
 1

 

 

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

��������	
������
�
�������

�������
���
	�������
������������������
����
���������	��	� 
�
����!�
������"�#	�����	��

�	� 
�
������
���������	���$����	%#����������������

�

��������������	�������������

����
��
��&������&�

��	���
������������&�#&�������
��	��	���������&�����
�
&
	�������
����������

�
���
� 
&�
	&
���� ����	�
�
� ����������&��������&�

�'����������	
��������&��� �&�� ����� ����
� ���

	�	 ����
�����
��������	�����	
������	���
��
����	��	� �
�����	����'
���
��&�	�����	
��	����
���

����&���	��#��	
���	����
�������	�
��(�
�%#�	������ 
��	��%#������� 
��




�
	������������&���

�����&�

��	���
� ������
� ��&��� �	���
������� �������	
��!
	&
���
� �������� �	���������	&
� ���

�
���������&���
�#��

��	�����
�
	���
�������&���&����	
��	���������
�
	�����

������
��
����(�
�

�����&�
� 
�)
� ��	�

� �����*�*����� �**���&��	
��+��#


��
��	��	�������
� 
����

�� �����&�

��

����
	
������
�����

���$������&��������&�

�
#&���
����

��������
�
,�	����&�
���������
	���#	����

�	��
��������	

����
���&����	
	�������������#���	����
�
��	���&�	�����	������

	����#����#	����

	�'�� �
�	�� 
��� ��� ������ ���� ����#��	�� �����&�

�� #�� ��� -./� ���� �
� �������&��� �����

�

�� 
�

�
��
&�
����#������	
������&�

���
� ��	,
�������
�����������������	��&&


������
����'��
��


�

�� 
,�	� �	��&��&#�����	�&�#
�	�� �����
� �	���	���������	�� ���	����
��� ���

������ ��
�

&�����
��������#&�	���	����
����
��	������������
�&���	��
#&���
�����
	
��	���#	����
���

��

&����	� �	� ��
� ����
��
�
� ��
� &���
�� �
�����
��
	
�� ���
	�  
��� ��'
��#�� �	�� �	 �� 
�� �	�

���
���&��

�����������

�


��-���(�
��	���
�
���� �
��
��� �����&�

��	���
������0
�����
��
�
�

&�	
���#�

��������	��&����
	�
���
������&�
�&�	&
	������	
���
���'����
������&�

���
�
������	��

�� 
����������&����
��&����
����	��(�
�
���
����
�,	�'�
��
������
�������
���

��
�&�#&�������

#	�
�
��	��	����'���
���	��#
	&
���
�&�����
��	���#��	��
������1���

�



 2

�

����� ���!"#�

�

��	��
� ����&,
����� 
���
��&� �
 
�
�����	����	�� ����'����2����#��	�
������ ��
���
���
������
�

�#��	���&
�2�
����!����&���

��34*5166�$����3���7�����	��	�
�

��	���	�
������	��������
�
	��

����


��	
���	���
�����
�&��	��	������	�
��8
�
�����9�
'���4-:5�6�����.������
���
� ���
��

����������&��� �

&������	
� ��� ����
	�� (�
� 
�#��� ��� �����	�
�
� ��
� ���� �� 
��	���&�	�� &��	�&���

�� �	&
�� '�
	� +�	� !
���	�� ��.665�433�� �

&���
�� ��
� 
�5&���
�� 2
#��
�� �
����2� �	��

�
&��	�)
����
�
������
�����
�������������
#��
�
����
�&�#

�������
#�
��	&
�&����
���	���
�

�����4���

;
��
� ���
��� ��
��	���
�� ���
�&��	�<��	� $�
��&,���6615�:34��� '��� 
#��
�
�� �����&���������

	�
����	���&#����
������
���


	�
���		#������	�����	&�����
������
�����4��
��
���������
�

�
���
� ��
� =����� �
��&��� >�&�
���� �� &��

�&��� �

&������	� ��� ��
� �'	� ���	���
� �	�� 

�
�	���

���
���&� &�	?#	&�� ���
� ��	��� 
���



�� �#��	�� 
#��
���� &����	�� ��� 2
#��
�� &���2� �	��

�&,	�'�
��
���	�'����	��2��&�

�������
�����&������
&���	������
���

��	����

�2���:�@����
�

��

����������� ��

�������
���
���&�#

��&���	���#���
��
���
#�
����������	�
��	�����
��������	
�

����
��6���A	��:�@���
�
	���
�����
�&��	������

�$��&,�
��
#��
�
���	�����&,���������
 
�����

��&,�	��#�����#	��
�������

���
��
�	����
�����
	��#
����

&����	������
	��

�
&��������
����

�

����
	���
���
�&�#

�������
�&�	�����	��	����
�	
������
������2���
���
	����=


��&���	���
�

��#


��	��8��#�
�����������#
��

�� #
�5�!���"
 
���	��!����
�����5��:61���:���$��&,�
���

�	� ��
� 
����� �#�
#��� ��� 
&�
	����&� 
 ��
	&
� �	� ��
� &�#
������ ��� ��
��� �'	� ����
	� ���� �
 
���

�
�����
����
����
�����
����
����
�

	
��� ����
,�	��

��������	��������������

�����
	��	���
�


,�	� 
&�����&����	� �
��	
�����	�� ���� ���
�� ���
� ��
� �
�����	
���� �
�'

	� ����
	� �	�� ���
�����

$��&,�
��'
	�� �#���
���	��'�	�
������
��	
����
���
���


	&
���� ����
	� ������	���	���
������

#
�	����
��&,��
#�
��	&
��	���,��
�����'��&������
	�'�
������
���������
�
	���
����
��	����
	�

��

� 
�� #	�
�� �� ��&��
&��
�� �
&���	�� ��
� �	�������� �	�� &�	 
���	�� ��
� ,��
� �	� ��
� ���
��

�
���������&�����	�����	��������@��� (�
����
���
���� 
�� �������	� �
&��	�)�	��$��&,�
�� �
���
�

���
����

� 
��������

�����
	��
���
���
���������	��&�#

����

�
�	������
���&����	���
�����	���

�	�&�#	���

�'�������,
��

�
�	
���#
������
�'��

��
�����
����#���	��	��#&�������
�'������	��

��
���������
��
	�&�����

�

�

�



 3

$��	"�����"��"�#%�	������&������"#�

"��� ����5���
��
	�&���� ����
	
� ����� ���



�� �� &�	&
	������	� ��� .*� ����	
� �
�� �1� ��� ���� �
�

&�	
��
�
��&�����
���� ����#&�	��
������
� ����
���	��**/���� ����
	�
� 
#
&
�����
������
��

��*���B	&
��	���
����������	��������������&�

�&�	��
����	
����
��� 
����	���#	��
�
�������

�

�
���
�

����	���A	��
	
�������
�&��	�&���
��
&�
���
��	�����
����

�&���
��'������
��������������

��
� 
�#�&
���#���
�'���� ���'

�� ����
	� �	�� 
��
��
��
�� 
�
����&�#

� ���
���&�
������
����



 
���� ��)
	
� ��� ,����
�
�
� �'��� ������ (�
� �#	���� 
���

� �	�� &�	����� #
#����� �&&#��

����#���#����
� �
����	���
� ���� �#�����
� �	��&�	� 
 
	� 
�&

����
�&�	&
	������	
� ��� ����
	�

����	
� �	� �**� ��� �***� ���

�� �
�
	��	�� �	� 
	 ���	�
	���� ��&���
� �	�� ��
� � ����������� ���

	#���
	�
�����
�#�
���
��
���#�
��	��'�	����-���(�
�
���
��#	����	���
������
���	
	��������
�

&����	��	��	�����
	 ���	�
	�
�����	��'��&����
�
��
������
���
��

���������	&
������	��
�

�
�
�����#
�� C
	�&����#�� ��� ���
�	������ (�
� ��
����#���	� ��� �#	���� 
���

� �	�� ����
	
�  ���

�

�		#������
&�#

���
����
�� �����
��	��#
	&
���������
�
	��'
���
��&�	�����	
�
#&���
������#�
�

�	�� �����#�
�� ���	�� ���
�
�� A	� �
&
	�� �
&��

�� �	�� �
� �� �

#��� ��� �	&�
�

�� �

���������

���
���

��	���
��#��	� ���#�����	�� 

�
&������&�����
	���	�
�

���	����
����
� ��� �


��&����
�

�

	� �	&�
�
�	���

�

A	�&�		
&���	�'������
��#	�����
�����
�������
�,	�'	�����
�'��
�����
����#�
���	�	��#�
���	��,
�

�����	���	�����	�
��	���
 ��#���	����&�&�

���
��
��	
����#�����'��
����#	&���	�����
��
���#�
�

�	���#��������A�
��������������
��	���
	�
��&

���
�
	��	���	���
�'
���
������	�
�����
��&

�

���&����������� �
�����


� ��� ��
� '
���
��  ������

�� ��
�� ��� ��
�� ��,
� ���&
� �	� ��������

&�	�����	
� �
�'

	� -*53*�D� �� �	�� �
���� 
� �#������� ��	��	�� ����� ��
��� 6.5@./�� �����#���

��	�� ��� ��	�� �#	��� &�	� 
#� � 
� �	� �����	�
�� ���#���
�� =��	�� ���� �	�� �
���� 
��� �#����

&�	�����	
� ����� ��
 ���� �#��	�� ��
� ��#�
� ��� ���,	


� �� ��� ����� �
 
�
� ��� 
���

�� A	� ��
�

���

��&�
	 ���	�
	����
���
�
�'�
�
���
�
��
����
�#�
��	������	�&�����
���(�
�
���

��� 
�

��
������
�	
�����&�����
�	
��	������
�&&�����

��	����
��
�
�

�������	���#	����
�
&�

����

�	�
�

�����
������1���

�

'�����(���)��!���%��!&�������	"�����"��"�#�

�#
�����������'����	���������
��

	�����
	�	���	��
&
	���
&��

���
�
���
��

	��	��	&�
�

�

�	� ��
� &�	&
	������	� ��� &
����	� ����
	� ���
��
	
�� ��
�� ��,
��� ��
� &����	� ������
� ��B-�� '����

��#��
���
�&#��
	�� �
 
�
�� 
����
�	
���&
	�#����>�#��

� 
��'������'������������B-�����	�
�

�

��	��'�����	��	&�
�

��	������
�	��

�
��	�������

�����#&���	��	�� �
����#&�� 
�
�������

(��
� �	&�
�

� 
���
#�
� ��� ������	
� ����
	
�� A	� 
��
���
	������ &�	�����
�� 
	 ���	�
	�
�



 4

�����
��� ����
	� ����#&���	� ��� �� ���
	�� ���
��
	�� ����#&

� #�� ��� @*/� ���
� ����
	� �	� ��
�

��


	&
����������B-�&�	�����	
��>�������
��
&�
��&&#�����������
��
���#�

��"�	��������
�
���
�

&��	�

��	���
���
����#���	����&
����	����	�
��	��

��	

����
	 ���	�
	����&��	�

���

#���	���	�

�	�� ��#��
� 
���

�� ��� ��
��
�� ���#	�
� ��� ����
	� ��3����

�

"#	�����
���� 
�����
�����'����	��
���#�����	�'���������	�
��
���
#�
����
�
 ��
���B-��7����

��
�
��
&�
���	&�
�

��	��B-��	���
�&���	���
&��

�'
�&�	��	�
���������
�
�'�����
��	��	&�
�

�

�	� �#	���� �����

�� '��&�� &�#��� �

#��� �	� �� &��	�
� �	� ��
� �
�� ���� ��� ��	�� �	�� ��#��
�

��
��
��

����� �#	�������
������	��&����
��&��	�

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

��
�	��

���
 
�
���	��&���	����������������,
����������'
���	�
�����
#���&

��������'�������#	����

A	&�
�

��
���
#�
����������	
����
��
	
��	������#��	�
�&�	��&��
�	
���
��&���������	&�
�

���
�

���
���&� �

��	

� �	����
����	�� �����
�
��	���
� �
��
� ��
���� (�


� ��
� �
����	��#
	&

� �	�

&�����
�&��	�
�������� 
��

	�����&��	�� �	�� '���� &�	��	#
� ���	���	� �
�����
��
	��
�� ����

��.���

�

*����"+"�����%��,"��"#���"-����"��

;�#�&�	�#

���
��&�� 
����
�
��������
&�
��	��
������	����	���
���&��	�

��	�&�	&
	������	
�

�������
	
��"#	���� 
����
��	����
���
� ����
����� �
��
&���	������
�&�	&
	������	
�������&&#���	�

�#������ 
��&

�� (�
��

�� ��
 
	���	� ��� �#	�������'����
�� 
�� �������
�&�	����� ����#��������	�

�	�����
	 ���	�
	�
���-���(�
�&����
���	�
��&���	��
�'

	��#�����
�&������&������
�
�
���
�

�
����
���
�,
�������
��
�����	
�����
�'

	��
�
���������	���
��������������'�	��������	�
�
�

�����
� ����
�	
� ��� �
�����
��
	
��	� ���&

�'�
�
���
�
��
� �
�#������	�����	��&����
�� �#�� ����



 
�����
��
���4���6���:����6E�


����
	���������:E�


����
	����-���(��
���� ��

��
�����
�

�����
�
�
�������,�	����
 
	�� 
��
�
#�

�����#���&��
���������&�

��	���	�� ��#�����&&����	��

�����
�
�
&���&�
	 ���	�
	���	����
�

	
��� ���������
��
������&�����
	���

�

.��	"��(����� ��/�����!(�����-�������	!"�����

�

A	�����	���
��&�����
����
��
�#����������
	����
��
	
�'�
��#���
�
���	��@.:��&�	�#&�
���������C��

8���	?����@���A	���������������������>�	&�
)��
��	�������#
����	

���	���
���
����&�	&�#�

�

�������
���
��&����	����
��
	�&�����
	
��	�$��������

�&���
��'�����
������	�����	���
����
�

��
�#�
����



�� 
��
�'

�
� 
#&�� �
� ��
	������&
�
� �	�� �����	���&
�
� �	�� �����#�� ���

��


��
��&�&������������	��&
�����-*�-��--�-1�-3�-.���A	������=���� ��
)�������F�	�
��	�������



 5

�����G�	������
�#����	��@4.��	�
���

��-4���	����	&�#��	���#
������#	�#
�&����	��	�����
�
	��

&���
���,
�&���

���	���	��@4@�'�
��
�����
����
�#������
	 ���	�
	�����#	����	�$#&�����	���

������=�	&�	��	�������&��
��-6���('���
&��

� ���
����	����������'�
��#���
�
����
�#������

����
	��	��
���

������	
�&�	��	#�#
��
�����
����	�$����H����A	

�!#�������	��&���
��#

��	�

�@:@��-:����	����
	�"<��
����	����
��
�����,
�������
	�&��
	���������'���
��
��-@��������'
��

��� �	� �	�
�

��	�� 
�#��� �	� ��
� ���&���	����	� ��� ����
�	
� ���
��
	�&� B�
�&
�
� �1*��� A	�

$����	%#���������
	��	�������&��
	���
��� 
��

	����	������

 
�����
��
��1���1-���1�E�


�

���
	����1���1-E�


����
	����3���	����&���
�����	��
�'

