Abstract

Nutrient composition and in vitro dry matter (DM) digestibility of leaves
of five wild trees (Acacia modesta, Pistacia attlantica, Pistacia khinjuk, Olea
cuspidata and Zizyphus mauritiana) and five cultivated trees (Prunus dulcis, Pyrus
malees, Prunus persica, Prunus domestica and Punica granatumy), collected from
~ three different locations in Balochistan, were determined. Ash, crude protein
(CP), neutral detergent fiber (NDF), acid detergent fibre (ADF) and in vitro dry
- matter digestibility (IVDMD) varied (P <0.001) due 10 tree species, but were not

‘affected by location. Ash contents ranged from 4.62 to 17.02 percent of dry
matter (DM) and remained higher in the cultivated tree leaves. CP in DM ranged
from 7.17 percent in Olea cuspidata to 15.19 percent in Acacia modesta. Mean
CP across all the species was 11.10 percent in DM. TI'he ADF and NDF in the
leaves ranged from 12.71 to 30.41 and 14.25 to 40.95 percent of DM,
respectively. In vitro DM digestibility varied from 13.80 percent in Pistaciqg

~contributes 37.8 percent dry matter, 35 percent crude protein and 37 percent
TDN to the total feed avallability in Pakistan (Rahim. 1998). Rangelands serve
as a major feed source particularly in mountainouys regions by providing large
varieties of grasses, shrubs and tree fohiage. Livestock farmers through experience

have determined the usefulness of tree foliage as a complementary feed for their
~livestock especially during feed scarcity seasons. This includes both wild and
cultivated (orchard) tree species. The major problem appears to be inadequate
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management systems, apparently due to lack of information on the nutritive
values of local tree leaves, which constrain their optimum use as a feed. The
present research was conducted to determine the nutritive values of some tree
leaves commonly fed to livestock in Balochistan. |

Materials and Methods

Sample Collection

The leaves of five species of wild tree (Acacia modesta, Pistacia
attlantica, Pistacia khinjuk, Olea cuspidata and Zizyphus mauritiana) and five
cultivated tree species (Prunus dulcis, Pyrus malees, Prunus persica, Prunus
domestica and Punica granatum) were collected from three different locations in
Balochistan. The cultivated tree leaves were collected from Bawar, Zinda Pir, and
Bagh Villages and the wild tree leaves were collected from the hilly areas of
Anambar, Zinda Pir and Garang of districts Loralai, Sibi and Killa-Saifullah,
respectively. About two kg mature leaves were randomly collected from five
different trees of each species, mixed and air dried in shade. The leaves were

- manually shredded from the trees at the time of full maturity soon after picking
of fruits 1 July 1997. Leaves from the wild tree species were also collected
during July to August 1997 at full maturity.

Chemical analysis

The air dried leaves were ground in a laboratory mill through 1 mm
screen. Dry matter (DM), ash and crude protein (CP) were analyzed according
to Official Methods of Analysis of the Association of Official Analytical Chemists
(1990). Acid detergent fiber (ADF) and neutral detergent fiber (NDF) were
determined as described by Georing and Van Soest et al. (1970).

The in vitro dry matter digestibility (IVDMD) was measured with the two
stages technique of Tilley and Terry (1967), using fresh rumen liquor collected
from a fistulated buffalo steer, fed a mixture of maize fodder and wheat straw.
Metabolizable energy (ME) in the leaves was calculated from the in vitro results
as suggested by the Ministry of Agriculture Food and Fisheries, London (1984).

Statistics

The data were analyzed with the analysis of variance procedure (Steel and
Torrie, 1980). The model included main effects of tree species, tree types (wild
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and cultwated) and locattens The means were compared with the Tukkey’s
~ Studentized Range Test as described by Steel and Torrie (1980). Relattonshtps
. among different parameters were calculated with the linear regressu;m method.

