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Table 1. Chemical composition and dry matter of leaves collected from different forest trees (%)

DM CP CF EE ADF  NDF

NFE o
Sample

Ash NFC

37.82¢ 14.83° 23.08° 4.87° 2260° 39.69°

4521  830¢ 35.01* 5.18% 38.48* 53.03%

4152° 11.25° 20.54° 435" 31.78° 42.64°

34.88¢ 18,50 20.71>  4.42>  20.65° 28.45°

37.91¢  11.33¢ 19.92° 6.122  2451°¢ 37.16¢

0.62 0.10 0.94 0.33 1.33 0.70

S8 0L

Fraxinus excelsior

9.23¢ 2837  44.98°

zs

16.678  457¢  25.92°  43.94b ) )
Pinus eldarica

3 S

12.75°  10.62° 27.14° 50.24° 25 S
Crataegus azarolus

1479¢ 3084 38.57¢ e
Morus alba

ddw Jo

1329 7179 35222  52.46° T
Salix alba

0.36 0.85 1.21 SEM

P</00) ol b, Slos o Ml 355 s re [0k (5515 03051 b cpuand) Oyt 52 53 alie b s >
Means in column with different superscripts differ significantly (P<0.05).
GUIENDF (gdnl sds 5 53 Jsloeal J:.\.{:J :ADL b sl ASh (s b s el dn 5 S NFC (055,25 51 sule o jlas NFE
Sizele DM bt 555, CP ¢ b CF s o BE (sl oay 52 53 J sl SUINADE ¢ s o 55 53 J honsl

NFE: nitrogen-free extract, NFC: non-fiber carbohydrates, Ash: crude ash, ADL: acid detergent lignin, NDF: neutral
detergent fiber, ADF: acid detergent fiber, EE: ether extract, CF: crude fiber, CP: crude protein, DM: dry matter (% of fresh

weight.
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Table 2. The minerals content measured for different leaves of forest trees

Fe Zn Mn Co K Na Mg Ca N s
Sample
i:' .5/ l;
212.29¢ 10.40° 38.930 2.87 13.952 2.0 3.880 16.94¢ 23.70P e
F. excelsior
5
299.62° 14.37° 61.13¢2 3.40 6.19° 2.12% 2.42¢ 15.55¢ 13.30¢ a
P. eldarica
5 Sl
388.412 31.33° 57.17¢2 2.97 12.592 1.34¢ 4.09° 32.07% 17.90¢ >0 ’JJ
C. azarolus
332.16° 30.03° 55.302 2.50 11.872 2.662 7.642 44,082 29.62 e =
M. alba
Lz Ao
160.83°¢ 64.602 46.20% 2.73 12.572 1.40°¢ 3.680 26.36% 18.1°¢ ) -
S. alba
12.66 6.982 4,90 0.40 0.80 0.19 0.33 410 0.24 SEM

P</00) ol o, Silos o S 335 s gm0k (515 09051 b cpmand) O gten 58 55 wilie 8 g >
Means in each column with different superscripts differ significantly (P<0.05).
05 5816 ) s Na (Sttesle p S 5LST0 5) o 50 MG ((Sitosle p S 51570 5) nds €A (Sizosls o S 5LS/p 5) 0552 N
G LN (Kisosle (’ffﬁlﬁgf«’géﬁw) 3K M (Kistosls f)fjlcS/pde:») SIS o (Kixosle r;}lﬁs/pf) el K (Kexosle
(Sastosle oS /e S ) ool F (SKistosle o S5kSTp S Je)

N: nitrogen (g/kg DM), Ca: calcium (g/kg DM), Mg: magnesium (g/kg DM), Na: sodium (g/kg DM), K: potassium (g/kg
DM), Co: cobalt, Mn: manganese (g/kg DM), Zn: zinc (g/kg DM), Fe: iron (g/kg DM).
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Table 3. True digestibility of dry matter and organic matter and some gas production parameters
under incubation of different leaves collected from forest trees

as as as as cgas gas L gas
TDMD TOMD Gas72h Gas48h Gas24h Gas12h b
(%) (%) (ml) (ml) (ml) (ml) (%/h)  (ml) Sample
i; '§ L;
81.70% 83.18% 47.63° 44 47° 40.50% 31.862 0.098%  46.71° = O
F. excelsior
s
53.474 55.08d 35.97¢ 32.27°¢ 25.56¢ 20.26°¢ 0.061¢  35.96¢ a )
P. eldarica
5 S
76.50b¢ 79.28b¢ 4913 44.47b 35.0° 2556  0.049¢  50.13 25 S5
C. azarolus
85.822 88.18°2 50.502 48.02 42.40? 31.832 0.083>  50.142 et
M. alba
ddw o
74.95°¢ 75.29¢ 50.472 46.80% 38.36° 30.232 0.073* 50.032 B -
S. alba
2.04 1.87 0.57 0.85 0.97 1.38 0.003 0.59 SEM

(P /00) Al o LOT o Gl 0390 s gme Kolo Oyt o 53 alie i Gy gl gla 1 Sl
Means in each column with different superscripts differ significantly (P<0.05).
VY S YA TY OY Gladle) 53 el W5 rezs 58 5 54 Gas 12,24, 48,72 h 8 W s &5 b cgas G Wy el bgas