	��#	���
���

��	�����	��#��	��
���

�
��
� '�
� &����
�� �#�� �11�� �11E� 


� ���
	���� .��� "�	������ �	� $#&�����	���� ������

� �	��

&���
��#

���,
���
����
���
���������&���
�#��������
�&�����13���1.����

�
�'
�&�	�


����
�
���
�

 
����
�����	
��	�����	���
��&���������	��������������&�

��������
	�

�	������
� ������� (�
�
��
� �	��	&�
�
�	�� 	
&


���� ���'��,�	���	���
�&����&�
��)����	� �����
�

�������&�������
���

������&����
�����
��
	
���(�
	�����'������&�	&�

��	��������	��'
������ 
���

���
���&&�#	�����
��
������
�,
����	��	�
��	��
���������&���
�#��

��	�����	���
��&�	��

ARGENTINA 

Bahía Blanca, Murray MG. (36) 

Pólenes 

1. Amaranthus/Chenopodiaceae 

2. Myrtaceae 

3. Poaceae 

 

Buenos Aires, Nitiu DS (37),  

Pólenes 

1. Arboles: Cupressus, Fraxinus, Myrtaceae, Casuarina, 

Celtis, Morus 

2. Gramíneas 

3. Malezas: Ambrosia, Urticaceas, Cheno-Amarantaceae 

 

La Plata, Nitiu DS (38, 39, 40) 

Pólenes 

Acer, Fraxinus, Platanus, 

Ambrosia, Cyperaceae, Chenopodiaceae-

Amaranthaceae, Plantago, Poaceae and Urticaceae. 

Cupressaceae, Poaceae, Myrtaceae, Celtis, 

Casuarina and Morus 
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Mar del Plata,  Latorre (41, 42, 43, 44 ) 

Pólenes 

1. Arboles: Cupressus (74%), Platanus, Ulmus, Quercus, 

Myrtaceae, Fraxinus. 

2. Gramíneas : Avena, Bromus, Lollium, Hordeum, 

Festuca ,Poa, Cynodon 

 

Rosario, Gatusso S. (45, 46) 

Pólenes 

Arboles: Platanus, Acer, Fraxinus, Cupressus, Casuarina,  

 

COLOMBIA 

Barranquilla, Cepeda AM, Villalba S. (31. 32, 33) 

Pólenes Hongos 

1. Arboles: Moraceae, Cecropia 

2. Pastos (gramíneas). Varias.  

Typha dominguensis. Typha angustifolia: herbáceas 

acuáticas; enero-mayo 

3. Malezas 

1. Deuteromycetos(72%): Cladosporium,                     

Aspergillus/Penicillium 

2. Ascosporas (23%) 

3. Basidiosporas (5%) 

 

Bogotá, Leal FJ et al. (28, 29) 

Pólenes Hongos 

1.Arboles (75%). Urapan, ciprés, pino. 

2. Malezas (13%) 

3. Pastos  (gramíneas) (10%). Urticaceae 

5 veces más esporas de hongos que pólenes 

Cladosporium, Penicillium/Aspergillus 

 

Bucaramanga, Cabrales CC, y cols. (34, 35) 

Pólenes Hongos 

1. Arboles (6.5%): yarumo (Cecropia pultata), 

árabol del pan( Artocarpus altilis, (Moraceae, 

ciprés (Cupressus lusitanica). 

2. Gramíneas (pastos) (19%). 

3. Malezas(2.4%). 

 

85% de las partículas encontradas en el aire 
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CHILE (47, 48) 

Santiago de Chile, Rojas G, Ibáñez V. 

Pólenes Hongos 

Arboles: Platanus, Acer, Cupressus, Morus, Fraxinus.   

Poaceae,  Chenopodiaceae, Urticaceae, Plantago and 

Oleaceae 

Cladosporium (70.9 %), Alternaria, Stemphylium, Torula 

 

MEXICO  

Mexico, DF, Mejía Ortega, Orozco S. (49, 50, 51, 52) 

Pólenes 

Arboles: Pinus, Fraxinus, Agnus, Juniperus, Myrtaceae. 

Abetos (Abies), robles (Querucs), álamos (Populus). 

Gramíneas : bermuda, ballico. 

Malezas : Cosmos, Helianthus. 

Monterrey,  Gonzalez A., Herrera D, Rodriguez P., Gonzalez SN et al (53), DF, Rocha A, Alvarado M. et al. (54) 

Pólenes 

Amaranthaceae-Chenopodiaceae, Ambrosia , 

Cupressaceae-Taxodiaceae, Fraxinus sp, Parietaria 

Pensolvanica Poaceae.     

 

URUGUAY  

Montevideo, Tejera L. (55) 

Pólenes 

Poaceae, Platanus, Cupressaceae, Cyperaceae, 

Urticaceae, Myrteceae, Artemisia, Ambrosia 

 

VENEZUELA 

Caracas, Hurtado I., Perdomo-Ponce   (56, 57, 58, 59) 

Pólenes 

Arboles: Cecropia, T.celtis, T. pusenia, T. chlorosphora, T. 

sortea, Myrtaceae 

Gramineas 

Malezas 
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Altos de Pipe, zona vecina a Caracas, Hurtado I. (60) 

Pólenes 

Arboles (63%): Curessus, Pinus, Cecropia, Casuarina, 

Artocarpus, Eucalyptus. 

Gramineas: Capim melao (Melinis minutflora). 

Pastos (3.7%) 
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A.M. Cepeda,   M. Wilson,  S.E. Villalba, H. Avila, J. Hahn 

RATIONALE: We explored the relationship of atmospheric grass pollen levels (grains/m3) with 
precipitation (mm), wind velocity (m/s) and temperature (Celsius) in Barranquilla, Colombia. We 
are unaware of any similar studies in this region. 

METHODS: The data were collected from January, 2002 to December, 2004. We collected the 
pollen data using a Rotorod at the Universidad Metropolitana. We obtained the local weather data 
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from IDEAM. Statistical analyses consisted of regression diagnostic plots, the Durbin-Watson 
statistic and linear regression. 

RESULTS: The Durbin-Watson statistic was 1.53, indicating no significant problems with 
autocorrelation. Regression diagnostics showed linearity with only minor deviations from 
normality. The r2 revealed that about 41% of the variability in atmospheric grass pollen level is 
explained by the model. Wind velocity was not significantly correlated with grass pollen in the 
presence of the other two variables. The coefficient for precipitation was -0.272 (std. error=0.082, 
p-value=0.002). Thus, when temperature is held constant, for every millimeter increase in 
precipitation we expect an average decrease of 0.272 grass pollen grains/m3. The coefficient for 
temperature was -22.995 (std. error=9.578, p-value=0.022). Thus, when precipitation is held 
constant, for every degree increase in temperature we expect an average decrease of 22.995 
grass pollen grains/m3. 

CONCLUSIONS: Grass pollen levels were negatively correlated with temperature and 
precipitation, but were not significantly correlated with wind velocity during the period of this 
study. This study reveals that even in a tropical region with perennial warm weather, some 
weather variables can have a marked effect on grass pollen variability and be used in predictive 
modeling. 

 

Appendix 2 
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M.D. Wilson   S.E. Villalba  H. Avila   J. Hahn   A.M. Cepeda   

RATIONALE: This study explores the relationship of tree pollen (grains/m3) levels with 
precipitation (mm), wind velocity (m/s) and temperature (Celsius) in Barranquilla, Colombia. We 
are unaware of any existing similar studies in this region. 

METHODS: The data were collected from January, 2002 to December, 2004. We collected the 
pollen data using a Rotorod at the Universidad Metropolitana. We obtained the local weather data 
from IDEAM. Statistical analyses consisted of regression diagnostic plots, the Durbin-Watson 
statistic and linear regression. A log10 transformation of the pollen variable was used to correct for 
non-linearity and heteroscedasticity. 

RESULTS: The Durbin-Watson statistic was 1.186, indicating no significant problems with 
autocorrelation. Regression diagnostics showed only minor deviations from normality. 

The r square value revealed that about 53% of the variability in atmospheric tree pollen level is 
explained by the model. The coefficient for precipitation was b1=0.003 (std. error=0.001, p-
value=0.001). The coefficient for temperature was b2=0.362 (std. error=0.077, p-value=0.000). 
The coefficient for velocity was b3=0.129 (std. error=0.052, p-value=0.018). For every unit 
increase in each predictor variable, all others held constant, we expect average atmospheric tree 
pollen to increase by a factor of 10b. That is, an increase of 0.7% for precipitation, 230% for 
temperature, and 35% for wind velocity. 

CONCLUSIONS: Tree pollen levels were positively correlated with temperature, wind velocity 
and precipitation during the three years of this study. This study reveals that even in a tropical 
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region with perennial warm weather, some weather variables can have a marked effect on tree 
pollen variability and be used in predictive modeling 

 

Appendix 3 

 

POLLEN CALENDAR OF BARRANQUILLA, COLOMBIA, 2004-2005. 

A.M. Cepeda*, S.E. Villalba, Barranquilla, Colombia. 

INTRODUCTION. Many airborne pollens can cause allergic diseases such as allergic rhinoconjunctivitis and 

allergic asthma in sensitive patients. The aim of this study was to create the 2004-2005 pollen calendar of 

Barranquilla, Colombia, South America. METHODS. Barranquilla is the main city in the north or Caribbean 

coast of Colombia, with 1.400.000 inhabitants and a warm temperature the whole year, located 18 m. above 

sea level. Aeroallergen recordings were carried out from 1 January 2004 to 31 December 2005 using a 

Rotorod sampler. The samples were identified using an Axioscop 2 optical microscope. RESULTS. We 

provide the pollen calendar of this city, which shows the annual distribution of the most important pollen 

types. Grain pollens were present during the whole year. Some of them had a perennial pattern. The main 

group of pollens both in 2004 and 2005 were trees (58.86% of total pollens in 2004 and 62.31% in 2005), 

followed by gramineae (26.23% and 19.63%) and weeds (14.9% and 18%). Among the tree pollens, the 

most frequent in both years were Moraceae, Cecropiaceae and Leguminosae, followed by Myrtaceae, 

Betulaceae, Anacardiaceae, Cupressaceae and other less frequent types. The highest concentrations of 

airborne tree pollen grains occurred from March to September in 2004 and 2005. Gramineae had a 

perennial pattern with some variations during the year. The acuatic herbaceae, Typha angustifolia, was 

present abundantly from January to July. The two main weeds we found in 2004 and 2005 were Asteraceae 

and Chenopodiaceae. CONCLUSIONS. The atmosphere of Barranquilla shows airborne pollen during the 

whole year with some peaks that could explain the exacerbations in many perennial allergic patients. Our 

data confirms the importance of knowing the frequency and periodicity of airborne pollens as an essential 

tool in the diagnosis and therapy of pollen sensitized patients in our region. 
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Appendix 4 

 

FUNGAL PREVALENCE IN THE ATMOSPHERE OF BARRANQUILLA, COLOMBIA. 

A.M. Cepeda*, S.E. Villalba, Barranquilla, Colombia. 

INTRODUCTION. It is known that several fungal spores have allergic effects on humans. These spores 

cause allergic diseases such as allergic rhinitis, allergic conjunctivitis and allergic asthma in sensitive 

persons. The goal of this study was to know the 2004-2005 spore concentration in Barranquilla, Colombia, 

South America. METHODS. Barranquila, the main city in the north or Caribbean coast of Colombia, is a city 

with 1.400.000 inhabitants, with a warmtemperature the whole year, located 18 m. on sea level. 

Aeroallergen sampling was performed in this city during the years 2004 and 2005 using a Rotorod sampler. 

The samples were stained with Calberlas solution and the particles were identified using an Axioscop 2 

optical microscope. RESULTS. There were high counts of spores along the 24 months of this study, half of 

them represented in Deuteromycetes, with the total spores having two peaks in 2004: May and August to 

December and four peaks in 2005: March, May, September and December. The most significant single type 

of spore was Cladosporium: 33.88% of the total in 2004 and 29.61% of the total in 2005. Other significant 

Deuteromycetes were Aspergillus/Penicillium, Cercospora, Nigrospora, Alternaria, Curvularia and 

Dreschlera. There were some Ascospores as Leptosphaeriae, and Basidiospores, mainly represented in 

Ustilago. From the spores found in our study, Deuteromycetes represented 53.83 %, Ascospores 29.76%, 

and Basidiospores 16.4% of the total of fungal particles encountered in 2004. In 2005, Deuteromycetes 

corresponded to 49.59%, Ascospores to 27.29%, and Basidiospores to 23.1% of the total of fungal particles 

for that year. CONCLUSIONS. The result of the present study may provide timely information on fungal 

concentrations for patients with allergic fungal rhinoconjunctivitis or asthma and provide useful data for 

allergists to reach accurate diagnosis. 

 

Appendix 5 
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Six Year Survey of Airborne Mold Spores during the Dry and the Rainy Seasons in 

Barranquilla, Colombia. A.M. Cepeda, S.E. Villalba. 
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As in the major part of the Colombian Caribbean coast, the tropical climate in Barranquilla 

has a warm perennial pattern along the year, with two characteristics periods: from 

December to march, in which the drier Alisios Winds, coming from the northeast, produce 

dryness, and the rainy season (60-178 mm/month), from April to November, with short 

periods of dryness. During the rainy season, scarce of winds, there is high humidity. The 

high humidity is also due to the nearness to the ocean, to the wet deltas of the mouth of the 

Magdalena River and to the Natural Salamanca Island National Park, nearby the city. Many 

respiratory allergies in this region have a perennial pattern, with exacerbations in different 

months of the year. We wanted to know the pattern of the atmospheric molds as a tool for 

better diagnosis of our patients. 
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Aeroallergen sampling was performed using a volumetric rotating arm impaction Rotorod 

Sampler as a part of a continual aeroallergen survey in our city.  We wanted to observe the 

variations of molds along the dry and the rainy periods during a six year interval, from 2002 

to 2007. 
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Over the 6 years observed, mold concentration showed some correlation with the main rainy 

months (September: 143 mm, and October: 178 mm on average), having the main peaks 

during those two months. October has the higher humidity (84%) and a hot climate (33.3° 

Celsius). Nonetheless, levels of molds were stable along the rest of the months, on the 

average, even during the dry period from December to March. Some of the main spores 

collected during these six years where Deutoromycetes: Cladosporium, Penicillium-

Aspergillus, Alternaria, Dreschlera, Curvularia, Nigrospora and Corynespora. Ascospores are 

the second group of collected molds and Basidiospores the least frequent group. Many 

allergic patients of the Colombian Caribbean coast have sensitivity to Penicillium, 

Aspergillus, Alternaria and Cladosporium. 
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Our data was consistent with the observations about the perennial pattern of mold spores in 

tropical climates. Peak counts appear in the main rainy months. This could explain some 

exacerbations of many patients sensitive to molds in our region. Further studies are needed 

to establish a correlation between these findings and allergic disease outcomes. 
 

 

 

 

 

 

 

 

 

 