Resu-its and DtSCUSSlon .-

Nutrients composition of the tree leaves are summarized in Table 1. Ash

‘content as indicative of mineral matter ranged from 4.62 to 17.02 percent of DM

and affected by tree species (P <0.001) but not due to location. Ash was higher

(P <0.001) in cultivated than wild tree leaves (12.42 Vs 7.66 percent). Positive

- correlation between the ash contents and IVDMD of the leaves (Table 2)

~suggested that ash was helpful in stimulating digestibility of the leaves presumab]y
 through supply of essentlal minerals to the rumen mlcrobes

. Table. l. Nutrients composition and in vitro dry matter digestibil‘ity (IVDMD) of
B different tree leaves (each value is a mean of three locations).

Percent ot dry matter

--- |

12.64 11.83  19.80 - 18.19  68.59
| 937 1064  27.02 1931  55.01
14.64 1349 2355 1532  70.78
1702 1249 2407 1836 56.14

Tree species

| Prunus dulcis

Pyrus malees

Prunus persica

Prunus domestica

Punica granatum 872 893 1425 1901  60.71

| Acacia modesta 1237 1519 3194 2326  50.52
Pz'stac"ia‘tttrlamfm 571 8.29 29.08 30.41 13.80
 Olea cuspidata 5.96 7.7 . 4095  27.09 ©28.37
'Pz's_tacia khinjuk

462 959 15.78 12.71  55.78
| Zizypus tnauritiana_- . |

. 10 25.83 21.10  49.84
3.27 4.67 1133 16.26  13.53

Kk ko sk e e

| Mean
LSD (0.05)
| Significance level

%= P<0.05; ** =P<0.0l: %% = P<0.00]
CP=Crude Protein; NDF=Neutral Detergent Fiber:
ADF=Acid Detergent Ftber '
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2. Correlation coetticient (r) for the rélationsﬁhip between chemicg]
components and /x vitro dry matter digestibility in tree leaves -
(observations = 30).

[

(Chemical components as
| percent in dry matter
X

Ash

Regression
cquation

Correlation

Level of
S dignificance.

053 | p<oo

Crude Proteip o

0.35 | P<0.0s

| Neutral Detergent Fiber

-0.6_] . P<0.00]

Acid Detergent Fiher

-0.68 P<0.001

ot respond to locations and i _
Maximum. CP was found in A¢ &7

Vphu, 1t (13.39 percent). While Olea
cuspidara. and Pistaeig attlanti the lowest (P<0.05) Ccp contents of 7.17 e
~and 8.29 percent. respectively. Mean CP in cultivated (11].47 percent) and wild B
tree leaves ( ' o

10.72 percent) did not differ significantly. Similar variation in CP
values of different

ree leaves was reported by Hayat (1998) and Gho] (1981).
Crude protein contents | - o .

could be ranked medium. close | ;
and above the critical Jeve] of 10 pe red for

'n the rumen (Preston and Leng. [987).

) but were not
F<0.01) in cultivated tree leaves.
D of the legveg (Table 2) and in
_ Fand NDF a5 negative index of
Hutritive value in fora . ents in the present tree leaves were L
\ tor other forages (National Research
Council, 1989) suggestin 1 could be ranked as better quality forage
for ruminant animals. . - | ' | |
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IVDMD of the tree leaves varied due to species (P <0.001) but did not
| show any response (o difference in location. Comparison among the tree species
| = (Table 1) showed that IVDMD of Prunus domestica leaves was maximum (70.78
| vercent) and that of Pistacia attlantica (13.80 percent) remained the lowest
| (P<0.05). Leaves of cultivated tree appeared more digestible (P <0.05) than the
L wild species (62.25 Vs 37.44 percent). Correlations of chemical components with
|-. IVDMD in the tree leaves are shown in Table 2. The high correlation of ADF
| with IVDMD (r= -0.68, P<0.001) demonstrated that ADF may ‘be used to
| . predict IVDMD and would serve as a useful criterion for evaluating tree leaves
| as suggested by Van Soest (1982) for other forages. o

Calculated metabolizable energy concentration (MJ/Kg DM) ranged from
7 31 in Pistacia Artlantica to a maximum of 9.32 1n the Prunus dulcis leaves and
 remained higher (P<0.01) in the culuvated than 't,he' wild tree leaves.
~ Metabolizable energy contents in the cultivated tree leaves closely matched to the
values reported by the Ministry of Agriculture Food and Fisheries. London (1984)
for common grasses and green legumes and suggest that leaves of cultivatec
~orchard trees are potentially good quality forage for ruminants. Among the wild
I tree leaves, ME contents in Acacia modesta and Pistucia khinjuk were higher
(7.05 and 7.67 MJ/Kg DM, respectively) and explain the tarmer’s preference for

feeding these leaves to livestock in Balochistan. '

References

- Official Methofds of Analysis of the Association of Official An’al};tical 'Chéfn-ists
" 1990. Hoerwitz, W. (ed.) Association of official analytical chemists. Washington
~ D.C.. US.A. - '

. r- [ -
:Tr_.l-.p-.l.. ll.+._...l i L+ LR FE et [ : . - . . e e - y L . - . - . . - .
e e T T T bR i -+ i AR P R s SN T e NG AR R
e S R I S T TR O DT A DL A e T O N - EN OO Pl P - a Lk el L
; i A Lot - . S i T R L A Dot LT . L T e et o el B PR T PR L .
. .- . R L e " . L N e et . 3 B LA TR R T e IR S R L ] - - R T
. .. - N . . Cat L L - DA [ IR s, . L P I T - sttt . L L T L
) ' . - . . . e Ty e, Tt . - : T 5 A ' T tae . T
. ' - . . - - . . B W e .
. 1 . . . . . [
. '
- o 4 ' ' -
+

Gohl. B.O. -198;1. Tropical Feeds. Food and Agr'i-c. Orgamzation the United
Nations. Rome, ltaly, pp. 217-285. | | '

Trmd AR 1 e ikaden ok
. e L ..-_...._ . ': . _.| _::-l' K

Georing, H.K and P.J. Van Soest. 1970. Forége fiber analysis. Agric. Hand
book, 379, ARS. USA. - | - '

N
[Epe— llr,in_.h_l.ln_l;\?ﬁt_l-_lw-:uh-_rrr- . ':""r""\-'l."a-lp'ﬂ'
e e et - . - A o - .
.. r - - . -1 e "
LI Rl . LoTa ) - . -
) . . .
. '

Hayat, N. 1998. Chemical composition ot different tree leav_es found in NWEP.
Technical Report. Faculty of Animal Husbandry and Vety. Sci. NWFP. Agric.
Univ. Peshawar, pp. 14-24. | ' | - -

73




The Pakistan Journal of F’orestry o vﬁ; 49(1-4), | 999

Mlmstry of Agrlculture Food and Fisheries, London. 1984, Energy allowances"fj_;f{,_,i;
- and feeding systems for ruminants. Her Majesty’s Statlonery Office, Londnn oy
Pp. 71 -72. |

National Research Council. 1989. Nutrient requirement of dairy cattle National |
| Academy Press, Washmgton D. C pp. 90- 110 | S

| Preston T.R. and R. A Leng. 1987 Ruminant productlon system Penambollz_.'T_"i",fﬁf;:"
book Armidale Australla pp. 113-124, - s

Rahlm M. 1998, Avallablllty and Utlhzanon of feed resources m Pakistan- 1996
*Techmcal Report Faculty of Animal Husbandry and Vety Sc1 - NWEFP. Agric. S
Univ. Peshawar pp 14 24. RO

';Steel R.G.D. and J. H. Torrie. 1980. Principle and procedures of statlsncs
McGraw Hlll M.C. Book Co., USA, pp 172- 238 |

Tllley, . M A. and R.A. Terry, 1967. A two stage technlque for the in vzrro .
"--dlgestlen of forage crops. J. Brit. Grassland Soc. 18: 104-108. e

| Van Soest, P.J. 1982. Nutrltlonal ecology of the rummants 0O&B Book Inc
Corvalhs Oregon USA, pp 75- 94 o | - '

74




	001.BMP
	002.BMP
	003.BMP
	004.BMP
	005.BMP
	006.BMP

