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In the present study, carbon stocks of linear structures of trees outside forest in Kurnool district
were estimated through sampling of 236 0.1 ha plots. A total of 3922 tree individuals belonging
to 51 angiosperm species were enumerated in the sampled plots. The mean tree density was
150.50 per ha; mean basal area is 24.54 m2 ha-1; mean volume of trees with >10 cm diameter
is 20.07 m3 ha-1; mean total tree biomass is 176.20 tons ha-1 and mean carbon stock is 83.66
tons ha-1. Extrapolated biomass and carbon content for linear structures are calculated as 0.528
Mt and 0.251 Mt respectively. The carbon sequestration potential is estimated as 0.918 Mt CO2.
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Biodiversity of soil algae in a tropical endoaquept planted to rice under flooded
condition under long-term application of chemical and organic-N sources
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Organic N resources are being increasingly used to meet the N demand of the growing rice
crop under organic cultivation which could be a win-win option for restoring soil health as well
as reducing leakage of reactive N to the environment apart from impact on microbial diversity
of rice soils. We studied the diversity of algae and cyanobacterial strains in a field experiment
with 9 treatments involving chemical, organic and a combination of chemical and organic-N
sources being used for growing rice crop for the last 15 years. A total of 66 species belonging
to 33 genera under 4 classes of cyanobacteria, green algae, diatoms and euglenoids were
recorded.  Highest diversity of species was found for the cyanobacteria (30 species) followed
by diatoms (22 species). Among the different treatments, the community structure of soil algae
varied with highest diversity being recorded in field plots amended with chemical fertilizer
(Shannon diversity index 3.22) and the lowest in the unamended field plots where no N source
was added. Results indicate that anthropogenic activities in rice fields including application of
organic residues can influence the diversity of soil algae

© 2015 Orissa Botanical Society
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Gloriosa superba L. is an important medicinal plant of India. It is an important source of
pharmaceutical compound known as colchicine. This plant has become endangered in our
country. To protect this species we adopted in vitro methodology to develop simple protocols
for shoot multiplication as well as in vitro tuberization. Maximum shoots (15.67±0.34) were
multiplied from tuber explants on MS medium fortified with 5.0 mg/l BAP. The elongated shoots
with healthy tubers were subcultured for rooting and best response was on MS medium
supplemented with 1.0 mg/l IBA. The in vitro raised plantlets were acclimatized in green house
and successfully transplanted to natural condition with 75% survival rate. The regenerated
plants were cytologically and phenotypically stable.
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Similipal Biosphere Reserve (SBR) is situated in the district of Mayurbhanj, Odisha. It forms the
major part of Eastern Ghats having rich floral diversity. SBR is inhabited by many tribal
communities too. They are in habit of using the wild phytoresources against different microbial
infections. Wild cucurbits are prime components of the phytoresources of SBR. Keeping this in
view, four wild cucurbits (Trichosanthes tricuspidata, Diplocyclos palmatus, Cucumis melo,
Trichosanthes cucumerina) were collected from SBR and experimented for their antibacterial
activities against five selected bacterial strains (Streptococcus mutans - MTCC 497, Streptococcus
pyogenes - MTCC 1926, Vibrio cholerae - MTCC 3906, Shigella flexneri - MTCC 1457 and
Salmonella typhi - MTCC 1252). The MIC (minimum inhibitory concentration) of the extracts
was determined using broth dilution assay. Results revealed that the methanol extract of T.
tricuspidata fruits showed lowest MIC values against S. pyogenes whereas the acetone and
methanol extract of C. melo fruits showed lowest MIC values against S. mutans. The paper
highlights a comparative account of antibacterial potential of wild cucurbits collected from SBR
and activity of the extracts against specific bacterial species.

