 respectively) of crude Ash content. The crude protein content of the tree leaves ranged from 7
to 18%. The highest and lowest tannin content were related to Beach tree (0.063 g/kg DM) and Caucasian oak
(0.018 g/kg DM) respectively. There were significantly differences among several leaves of trees species on OMD,
ME and SCFA. Addition of Poly Ethylene Glycol (PEG) increased potential gas production compared without PEG.
The highest gas production and rate of gas production was related to Lexandrian Laurel tree without PEG (214/9 ml
and 4.34 ml/h respectively). Portioning factor, Microbial crude protein and Gas yield decreased when used PEG.

Conclusion Generally, obtained results showed that some of the leaves of trees can be fed as supplements to low
protein forage, and can alleviate feed shortage for ruminants in dry season.

Keywords: Chemical composition, Disability, Gas production, Leaves of trees, Polyethylene Glycol (PEG).



