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Abstract: The aim of this study was to determine the effect of species and site on the condensed tannin (CT)
content of Rhus glabra, Quercus cercis, Pistica lentiscus, Pinus brutia, Juniperus communis and Rosa canina.
The CT content of Juniperus communis obtained at site 1 was significantly higher than the others whereas the
CT of Pinus brutia obtained at site 2 was significantly higher than the others. Except for Pistica lentiscus CT
production of leaves from shrub and trees at site 2 was less than those obtained at site 1. Decrease in CT
production ranged from % 16.46 to %45.75. The highest reduction in CT was obtained from Rosa canina leaves.
On the contrary CT content of P. lentiscus obtained at site 2 was % 25 higher than that obtained at site 1. Site
1 produced significantly more CT content than that for site 2. It was concluded that the species and growth site
had a significant effect on the CT contents of shrub and tree leaves. Most of the shrubs and tree species should
be supplemental with polyethylene glycol (PEG) or other alkali to reduce the possible detrimental effect of
tannin in the leaves. 
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Tree and shrub leaves are an important component of
diets for goats, cattle, deer, game, and sheep  and play[6,14]

an important role in the nutrition of grazing animals in
areas where few or no alternatives are available .[12]

However tree and shrub leaves contains of considerable
amount of condensed tannin which have an ability to bind
reversibly or irreversibly to proteins in feed, saliva and
microbial cells, with microbial enzymes, and with
endogenous proteins or other feed components and to
inhibit ruminant microorganism activity . The use[2,5,7,23,13]

of tree and shrub leaves by herbivores is restricted by
defending or deterring mechanisms related to high tannin
content . High levels of tannins in leaves restrict the[17]

nutrient utilization and decrease voluntary food intake,
nutrient digestibility and N retention . However[9,20]

moderate level of tannins may prevent bloat and increase
the bypass proteins for digestion in the small intestine[18]

and improve the utilization of the essential amino acids .[24]

 There is limited information regarding the effect of
species and site on CT content of shrub and tree leaves
used animal nutrition. The aim of this experiment was to
evaluate the effect of species and site effect on the
condensed tannin content of shrub and tree leaves.

 Leaves from four shrubs and two trees; Rhus glabra,
Quercus cercis, Pistica lentiscus, Pinus brutia, Juniperus
communis and Rosa canina were harvested in June, 2005
from two different sites (Baskonus and Citosan) in
Kahramanmaras, in the south of Turkey. The site 1 located
at altitude of 630 m above sea level. The site 2 located at
altitude of 1200-1400 m above sea level. Leaves were hand
harvested from at least 10 different trees, then pooled and
oven dried at 60 °C at 48 h .[1]

Condensed tannin analysis: Condensed tannin was
determined by butanol-HCl method as described by
Makkar et al . Mimosa tannin (MT; Hodgson, England)[11]

was used as an external standard.

Statistical analysis: Two-ways analysis of variance
(ANOVA) was carried out to determine the effect of
species, site on condensed tannin content and their
interaction using General Linear Model (GLM) of
Statistica for windows (1993). Significance between
individual means was identified using the Tukey’s
multiple range test . Mean differences were considered[15]

significant at P<0.05. Standard errors of means were
calculated from the residual mean square in the analysis
of variance.
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RESULTS AND DISCUSSIONS Except for Pistica lentiscus CT production of leaves

The CT contents of shrub and tree leaves obtained obtained at site 1. Decrease in CT production ranged from
from two different sites are given in Table 1 and Figure 1. 16.5 % to 45.8 %. The highest reduction in CT was
The results of this study showed that the species and site obtained from Rosa canina leaves. On the contrary CT
had a significant effect on the CT of tree and shrub content of Pistica lentiscus obtained at site 2 was 25 %
leaves. The CT content of Juniperus communis obtained
at site 1 was significantly higher than the others whereas
the CT of Pinus brutia obtained at site 2 was significantly
higher than the others. The CT content of Pistica
lentuscus was considerably higher than that obtained by
Kamalak et al  whereas the CT of Juniperus communis[8]

was  considerable  lower  than that obtained by Kamalak
et al . On the other hand the CT of Pistica lentiscus is[8]

consistent with that obtained by Landua et al . The CT[10]

content of Pistica lentiscus ranged from 107 to 118 g/kg
DM. The condensed tannin content of tree leaves varied
with season. Landua et al  also showed that there was[10]

considerable variation between growth sites in terms of
condensed tannin content. 

from shrub and trees at site 2 was less than those

higher than that obtained at site 1. The results obtained in
this  study  are in agreement with the findings of Stewart
et al  who found that CT content of Calliandra[22]

calothyrsus M. varied with growth site. There was %12 of
difference in CT of Calliandra calothyrsus M obtained at
two different sites.

The average CT contents produced at two different
sites are given in Figure 2. Site 1 produced significantly
more CT content than that for site 2.

CT content of forages in the range of 60-100 g / kg-1

DM depresses intake and growth of animals . CT content[3]

of the leaves of Rhus glabra obtained at both sites was
lower than this range whereas CT content of the leaves of
Quercus cercis, Pistica lentuscus, Pinus brutia and

Fig. 1:. The condensed tannin contents of shrubs and tree leaves.

Fig. 2.The average condensed tannin content across sites.
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Table 1: The effect of species and site on the condensed tannin content of
tree and shrub leaves.

Species Sites
-----------------------------------------------
Site 1 Site 2

Rhus glabra 16.2 13.5a  a

Quercus cercis 137.6 93.1d c

Pistica lentuscus 100.1 124.2c d

Pinus  brutia 205.8 164.3e f

Juniperus communis 230.6 136.7f e

Rosa canina 72.2 39.2b b

  Mean 129.8 95.2
  SEM 5.26 6.66
                Significance level
Species                      ***
Site                      ***
Species x Site                      ***

Juniperus communis obtained at both sites higher than
the upper level of this range. Therefore, supplementation
of polyethylene glycol (PEG) or other alkali can be
recommended to reduce the possible detrimental effect of
tannin in the leaves obtained at both sites. On the other
hand CT content of the leaves of Rosa canina obtained
at site 1 fell into this range whereas CT content of leaves
obtained at site 2 was lower than this range. Therefore,
supplementation of polyethylene glycol (PEG) or other
alkali can be recommended to reduce the possible tannin containing trees and shrub leaves. Asian-
detrimental effect of tannin in the leaves obtained at both
sites. The practical uses of tannin-binding agents,
particularly PEG, in tannin assays and for determining the
negative effects of tannins on feed intake and digestion
in ruminants were reviewed . Pritchard et al  showed[19]    [16]

that sheep fed mulga dosed with PEG markedly increased
intake, weight gain and wool growth. Gilboa et al  also[4]

showed that a single daily dose of PEG (10g/day)
improved intake and efficiency of utilization by sheep and
goats consuming tannin rich forages.

Conclusion: The species and growth site had a significant
effect on the CT contents of shrub and tree leaves. Most
of the shrubs and tree species should be supplemental
with polyethylene glycol (PEG) or other alkali to reduce
the possible detrimental effect of high tannin in the
leaves. 
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