© 2015 Orissa Botanical Society
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Effects of an organophosphorus insecticide dimethoate (O,O-dimethyl-S-(N-methyl
carbamoylmethyl) phosphorodithioate) and herbicide triazine (2-chloro-4-ethylamino-6-
isopropylamino -S-triazine) were measured separately and also in combination on growth and
pigment fluorescence of the cyanobacterium Anabaena doliolum with 4 days exposure. Both
the pesticides reduced the growth and chl-a content of the cultures but enhanced the fluorescence
from phycobilisomes (PBS), PS II and PS I. PS II fluorescence at 580 nm excitation was
increased more than that of PBS and PS I and atrazine more effectively accelerated PS II
fluorescence than that of dimethoate. The EC50s were 33.17±1.85 μM and 11.94±0.83 μM for
dimethoate and atrazine, respectively, determined from a significant first order polynomial
relation between PS II fluorescence and pesticide concentrations. The predicted EC50s, calculated
from concentration addition equation, ranged between 12.76 and 28.16 μM and the observed
EC

50
 in combination of the pesticides ranged between 12.62±0.93 μM and 28.74±1.39 μM. It

was found to have additive effects in the combination.

© 2015 Orissa Botanical Society
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Quantitative assessment of tree species diversity from representative sample plots of three
forest ranges of Nayagarh Forest Division of Odisha, India was made. Sixty six (66) transects
(1000 m X 5 m) were laid in Nayagarh (20 nos), Dasapalla (20 nos.) and Mahipur (26 nos.)
forest ranges for enumeration of the tree species having ≥ 30 cm GBH. A total of 162 tree
species belonging to 115 genera under 44 families were recorded. Maximum of 128 tree
species from Nayagarh, 119 species from Mahipur and minimum of 89 species from Daspalla
range were enumerated. Shorea robusta, Buchanania lanzan, Lannea coromandelica, Terminalia
alata and Cleistanthus collinus were the predominant tree species of the study area. The
families Rubiaceae, Euphorbiaceae, Fabaceae, Moraceae and Mimosaceae were found to
contribute to maximum species richness, stand density and basal area. The stem density varied
in the range of 466.54 stem ha”1 in Dasapalla range to 530.30 stem ha”1 in Nayagarh range.
The stand basal area was maximum (31.62 m2 ha”1) in Dasapalla range followed by Mahipur
(17.13 m2 ha”1) and Nayagarh (13.16 m2 ha”1). However, highest value of Shannon-Weiner
Index (3.61) was recorded for Nayagarh range and lowest (3.51) for Manipur forest range. The
tree density and species richness decreased with increasing girth class. Highest number of
species and maximum density was recorded for 30-60 cm girth class in all the three forest
ranges.