Sistosle i vaa okl TDMD (Jlesle id> wan Clils TOMD (0 gl 551 ol

bgas: potential gas production, cgas: fractional rate of gas production, gas 12, 24, 48, 72 h: cumulative gas production
after 12, 24, 48, and 72 h incubation, respectively, TOMD: true organic matter digestibility, TDMD: true dry matter
digestibility.
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Table 4. Some microbial parameters, metabolizable energy, ammonia nitrogen, short chain fatty acids
and pH of the culture medium

SCFA  NHs-N NEI ME EMMY MMY DMI (%
PH  mmol) mg/dL) MIKgDM) (MykgDM) (%)  (mg) T~ Ofbody P
weight)
Sample
g; .5/ l;
6.58d 0.89% 16.73P 4.49% 7.80% 22.12¢ 32.50d 3.64° 3.03¢ RS O
F. excelsior
Y
6.700 0.56¢ 15.83d 3.03d 5.73d 37.97¢ 40.40¢ 4,182 2.268 C_
P. eldarica
5 S
6.742 0.77¢ 16.46° 3.95¢ 7.03¢ 54.352 74.078  3.90% 2.75¢ >3 S
C. azarolus
6.64¢ 0.942 17.502 4,682 8.072 17.23¢ 26.60¢ 3.49° 4,222 e =
M. alba
ddw Ao
6.66¢ 0.85° 16.28¢ 4.28P 7.49P 44.45P 60.90° 3.58P 3.220 ) -
S. alba
0.01 0.02 0.85 0.09 0.13 1.62 1.82 0.16 0.06 SEM

(P /00) Al o LOT o Gl 03 g0 s gime Solo Oyt o 53 alie b Gy gl gls 1 Sl
Means in each column with different superscripts differ significantly (P<0.05).
= abj'b_ EMMY %5.).:3}3 u"jjgﬁ" hﬁj: MMY gdfvgm g_,.:ﬂ -PF c(d.,b e.,\;')' Q)j )‘ 6M)J> AJ\)')) Sisosle x_éj.,zd )'.,\id -DMI
s oS 3 o slaal SCFA gLsS\.:J)»T 05550 NHa-N a5 6l a2l (65 51:NEI ‘(.,w,:lﬁl;.a LB 5 ME (5 Ko 0358
DMI: dry matter intake (% of live weight), PF: partitioning factor, MMY: microbial mass yield, EMMY:: efficiency of

microbial mass yield, ME: metabolizable energy, NEI: net energy for lactation, NH3-N: ammonia nitrogen, SCFA: short
chain fatty acids.

S s i e S s el s S el (g BL s b 0 J s
Table 5. Buffering capacity measured for several leaves of forest trees

Base- Titrable Acid-
Acid-Base buffering buffering L - Titrable pH .
. . alkalinity buffering - @ gas
capacity capacity (meqx10° capacity acidity &, |
3 - -3 : Sample
(megx107) (meg)X10 3) (megx10°) (megx10-) p
169.68° 53.88¢ 171.75°¢ 115.80P 220.0° 5.90¢ ’
F. excelsior
LY
206.23¢2 82.212 403.0? 124.032 38.508 4.31¢ c
P. eldarica
3 S5
169.88 43.34¢ 137.25¢ 126.55° 255.25b 6.02° 05 S
C. azarolus
155.71°¢ 59.32°¢ 121.0¢ 96.39° 300.252 7.118 F e
M. alba
Adws Jdo
166.67° 65.31° 229.25P 101.36¢ 169.25¢ 5.67¢ ) -
S. alba
2.84 0.97 3.28 2.56 6.59 0.03 SEM

(P<a/r0) wil e Lol o Ol 35 Sls e Sl Ogte a3 wlie i oy = gl gl Sls
Means in each column with different superscripts differ significantly (P<0.05).
Base 5 G 4T Titratable alkalinity «sa..l s 5L . b :Acid-buffering capacity « =5 LG &l Titratable acidity
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Abstract

This study aimed to compare and determine the nutritional value of leaves collected from five forest
tree species including Fraxinus excelsior, Pinus eldarica, Crataegus azarolus, Morus alba, and Salix
alba. Some chemical-mineral compounds, gas production parameters, buffering capacity as well as
some fermentation parameters were determined according to the standard laboratory methods. Data
were analyzed using a completely randomized design. A significant difference was observed among
all measured parameters (P<0.05). The crude protein contents of leaves ranged from 8.30% for P.
eldarica to 18.50% for M. alba. The contents of NDF (53.03%), ADF (38.48%), ADL (16.67%), and
CF (35.01%) were highest in P. eldarica (P<0.05). M. alba had the highest ash, nitrogen, calcium,
magnesium, and sodium, while S. alba had the highest Zinc (P<0.05). The gas production parameters
(exception constant rate of gas production), true organic matter and dry matter digestibility, DMI,
metabolism energy, short-chain fatty acids, titrable acidity, and pH belonged to each leaf, were highest
in M. alba (P<0.05). P. eldarica also had the highest (P<0.05) acid-base buffering capacity (206.23
megx1072). The each of leaves has been revealed to contain an appreciable amount of nutrients which
can be included in the diets of small ruminants to meet their daily nutrient requirements.
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