© 2015 Orissa Botanical Society
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Improvement of seedling and clone establishment capability of Pongamia pinnata
(L.) Pierre grown in fly ash using mixed microbial inoculums
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Among various energy plants, Pongamia pinnata is one of the most important species because
of its multipurpose uses, high oil content and high medicinal values and need to be cultivated
in large-scale for commercial use. In order to facilitate survival and growth of suitable species
in marginal and wastelands and for meaningful utilization of fly ash, fly ash with different
concentrations and combinations of growing media were used as substrates supplemented with
microbial inoculums for better establishment of vegetatively propagated plants of Pongamia
pinnata. Maximum growth, biomass production and better nodulation in the plant was achieved
using fly ash and coir pith in the proportion of 4:1 and garden soil and coir pith in the proportion
of 3:2  as compared to dilution with sand and pure fly ash.
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Cadmium contamination in agricultural soils is of global concern because its concentration in
soils is enhanced now-a-day due to application of pesticides and phosphatic fertilizers. Three
high yielding low land rice varieties of Odisha, var. Hiranmayee, var. Mrunalini and var. Jagannath,
were investigated for their genotypic responses under low doses (0 to 500 μM) of cadmium in
hydroponic cultures. Rice varieties were grown in YS nutrient solution with different concentrations
of Cd and photosynthetic pigment analysis, heavy metal tolerance indices, phytotoxic symptoms
and overall plant growth parameters were evaluated every 5 day interval for 20 days. Chlorophyll
(Chl) and carotenoids pigment levels significantly decreased over time with increasing Cd
concentration. Increased Chl a/b ratio indicated a marked fluctuations in the Chl b level. Total
Chl content reduced with a prolongation of treatments, proportionately with the test concentrations.
Chlorosis was primarily observed from 14th day of the treatment. Root growth was inhibited with
a conspicuous blackening and loss of adventitious rootlets at 200 and 500 μM of Cd2+ in the
solution, while 10 and 50 μM Cd2+ in nutrient solution stimulated the plant growth. Tolerance
index values reported in var. Mrunalini to be of higher Cd tolerance while var. Jagannath to be
lower Cd tolerance at Cd level below 500 μM.
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Qualitative estimation of bioactive compounds and evaluation of antimicrobial
activity of Strychnos nux-vomica L. leaf extracts
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Strychnos nux-vomica, an important wild medicinal plant of Odisha, was evaluated for the
possible bioactive compounds through qualitative screening and thin layer chromatography
(TLC). The Minimum Inhibitory Concentration (MIC) was determination for the anti-microbial
activity of its leaf extracts (n-hexane, acetone, methanol and aqueous) against five bacterial
strains (Streptococcus pyogenes, Streptococcus mutans, Shigella flexnerii, Salmonella enteric-
typhii and Vibrio cholerae) and two fungal strains (Candida parapsilosis and Aspergillus
tubingensis). The results of phytochemical screening revealed the presence of saponin, tannin,
alakaloids, flavonoids, phenolic compounds, steroids and terpenoids in the leaf extracts. With
n-hexane and aqueous extracts, the MIC of 400 μg/ml was found effective against Streptococcus
pyogenes, Shigella flexnerii and Candida parapsilosis. TLC showed visible bands with aqueous
and n-hexane extracts. The results of the present study corroborates the claims of tribals and
traditional healers about the use of S. nuxvomica for the treatment of bacterial and fungal
infections.

© 2015 Orissa Botanical Society
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Mahanadi Wildlife Division in Odisha harbours diversified vegetation mostly belonging to tropical
moist deciduous forests and rich flora including a number of important and threatened medicinal
plants. Due to habitat destruction and overexploitation, the wild populations of several medicinal
plant species have declined considerably in recent years. In the present communication, first-
hand information collected from local inhabitants on ethno-medicinal uses of 18 prioritized
threatened medicinal plants of Odisha like Rauvolfia serpentina, Mesua ferrea, Oroxylum indicum,
Gardenia gummifera, Gloriosa superba etc. have been provided. Needs for periodic threat
assessment and strategy for conservation of these important species including reintroduction
in natural habitats have been emphasized.
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The ethnobotanical uses of 52 plant species occurring on sand dune of coastal West Bengal
from East Medinipur district to Talsari of Odisha have been described in this paper. Botanical
name, family and medicinal uses have provided for each species.
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Eragrostis pilosa (L.) P. Beauv (Poaceae): An addition to the grass flora of
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Eragrostis pilosa (L.) P. Beauv (Poaceae) collected as new addition to the grass flora of
Andaman and Nicobar Islands. Eight species of Eragrostis have been enlisted in earlier reports
from this region. The paper embodies vivid description, photographic plate, illustration along
with distribution and taxonomic status.
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Three species of Pteris and one species of Pteridium Gleditsch ex Scopoli are reported as new
distributional records for Odisha state from Similipal Biosphere Reserve. Correct botanical
name, diagnostic features, phenology and ecology of each species has been provided.

© 2015 Orissa Botanical Society

A R T I C L E  I N F O

0��	 ������
�
	����!	��	���������!���	��	������	���
���	����	�����	���	���������	���	��	
�
����������	�

����
��	!��	����������	D������ 	D�����	*'8+,- 	C����!	*'8#"- 
�����	 ��� ���� *'8?#- 	 :�����	 ���	 ����
�
	 *'88,58&-	 ���
)��������	 *'88?-	 ����	 ��������	 �

�����
�	 ��	 ��
�	 �����
���	����	������	��	���������	�����	��	���	������	7	
�
����������
�

����	 ��	 ���	 �����	 ��	 1������	 ������
�	 ���	 ��������	 �!
���	 ��� ���	 *'8?8-�	 ������	 ��� ���� *+"''-	 ���	 :���	 ��� ���
*+"'.-� ��������	 ���	 �

�����
�	 ��	 ���	 ����������	 ���
���
���
	������	 ���	���������
��	�������!	��	�������

0��	�������	
����
���	���������	�����	���2	���	�����
����	!����	 ��	 ���	:�
�����	���������	<������	���	��������
���	�

�����
�	��	��	
��!	��	88	����	���������	��	.'	����
��
������	���	��	���
� 	�����	���
���	��	1������*)������
���-
���	 ���	 �����	 ��
��!	 1����#���� ���
������ *���-	 =�2��
*������������
���-	 ������	 ���	 ��	 ��	 ���	 ��������������
��
����	 	 ���	 ���	 �����	��	�������

>����	1�����	��	�	�����	���	
�
����	�����	
���������

��!	 ���
�
��
	 ���	 �������!�����!	 ����� 	 ���	 ���

��������
�����	 ���	 �����	 ����	 �	 ������
	 ��	 ���	 ���������


����
����	 ���	 
�������	 ���	 ���	 ���	 �����
���	 ��	 ��
����4��
0��	 �����	 ��������	 ��2�	 �����5����	 �
���5
����
����	 ���	 ���
���!	 ���������
	 ��	 ����	 
����	 0�����	 
��!	 �����5������


���������	 ����	 ����	 ���
�����	 �����	 ���	 ����� 	 9�����5
/��2���	*+"'#-	
���������	��
�	�����������	���	
����������
�����	��	���	������	���������	0��	�����	1�����	��	�����������
�!	 �����	 +#"	 ���
��� 	 
����!	 �����������	 ��	 �����
��	 ���
���5�����
��	 �������	 ��	 ���	 ������	 (�	 ������ 	 :�����	 ���
����
�
	*'88,58&-	��������	�����	���
���	��	)������
���
���
	���	����� 	����� 	)��������	*'88?-	
��������	�����	���
�

�����
�	��	�����		���
���	��	1���������
	���	������	������
���	�������	����! 	�����	���
���	��	1����������	����	
����
���
���
	:�
������	������	0����	����	��
��!	1�����������������
0����� 	1�� �����
��������
�	 ��	 ���	 � 1�� �
������� ���	 ���
������	���	 ��	��	���	��������������	 ��
����	 ���	�������

:��
�	 �����	 ����	 ���	 ���	 ��	 ���	 �����	 ����� 	 
����
�
������
��	��
�	����	������	
������� 	�����	���
��������	��
�
���	��������	������	7	������
�
	�

����	��	�����	1��������
��������	�!	�������	���2���	���
	������	��	�����	��	0����	'�

Ψ� ��������	
�	�� 
������� �"�
���� 
������
*
���
�������

������ ��		
���
����



�	 $	��� ���
��  ��(
��
	
� ���

� ��
	
�
� ����

�� �����	�
��	
���	�		0����� 	7
��	)�!������	>������	#@
'"+�	 '8.&�

)�����	'5'�#	
	�����	<��4�
�	���
� 	����� 	'�#5+	

	��
���
� 	����	����	���
25�����	�
�����	9�����	
��������	*&5?
���	 �����-;	 �����	 ������!	 ����� 	 �����	 ����	 �����5
������ 
�������!	 �������� 	 ��	 ����	 ��	 ������ 	 .5,	 

	 ��	 ���
� 
��������;	 ��
���	 +5	 ��	 .5�������������� 	 ������5�����	 ��
������� 	 #"5A"	 G	 +"5."	 

;	 �������	 ������	 #5'#	 ����� 
�������� 	�������!	��
�
���� 	�������	��	�����	�����	������!
����2�� 	 ���
������ 	 '#5+#	 *5..-	 G	 .5,	 *5#�#-	 

 	 ����
�������5
������	 ���	 �������!	 ������� 	 �����!	 ��
�������!
�������	 ��	 ������	 
���� 	 ����	 ����	 
������;	 �����	 ����	 ��
������	�����	��
�	����	�����
���
	�������	 ��
����	 ��	
���
����	��	������	���	�
�����;	���
����	+#5.#	����� 	��������� 
������������	��	������� 	 ���
���5������ 	+"5."	G	#5?	

 
����	 �������!	 �������� 	 
������	 ������ 	 ����	 ������	 ��

�
������;	 ���
����	�����	��
����	 ��	 �������	������;	
�����
����	 &5'"	 

	 ����	 ����� 	 ���
�����	 ��������! 	 �����5

������ 	 �������� 	 �������	 ��������! 	 ����	 ������;	 �����

�����
����	���	
�����	��	����	����� 	��
�
���� 	+5���2��
��	���� 	�����
���
	����	��	���
���	����	�������	���
	��
��� 
���	�
���
���
	����	���
	����	��	
���� 	+	��������	�����	��
�����	����	��������	��	
�����	��	��
�����	���	���
���	�	���2
��	 �������� 	 ��	 ��
���
��	 ��������2��	 ����	 �	 
���������
����������	
��� 	���	�����	�����	�������	���
	
���	��������
���	���������	��	����	��	��
�����;	��
���	����� 	!��������
����� 	��	�����5����� 	���5�������!	����	����� 	���������

:��
�
���	 ���
����@	 <<B�5'+&,' 	 =�<	 R	 71� 
."�",�+"''�	����%����� 	:�
������

�
����!@	 (�	 �����	 ������� 	 �
���	 ��
2	 ��������	 ��
�

�
������	��
��	 ��
�	����	����	 �����
�;	'""5'?""	
�

9������@	C��
�5	�
������

=���@	0���	���
���	��	���!	
����	��	�������	���
�
��
	���
���
��	 1�� �
�����	 ���
�����	 ���
	 :����	 (����	 ���	 :��	 B��2�
*
����������	���
	7����
���	)������	�!	:����	R	)�������� 
+""#- 	 ���	 ���	 �����	 ��	 ����������	 ��	1�� �
�����	 ��
�����
�����	 �������	 ������	 ����	 ����	 �����5����� 	 ���
�	 ��	 ���
�

��	��	�����	������	��	1������������� 	���
�	����	���	����
���	���	
�����
���
�


� �����	� ��	��
���	����
��� 	9��	 (���	+."�	'A&?�

)�����	."5#"	

	�����	<��4�
�	��
������	��	��������� 
������� 	 ,5#	 

	 ��	 ���
� 	 ����	 ����	 ���
25�����	 �
�����
9�����	����� 	��
�����
;	�������	������	'�#5+*5.-	

	����� 
�������	 ����	 �������	 ������;	 �����	 ���	 ��
���	 �����5
������ 
�������!	 �������� 	 �����	 '"5."	 

	 *������	 ��	 �������	 ������
�������- 	 '�#5+	 

	 ��	 ���
� 	 �������
���;	 ��
���	 ������5
����� 	 '"5+#	 G	 #5'#	 

 	 �������	 ��	 ���������;	 ������	 +5&

����� 	�������� 	�������!	��
�
���� 	�����	����	������� 	�����
�����	������!	����2��;	�������	������	�����	������� 	����������
��	������� 	+�#5.�#*5?-	G	'�#5+�#*5?-	

 	�
�
�����;	��������
*'	��-+	��	.	����� 	�������� 	
��������� 	������� 	��
�
���� 
������5�����
������	��	������!	���
������ 	������!	��
������
���	������ 	������	���	���
��	����	�
���	����� 	����	������;
������	��	�������	������	�������	*�����	�����	#5A	

	�����- 	'5
.5���2�� 	
�����	 ���2	 ������� 	 ���
��	������	���	��
������
��	 ���� 	 �����	 ���	 �����	 ��
���
��	 �������;	 ��������	 +	 ��
.*��	,-	����� 	��
�
���� 	�������!	������ 	������!	��
������ 

������	������	��
���	��	���
�� 	�������	�����	����	�����	����� 
���
���!	 �
�
�����;	 
������	 �����5
������ 	 ��������!
���
�����;	�����	����� 	�����	���2��;	��
���	���!5�����	��
�����5����� 	��
���
��	����	�����!	�����	�����	�����	��
�
����	��	
��5���� 	�����
����	����	����� 	���������

:��
�
���	���
����@	=�T5,A# 	71� 	'&�"&�+""A 	T����
����2�
��;	<<B�5'+&'?�	=�<	R	71��

�
����!@	Q��	�
���
	�����	�������	������� 	�����
	�����;	'""5
'"""	 
�

9������@	C�!	Y9���

=���@		0��	���������	���
�����	�����	���	���
���	����	�����
��	���������	���	 �����������!	������	 ��	���	 ���
���	 ����	1�
�����
�����	7	�����	����������	���
���	�����	��	���	����	���

���������	 ��	 
��!	 
��������	 ���	 ������	 ���	 
�����	 ��!
������
�
	
���������

�� �����	� �
�����	���	��� 	)�����	9��	=�����	 '#�	 '?+#�

)�����	'�+5'�#	
	�����	<��4�
�	���
� 	����� 	'�#5+	


��	 ���
� 	 ����! 	 ����	 ����	 ���2	 �����	 �
�����	 9�����

��������;	�����	���2	�����5
������	 ��	 �����	����� 	�������!
�������� 	A"5?"	

 	&5?	

	��	���
� 	���
 	��������;	��
���
.5�������������� 	 ����������5�����	 ��	������� 	&"5A"	G	.#5,#


;	 �������	 ������	 '+5+"	 ����� 	 �����������	 ��	 ��������� 
������� 	������� 	���
������ 	'"5'+	G	'�#5+	

 	����	����
��� 
��
�������!	�������	�����!	��	
����� 	����	
������	*+5.	

- 
����	������	�����;	���
����	+#5+?	����� 	��������� 	��������2��
���	 �������!	 ��
�
���� 	 ������ 	 
��	 '"	 G	 .5,	 

 	 ����
�������!	 �������� 	 ����	 ������	 ���	 
������;	 ���
��	 �������
��
�	 ��	 
�����	 �������	 ���� 	 ����2��	 *
��	 '	 

-;	 
�����
���
�����	 ��������! 	 �����5
������ 	 �������� 	 �������!
�������	 ��������! 	 ����	 ������	 ��2�	 ������	 ��	 ����	 �����;
�����	 
�����
����	 ��	 ����	 �����
�� 	 ������� 	 +5���2��	 ��
���� 	 ���	 ��������	 ���	 �����	 �������	 ��	 ��	 
�����	 ��
��
�����;	��
���	����	�����	��	�����5����� 	�����
����	����
����� 	���������

:��
�
���	 ���
����@	 <<B�5	 '+&&& 	 =�<R	 71� 
."�",�+"''�	 T����	 ����2�
���



�


�
����!@	 �

�������	 ��	 
����5��
������	 �������	 ��
������������

9������@	C��
�5�
������

>����	1����#���	 ���	 ����	����	 �������	��	 �	�������
����	 7��	 ����	 ��������	 �������	 ����	 ���
��	 �����	 ������
���
���	�����	��	���	����!	�!	0�!��	*'8,'- 	���	����
����
��	 �����	 ���	 ������
!	 ��	 ���	 ������	 :����������! 	 ���
������
!	��	���	�����	��	�

������	��	:����	7���	���	������
���	���2��	���	�!	9�����5/��2���	*'88+ 	'88A	���	+""?-�
�!	���	����� 	���	�����	��������	�	�����	����	��	������
�

������
��	1��-�������	���	���	����	��������������	��	���	�����
��	 ���	 �����	 ����	 ����	 ���	 ���	 �������	 ���2	 ����	 ���	 
���
���
���	��
��! 	1�����
������ ��	 ���

���������� ���
�����	 *���-	 =�2�� 	 ����	 C���*0�2!�-	 .8@
'"8�'8+#;	������� 	9����	��		(����	*���
������� 	:!���!
�
R	������������-�	'5,#8�	+""?�	1���������
����	���	���
�	)��
/���	 +',�	 '?+?�

)�����	 ��	 ��	 '	 
	 �����	 <��4�
�	 ����	 
��������	 9�����
����������!	����	����� 	
������	�����	��������;	�����	�����5

������	 ��	 ����� 	 .#5#"	 

 	 #5?	 

	 ��	 ���
�	 ��	 ���� 
��������!	������� 	������!	 
������	����	������	�����	����
!���� 	 ��������	 ����	 ���;	 ��
���	 .5�������5���������� 
������!	 ����������	 ��	 �����5����������	 ��	 ������� 	 ."5?"	 G
."5#"	 

 	 ����	 �
�
�����;	 ������	 ,5&	 ����� 	 �������� 
��
�
���� 	������ 	����	�������
��� 	����2��	*+5.	

- 	����
�
�
�����;	 �����	 ������	 +5�������5���������� 	 �������!
���������� 	+"5."	G	'"5'#	

 	����2��	*+5.	

-;	��������	��
'+5'?	 �����	 ���	 ����� 	 ��������	 ��	 ��������� 	 ��������� 
������� 	���
������ 	&5?	G	'5'�#	

 	����	����
��� 	���	������
��	
������ 	�����!	������� 	����	������!	
������5�
�
�����;
����
���	��������	
��	+"	�����	���	����� 	��������	��	��������� 
�������!	 ��������!	 ��������� 	 ���
������5���
��� 	 
��	 ?	 G	 .


 	 ����	 
������	 ��	 
������ 	 �����	 ������ 	 ����	 ������	 ��
�
���;	 ���
��	 ������	 +5�������5���������� 	 ���
������;

���
����	 �������
��� 	 ����	 ������	 ��	 �����	 �����	 �����
��������!;	 �����	 ���
�����	 ��������! 	 �������	 ��������!;
��
����� 	 
����� 	 ���	 
�������	 �������
��� 	 ����	 ������	 ��
�����	�����	�����	��	�����
��� 	�������
����

:��
�
���	���
����@	<<B5�5'+&?& 	=�<R	71� 	.'�"#�'' 
/������ 	:�
������

�
����!@	:���!	������ 	����	���������	��	 ������	 �������

9������@	C�!	Y:����

=���@	1���-�������	��	��������	���
	�������	�����	��	(���� 
��	 ����	 ���
	 :�
������	 ��	 
���������	 ��	 ��	 ��	 ��������
���
���	*9�����	/��2��� 	+"'#- 	���	�������	����!	��	��
�����!
��	 
��
����	 ���	 ������
�
	 ���	 �
�����
��	 ����
��	 ����	1�
���
���������	1���-�������	���	�����!	����
	���	
��
�������

���	 ��	 ���	 ������
�	 ��	 
!�����	 0���
�����	 ���	 ���

���������	 )����������� 	 ���
�	 ��	 �����	 ������	 ��	 ��	 ���

��2	 �!	 
�����	 ������	 ����	 ���
2��	 �����	 (�	 
�!	 ��	 �����	 ��
�������
2	���4���	��	 ���
	���	 ���	��
��	������	��	�����

��!�������'
������ 	7�	1	���	 <��� 	=�	��	 *+"'.-�	.���
�0 ���0��� �

D�����	 *7������!�
���-@	 7	 ����	 ����	 ��
�����	 ���

)���������	 (�����	 	 7�����	 ��	 )����	 :
���
��� !� *''-@
,8,5,8&�

��� 	 )�	 1� 	 C����� 	 C�	 1�	 ���	 )�������� 	 >�	 *'8?8-�	 9���
9����	��	1������	������
� 	�������	)�����	:
��	<���''*'-@
A5,,�

����� 	 7 	 ���� 	 :�	 1�	 ���	 >���� 	 <�	 1�	 *'8?#-�
7��� � ����� 	 ����� 	 ��	 ��� 	 ����� 	 �� 	 ������ �
/��
���0�������&@	 #A.5#A?�

9�����5/��2��� 	��	<	 	1����� 	��	<�	���	)���!�� 	:	�	*+"'#-�
9����	 ���	9���	������	��	=�����	>����	��	=�����

9�����5/��2��� 	 ��	 <�	 *'88A-�	 =��	 ���
���	 �!����
�	 ��
(�����	����������!	���	���	�����	��		=���� 	�5� 	��	'5
,". 	 ����	 ��������	 �������	 (������������	 ���2
������������ 	�����	��� 	 (�����

K	=��	��
����	 ���	������

0����	 	 '
<������	��	�

�����
�	��	 	1�����	 ���
���	 ��	������	�!	�������	���2���

������	 *:�����	R	����
�
 '88&- ������	 	 *)�������� '88?- :�
������	*)������	����!-

1������"������� 1�� "������� 1�������������I

1�� ������� 1�� ������� 1�� "�������

1�� 0����
�
��0� 1�� 0����
�
��0� 1�� �������

1�����
����� 1�� �������� 1�������
����I

1�� �������#� 1�����
����� 1�� �
������I

1�� -��#�������� 1�� -��#�������� 1�� �������#�

1�� ������� 1�� ������� 1�� -��#��������

1�� ������� 1�� �������

!������ 
��� !����
��� ��� (������
�&� 3��
�




	�

9�����5/��2��� 	 ��	 <�	 *+""?-�W0�����
�
	 ��������	 ��	 �����
�������	 (�����	 ���
����������	 ���������!���	 ����	 �
�������	 
�����5����@�7	 ���	 ��
����	 ��	 ����5������
!
���	��
��
������	 ��	 ���	(�����	���
���������	������
:����	C�������	)��	:���� 	�������� 	 (�����

9�����5/��2��� 	��	<�	*'88+-	�0��	�����	���	������	��	���	���
����	D�
���!� 	)�2�����	:!���
���
�	#	*'5+-@	?#5'+"�

D����� 	D�	D�	*'8+,-�	)��������!��	:�@	0��	�����!	��	�����
���	������ 	6���	. 	���	'+.#5'+?"�	7�����	R	:��	���
Q���	=��
��	B��� 	B������

C����! 	D�	9�	*'8#"-�	:�����
���	 ��	 ���	�����!	��	�����
���	�������	�������
	)���� 	<��
���

)�������� 	 >�	 *'88?-	 )��������!��
	 �����	 ��	 �������	 )����
:
��	<���	 +"@	 '5,#�

:���� 	:�	�� 	����� 	7� 	���� 	=�	1�	���	<��� 	=�	��	*+"'.-�
8���
�
����/�������	*���-	������	)��!�����
��� 	7	���
��������������	 ��
���	 ���	)���������	 (�����	7�����	 	��
)����	:
���
���!*,-@	 '',5''&�

:���� 	 :�	 ���	 )�������� 	 >�	 *+""#-�	 9����	 9���5������	 ��
7����
���	 )������ 	6���	 + 	 ���	 '5&?+ 	 ������	 :����
C�������	)��	:���� 	�������� 	 (�����

:����� 	D�	��	���	����
�
 	C�	*'88&-�	0��	9����	��	������ 
6���	, 	���	+#.&5+&#, 	�9��	���	<<B 	������������

0�!�� 	 <�	 C�	 *'8,'-�	7	 ��������	 ��	 ���	 �����	 1����#����
<������	 ,.@	 '5&A�

$	��� ���
��  ��(
��
	
� ���

� ��
	
�
� ����


