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RESUMO 

MALTEZO� Da�ie�e Pa��a. M.S�. U�i�ersi�a�e �o Esta�o �e Mato Grosso� 
�a�eiro �e 2021. D����������, ��������� �������� � ������������������ �� 
Copaife�a langsdo�ffii D���� �F�������� ������ �� A������� M����G��������. 
Orie�ta�ora� A�a A�are�i�a Ba��i�i Rossi� �oorie�ta�ora� ����ia�e D�tra 
Me�eiros. 
 
Esti�a�se ��e �er�a �e 20� �e to�a a �io�i�ersi�a�e �o ��a�eta e��o�tra�se �a 

A�a���ia. A ��oresta A�a���i�a � a �aior ��oresta tro�i�a� �o ����o� e �0� �e 

s�a e�te�são �erte��e ao territ�rio �rasi�eiro. De�tre as es���ies �rese�tes �a 

A�a���ia �esta�a�se a Copaife�a langsdo�ffii Des�.� e���ora�a �ri��i�a��e�te 

�ara e�tração �e ��eo�resi�a e �a�eira� ta���� � �ti�i�a�a �a �e�i�i�a �o���ar 

�o trata�e�to �e �i�ersas e��er�i�a�es. O �a�e�o ��oresta� i�a�e��a�o �e C� 

langsdo�ffii� �e� �o�o a �rag�e�tação ��oresta� �o�e� �ro�o�ar a �i�i��ição �o 

���ero �e i��i����os �as �o���aç�es� o ��e e� �o�go �ra�o �o�e o�asio�ar a 

�er�a �a �aria�i�i�a�e ge��ti�a. Este est��o te�e �o�o o��eti�o rea�i�ar a 

�ara�teri�ação �o�e���ar �e 2� i��i����os �e C� langsdo�ffii �o�eta�os �a 

A�a���ia Mato�Grosse�se� e a�a�iar o �ote��ia� t��i�o� �itot��i�o e ge�ot��i�o 

�a es���ie. Para a�a�iação �a �i�ersi�a�e e estr�t�ra ge��ti�a �ora� �o�eta�as 

�o��as �e 2� i��i����os a���tos �e C� langsdo�ffii� �as ��ais e�trai��se o DNA. 

Para a���i�i�ação �o DNA e�tra��o �as �o��as �os i��i����os a�ostra�os �ora� 

�ti�i�a�os 12 �ri�ers ISSR� ��e a���i�i�ara� 10� �rag�e�tos� se��o ���11� 

�o�i��r�i�os� O �o�te��o �e I��or�ação �o�i��r�i�a �PI�� �e �a�a p�i�e� �ario� 

e�tre 0��� e 0��1. A ���ia �e �issi�i�ari�a�e e��o�tra�a �oi �e 0���� i��i�a��o 

��a a�ta �i�ersi�a�e ge��ti�a e�tre ��itos �ares �e i��i����os. A �aior 

�aria�i�i�a�e ge��ti�a e��o�tra�se �e�tro �os gr��os o�ti�os e �ão e�tre e�es. A 

a�a�iação �o �ote��ia� t��i�o� �itot��i�o e ge�ot��i�o �oi rea�i�a�a �or �eio �o 

teste �lli�� �epa� �ora� a�a�ia�os os e�tratos a��osos �i���so e �e�o�to� 

o�ti�os �a �as�a �o �a��e e �as �o��as �e C� langsdo�ffii� �o� �i��o 

�o��e�traç�es �isti�tas e �ois �o�tro�es� se��o a �g�a �esti�a�a ��o�tro�e 

�egati�o� e o g�i�osato a 1� ��o�tro�e �ositi�o�. �ora� a�a�ia�os o �res�i�e�to 

�o siste�a ra�i���ar ��SR�� o ���i�e �it�ti�o �IM�� e a �re�����ia �e a�teraç�es 

�ro�oss��i�as e�o� a�or�a�i�a�es �as �ases �a �i�isão �e���ar. As �aiores 

re��ç�es �o �SR �ora� e��o�tra�as �os e�tratos �e�o�tos ��as�a �o �a��e e 
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�o��as�. Para a �as�a �o �a��e� a��os os e�tratos �a �o��e�tração 0�0�2 �g 

�L�1 a�rese�tara� �e�or IM. As �o��e�traç�es 0�002 �g �L�1 �o e�trato i���so 

�a �as�a� e 0�00� �g �L�1 �o e�trato �e�o�to �as �o��as� a�rese�tara� 

res�e�ti�a�e�te ��1� e ���� � �e a�erraç�es �e���ares. E� �o����são� o 

�er�e�t�a� �e �o�i�or�is�o� �a�ores �e �issi�i�ari�a�e ge��ti�a e ���i�es �e 

�i�ersi�a�e ge��ti�a� a�o�ta� ��e �� a�ta �aria�i�i�a�e ge��ti�a e�tre os 

i��i����os �e Copaife�a langsdo�ffii. Estes �a�os s�gere� ��e os p�i�e�s ISSR 

são e�i�ie�tes �a �ete�ção �e �o�i�or�is�o �esta es���ie� e ��e os i��i����os 

a�rese�ta� �ote��ia� �ara �o��or �rogra�as ��e �ise� a �reser�ação �a 

es���ie e �a�a�i�a�e �e i�tegrar �a��os �e ger�o��as�a. A��� �isso� este 

est��o e�i�e��io� o �ote��ia� t��i�o� �itot��i�o e ge�ot��i�o �os e�tratos 

a��osos so�re o orga�is�o teste. 

 

Pa�a�ras���a�e� A�a���ia� ���i�e �it�ti�o� �aria�i�i�a�e ge��ti�a.  
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A�STRACT 

MALTEZO� Da�ie�e Pa��a. M.S�. State U�i�ersit� o� Mato Grosso� �a��ar� 2021. 
D��������, ������� ��������� ��� C��������������� �� Copaife�a langsdo�ffii 
D���� �F�������� ������ �� �������� M��� G�����. A��isor� A�a A�are�i�a 
Ba��i�i Rossi. �o�s��er�isor� ����ia�e D�tra Me�eiros. 
 
T�e A�a�o� �orest is t�e �argest tro�i�a� �orest i� t�e �or�� a�� it is esti�ate� 

t�at 20� o� a�� ��a�et�s �io�i�ersit� is �o��� i� t�e A�a�o�. �ro� t�e �0� t�at 

e�te�sio� �e�o�gs to Bra�i�ia� territor�. A�o�g t�e s�e�ies o�ser�e� i� t�e 

A�a�o� sta�� o�t Copaife�a langsdo�ffii Des�.� t�at is e���ore� �ai��� �or t�e 

e�tra�tio� o� oi��resi� a�� �oo�� a�so �se� �� �o�� �e�i�i�e �or t�e treat�e�t o� 

�a�� �iseases. T�e i�a�e��ate �orest �a�age�e�t o� C� langsdo�ffii� as �e�� as 

�orest �rag�e�tatio�� �a� �a�se a �e�rease i� t�e ����er o� i��i�i��a�s �ro� 

�o���atio�s� ��i�� i� a �o�g ter� �a� �a�se t�e �oss o� ge�eti� �aria�i�it�. T�is 

st��� ai�e� to �er�or� t�e �o�e���ar ��ara�teri�atio� o� 2� i��i�i��a�s o� C� 

langsdo�ffii �o��e�te� i� t�e Mato�Grosso A�a�o�� a�� a�so to e�a��ate t�e to�i�� 

��toto�i� a�� ge�oto�i� �ote�tia� o� t�e s�e�ies. I� or�er to e�a��ate t�e ge�eti� 

�i�ersit� a�� str��t�re� �e �se� 12 ISSR �ri�ers t�at a���i�ie� 10� �rag�e�ts� 

i� ��i�� ��.11� �ere �o���or��i�. T�e �o�te�t o� �o���or��i� i��or�atio� �PI�� 

o� ea�� �ri�er �arie� �et�ee� 0.�� a�� 0.�1. T�e a�erage �issi�i�arit� �et�ee� 

�airs o� i��i�i��a�s �as 0.��� i��i�ati�g a �ig� ge�eti� �i�ersit�. T�e greatest 

ge�eti� �aria�i�it� �as �o��� �it�i� t�e gro��s o� i��i�i��a�s a�� �ot �et�ee� 

t�e�. T�e assess�e�t o� to�i�� ��toto�i� a�� ge�oto�i� �ote�tia� o� C� langsdo�ffii 

�as �er�or�e� �si�g t�e �lli�� �epa test. T�e a��eo�s e�tra�ts �i���se� a�� 

�e�o�te�� o�tai�e� �ro� t�e ste� �ar� a�� �ea�es �ere e�a��ate�. �e �se� �i�e 

�i��ere�t �o��e�tratio�s a�� t�o �o�tro�s� t�e �egati�e o�e �it� �isti��e� �ater 

a�� t�e �ositi�e �o�tro� �it� g����osate at 1�. It �as e�a��ate� t�e gro�t� o� t�e 

root s�ste� ��SR�� t�e �itoti� i��e� �MI�� a�� t�e �re��e��� o� ��ro�oso�a� 

��a�ges a�� a��or�a�ities o� �e�� ����e ��ases. T�e greatest re���tio�s i� �SR 

�ere �o��� i� �e�o�te� e�tra�ts �ste� �ar� a�� �ea�es�. �or t�e ste� �ar�� �ot� 

e�tra�ts at a �o��e�tratio� o� 0.0�2 �g �L�1 s�o�e� �o�er MI. T�e 

�o��e�tratio�s o� 0.002 �g �L�1 o� i���se� �ar� e�tra�t a�� 0.00� �g �L�1 �ro� 

�e�o�te� �ea�es e�tra�t s�o�e� �.1� a�� �.��� o� �e�� a�erratio�s� res�e�ti�e��. 

I� �o����sio�� t�e �er�e�tage o� �o���or��is�� �a��es o� ge�eti� �issi�i�arit� 



�� 

 

a�� i��e�es o� ge�eti� �i�ersit�� i��i�ate� �ig� ge�eti� �aria�i�it� a�o�g 

Copaife�a langsdo�ffii i��i�i��a�s. T�ese �i��i�gs s�ggest t�at ISSR �ri�ers are 

e��i�ie�t i� �ete�ti�g �o���or��is� �or C� langsdo�ffii� a�� t�e i��i�i��a�s �as t�e 

�ote�tia� to �o��ose �rogra�s �or �reser�i�g t�e s�e�ies a�� t�e a�i�it� to 

i�tegrate ger���as� �a��s. I� a��itio�� t�is st��� s�o�e� t�e to�i�� ��toto�i� 

a�� ge�oto�i� �ote�tia� o� a��eo�s e�tra�ts o� t�e teste� orga�is�. 

 

�e��or�s� A�a�o�� Ge�eti� �aria�i�it�� Mitoti� i��e�. 
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�� INTRODU��O GERA� 

 A ��oresta A�a���i�a a�riga �er�a �e 20� �e to�a a �io�i�ersi�a�e 

�o ��a�eta �SIL�A� 201��. �o� a�ro�i�a�a�e�te ��� �i���es �e ��2 � 

�o�si�era�a a �aior ��oresta tro�i�a� �o ����o� e �0� �e s�a e�te�são est� e� 

territ�rio �rasi�eiro ��ERREIRA e� al.� 2010�� �istri����os �os esta�os �o A�re� 

A�a��� A�a�o�as� Par�� Ro����ia� Rorai�a� To�a�ti�s� Mato Grosso e 

Mara��ão �EMBRAPA� 2021�. 

 De�tre as es���ies �rese�tes �a A�a���ia �esta�a�se a Copaife�a 

langsdo�ffii Des�.� a���a�e�te �istri����a �o Brasi� �LORENZI� 1��2� REIS e� al.� 

201��. Uti�i�a�a �a �e�i�i�a �o���ar �ara o trata�e�to �e �e�o �e�os �� 

�oe�ças �RIBEIRO e� al.� 201�� ALMEIDA e� al.� 201��� �e�tre as ��ais �o�e�os 

�itar as�a� a�ig�a�ite� e��e�as �MESSIAS e� al.� 201��� o� ai��a �o�o 

a�tiss��ti�o� �i�atri�a�te� e��e�tora�te e �i�r�ti�o �BRAGA e� al.� 201��. 

 A C� langsdo�ffii a�rese�ta re�ro��ção �ista� �o� �re�o�i����ia �e 

a�oga�ia ��REITAS� OLI�EIRA� 2002�� se��o as a�e��as s�as �ri��i�ais 

�o�i�i�a�oras �S�ANLE�� MEDINA� 200��� �esta�a��o�se a ��igona s�. e �pis 

�elife�a ��RESTANA� �AGE�AMA� ����� �EIGA �UNIOR� PINTO� 2002�. O 

�er�o�o �e ��oração e �r�ti�i�ação o�orre a�ro�i�a�a�e�te a �artir �os �i��o 

a�os �LISBOA e� al� 201��� �o� ��ores�i�e�to �a estação ����osa� e�tre �a�eiro 

e a�ri� �ALEN�AR� ALMEIDA� �ERNANDES� 1���� RIGMONTE�AZE�EDO� 

�ADT� �ADT� 200��.  

 A �r�ti�i�ação � s��ra�a��a�� �ar�a�a �or ���t�ação �a �ro��ção 

�NE�STROM� �RAN�IE� BA�ER� 1���� PEDRONI� SAN��EZ� SANTOS� 

2002� PEREIRA� SANTANA� RANAL� 200��� o�orre��o e�tre os �eses �e �aio 

a sete��ro �S�ANLE�� MEDINA� 200��. A �is�ersão �os �r�tos �o�e o�orrer �or 

�eio �e a�i�ais� �o�o a�es e �a�a�os� o� �e �or�a �i�ro��ri�a �ROSSI� 200��. 

A �r�ore a�rese�ta �e�i��i�a�e �ar�a�te �o �er�o�o �e ����o a agosto� e o 

�rota�e�to �as �o��as o�orre �os �eses �e sete��ro a o�t��ro� se��o 

�a�i��e�te o�ser�a�o �e�o as�e�to a�er�e��a�o �a �o�a �SIL�A� 200��. 

 Seg���o Marti�s��a�Si��a� Pereira e Li�a �200�� a C� langsdo�ffi 

e��o�tra�se e�tre as �ri��i�ais es���ies �o��e�i�as e �ti�i�a�as �ara e�tração 

�o ��eo� ���ta�e�te �o� a C� �e�i��la�a e C� offi�inalis. A��� �o ��eo� ta���� � 

�ti�i�a�a s�a �a�eira �as �o�str�ç�es �i�i� e �a�a� ��AR�AL�O� 1���� e �a 
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�ro��ção �e �o��e�sa�os �MARTINS�DA�SIL�A� PEREIRA� LIMA� 200��. Por 

�eio �e s�as ��ores� �e� �e a�t�ssi�a ��a�i�a�e � �ro���i�o e s�as ���as são 

�ti�i�a�as e� re��oresta�e�tos ��AR�AL�O� 1����.  

 Seg���o a Orga�i�ação M���ia� �e Sa��e �OMS� �os �a�ses e� 

�ese��o��i�e�to �er�a �e ��� �a �o���ação �ti�i�a ��a�tas �e�i�i�ais �ara os 

��i�a�os ��si�os �o� a sa��e �BRASIL� 200��. A�g��as s��st���ias ��e 

�o���e� as ��a�tas �e�i�i�ais �o�e� �ese��a�ear e�eitos �e�et�rios ��e 

�o�e� ��egar a sere� �atais �PIN�O e� al.� 2010�. Assi�� tor�a�se 

e�tre�a�e�te i��orta�te �o��e�er os �oss��eis e�eitos t��i�os� �itot��i�os e 

ge�ot��i�os a �i� �e a�a�iar o se� �ote��ia� �o�i�o ao orga�is�o ���a�o 

��REITAS e� al.� 201��. 

 O teste �lli�� �epa �er�ite a�a�iar os e�eitos t��i�os e �itot��i�os �e 

e�tratos a��osos �egetais� �or �eio �a re��ção �o �res�i�e�to �as ra��es e �a 

�i�i��ição �o ���i�e �it�ti�o res�e�ti�a�e�te �ALMEIDA� 201��� �e� �o�o os 

e�eitos ge�ot��i�os� �or �eio �a a���ise �a �rese�ça �e �i�ro����eos o� �e 

a�or�a�i�a�es �a a���ase�te���ase ��IS�E��� LE�AN� 1����. Essa �eto�o�ogia 

�� �oi �a�i�a�a �or ��itos �es��isa�ores ��e a rea�i�ara� e� �o����to �o� 

e��eri�e�tos in �i�o �sa��o a�i�ais �o�o �o�e�os e o�ti�era� res��ta�os 

se�e��a�tes �BAGATTINI� SIL�A� TEDES�O� 200��. A e�i�i���ia �o siste�a �� 

�epa se �e�e �s s�as �ara�ter�sti�as �i��ti�as �e �ro�i�eração� a��� �e 

a�rese�tar �ai�o ��sto� ���i� �a�i���ação� �ro�osso�os e� �oas �o��iç�es 

�ara est��o �e �a�os o� �ist�r�ios �a �i�isão �e���ar �BEL�A�ELLO e� al.� 

2012�. 

 A e���oração i�a�e��a�a �e C� langsdo�ffii �o� t���i�as i��asi�as e 

re�etiti�as �ara e�tração �o ��eo �RIGMONTE�AZE�EDO� �ADT� �ADT� 200�� 

ta���� �o�o�a� e� ris�o a �i�ersi�a�e ge��ti�a �a es���ie� �o�si�era�a �� 

�os tr�s ���eis �a �io�i�ersi�a�e� �� ��e � �e�ess�ria �ara ��e as �o���aç�es 

e�o��a� e� res�osta a ���a�ças a��ie�tais e os ���eis �e �etero�igosi�a�e 

�a �o���ação re���e� a e��oga�ia �REED� �RAN��AN� 200��.  

 A �er�a �e �aria�i�i�a�e ge��ti�a �o�e o�orrer �e�o a��e�to �a ta�a 

�e e��oga�ia� �or �eri�a ge��ti�a e ���t�aç�es �e�ogr��i�as� ��e �o�tri��e� 

�ara re��ção �a �o���ação at� �oss��e� e�ti�ção �PRIMA��� RODRIGUES� 

2001�. E �aria�i�i�a�e ge��ti�a i�traes�e���i�a � ����a�e�ta� �ara a �ersist���ia 



 
 

� 

 

�as es���ies �a �at�re�a� �orta�to �o��e�er a �ariação ge��ti�a e �o�o e�a � 

�istri����a geogra�i�a�e�te e� �a�a es���ie são ����a�e�tais �ara 

�ara�teri�ar se� stat�s �e �o�ser�ação �SANTOS e� al.� 2010�. Est��os so�re a 

�ara�teri�ação �o�e���ar �er�ite� re�o��e�er a �er�a ge��ti�a rea�� 

�o�tri��i��o �ara a to�a�a �e �e�is�es ��a�to as estrat�gias �e �o�ser�ação 

e gestão s�ste�t��e� �e re��rsos ge��ti�os �LIMA e� al.� 201�� DUARTE� 

NOGUEIRA� �IEIRA� 201��.  

 De�tre as �erra�e�tas �ti�i�a�as �ara est��os �e �i�ersi�a�e 

ge��ti�a� te�os os �ar�a�ores �o�e���ares� �or �eio �os ��ais � �oss��e� 

�eri�i�ar a �aria�i�i�a�e ge��ti�a e�tre i��i����os� �e�tro e e�tre �o���aç�es o� 

es���ies re�a�io�a�as �SOUZA e� al.� 200��. Os �ar�a�ores �o�e���ares� ��e 

a�a�ia� a se�����ia �e DNA �o orga�is�o �er�ite� ��a �aior �ete�ção �e 

�o�i�or�is�os se �o��ara�os �o� �ar�a�ores �or�o��gi�os� ��e �ão 

a�rese�ta� �e�tra�i�a�e �e�ot��i�a �EMBRAPA� 2000�. De�tre e�es� �esta�a��

se os ISSRs ��n�e��si�ple se��en�e �epea�s�� ��e �erte��e� � �ategoria �os 

�ar�a�ores �asea�os e� P�R� e ao �o�tr�rio �os �e�ais� �ão re��ere� 

i��or�aç�es �r��ias �e se�����ias �e DNA �a es���ie�a��o e a�rese�ta� �oa 

tra�s�eri�i�i�a�e �DIAS e� al.� 201��.  

 A t���i�a ISSR e��o��e a���i�i�ação �e �� seg�e�to �e DNA 

�rese�te a ��a �ist���ia a���i�i���e� e�tre ��as regi�es i���ti�as �e re�etição 

�e �i�rossat��ites orie�ta�as �a �ireção o�osta �REDD� e� al.� 2002�� esse 

��to�o a�rese�ta �o�o �ri��i�a� �a�tage� a �a�i�i�a�e �as a���ises e o �ai�o 

��sto �TUR��ETTO e� al.� 201��. �o�o os �e�ais �ar�a�ores �o�i�a�tes� �ão 

�a�e� �isti�ção e�tre �o�o�igotos �o�i�a�tes e �etero�igotos� se��o ��e os 

�o�i�or�is�os e�tre os i��i����os são i�e�ti�i�a�os �as a���ises e�etro�or�ti�as 

�e�a �rese�ça o� a�s���ia �e �a��as �SOUZA e� al.� 201��. 

 Neste �o�te�to� o��eti�a�os �eri�i�ar a estr�t�ra e a �i�ersi�a�e 

ge��ti�a e�tre i��i����os �e Copaife�a langsdo�ffii �ati�a �a A�a���ia �ato�

grosse�se �or �eio �e �ar�a�ores ISSR� �e� �o�o a�a�iar a to�i�i�a�e� 

�itoto�i�i�a�e e ge�oto�i�i�a�e �a es���ie �or �eio �o teste �lli�� �epa. 
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��� DIVERSIDADE E ESTRUTURA GENÉTICA ENTRE INDIV�DUOS DE 

Copaife�a langsdo�ffii D���� DA AMAZ�NIA MATO�GROSSENSE, POR MEIO 

DE MARCADORES ISSR 
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R����� � �Di�ersi�a�e e estr�t�ra ge��ti�a e�tre i��i����os �e Copaife�a 
langsdo�ffii Des�. �a A�a���ia Mato�Grosse�se� �or �eio �e �ar�a�ores ISSR�. 
A A�a���ia � o �aior �io�a �o ����o e a�riga �er�a �e �0 �i� es���ies �e 
��a�tas� �e�tre e�as a Copaife�a langsdo�ffii� e���ora�a �ri��i�a��e�te �ara 
e�tração �e ��eo�resi�a e �a�eira� ��itas �e�es �e �or�a i��orreta� o ��e �o�e 
o�asio�ar a �er�a �e �aria�i�i�a�e ge��ti�a. O o��eti�o �este tra�a��o �oi a�a�iar 
a �i�ersi�a�e e estr�t�ra ge��ti�a e�tre i��i����os �e C� langsdo�ffii �o�a�i�a�a 
�a A�a���ia Mato�Grosse�se� �or �eio �e �ar�a�ores ISSR. �ora� 
a�ostra�os 2� i��i����os� ���o DNA �oi a���i�i�a�o �o� 12 p�i�e�s ISSR. A 
a���ise �a�esia�a� AMO�A e UPGMA �ora� �ti�i�a�os �ara i��erir as re�aç�es e 
�i�ersi�a�e ge��ti�as� �e� �o�o a estr�t�ra �o���a�io�a�� �ara �ara�teri�ação 
�a �aria�i�i�a�e ge��ti�a �oi �ti�i�a�o o �rogra�a POPGENE. �ora� 
a���i�i�a�os 10� �rag�e�tos� se��o ���11� �o�i��r�i�os� O �o�te��o �e 
I��or�ação �o�i��r�i�a �PI�� �e �a�a p�i�e� �ario� e�tre 0��� e 0��1. A ���ia 
�e �issi�i�ari�a�e e��o�tra�a �oi �e 0���� i��i�a��o ��a a�ta �i�ersi�a�e 
ge��ti�a e�tre ��itos �ares �e i��i����os. A �aior �aria�i�i�a�e ge��ti�a 
e��o�tra�se �e�tro �os gr��os e �ão e�tre e�es. O �er�e�t�a� �e �o�i�or�is�o� 
�a�ores �e �issi�i�ari�a�e ge��ti�a e ���i�es �e �i�ersi�a�e ge��ti�a a�o�ta� 
��e �� a�ta �aria�i�i�a�e ge��ti�a e�tre os i��i����os �e Copaife�a langsdo�ffii� 
s�geri��o ��e os p�i�e�s ISSR se �ostrara� e�i�ie�tes �a �ete�ção �e 
�o�i�or�is�o �esta es���ie e ��e os i��i����os a�rese�ta� �ote��ia� �ara 
�o��or �rogra�as ��e �ise� a �reser�ação �a es���ie e �a�a�i�a�e �e 
i�tegrar �a��os �e ger�o��as�a.  
 
Pa�a�ras���a�es� �o�ai�a� ISSR� �aria�i�i�a�e ge��ti�a. 
 
A������� � �Ge�eti� �i�ersit� a�� str��t�re a�o�g i��i�i��a�s o� Copaife�a 
langsdo�ffii Des�.  t�e Mato�Grosse�se A�a�o�� �si�g ISSR �ar�ers�. T�e 
A�a�o� is t�e �argest �io�e i� t�e �or�� a�� �ar�or aro��� �0�000 s�e�ies o� 
��a�ts� i�����i�g Copaife�a langsdo�ffii. T�is s�e�ies is e���ore� �ai��� �or t�e 
e�tra�tio� o� its oi��resi� a�� �oo�� o�te� �ei�g �a�e i��orre�t��� ��i�� �a� �a�se 
�oss o� ge�eti� �aria�i�it�. T�e ai� o� t�is �or� �as to e�a��ate t�e �i�ersit� a�� 
ge�eti� str��t�re a�o�g i��i�i��a�s o� C� langsdo�ffii �o�ate� t�e Mato�
Grosse�se� �si�g ISSR �ar�ers. �e sa���e� 2� i��i�i��a�s ��ose DNA �as 
a���i�ie� �it� 12 ISSR �ri�ers. T�e Ba�esia� a�a��sis� AMO�A a�� UPGMA 
�ere �se� to i��er ge�eti�s re�atio�s�i�s a�� �i�ersit�� as �e�� �o���atio� 
str��t�re. T�e POPGENE �rogra� �as �se� to ��ara�teri�e t�e ge�eti� 
�aria�i�it�. T�e �ri�ers a���i�ie� 10� �rag�e�ts� i� ��i�� ��.11� �ere 
�o���or��i�. T�e �o�te�t o� �o���or��i� i��or�atio� �PI�� �ro� ea�� �ri�er 
�arie� 0.�� a�� 0.�1. T�e a�erage �issi�i�arit� �o��� �as 0.��� i��i�ati�g a �ig� 
ge�eti� �i�ersit� a�o�g �a�� �airs o� i��i�i��a�s. T�e greatest ge�eti� �aria�i�it� 
�as �o��� �it�i� t�e gro��s o� i��i�i��a�s a�� �ot �et�ee� t�e�. T�e �er�e�tage 
o� �o���or��is�� �a��es o� ge�eti� �issi�i�arit� a�� i��e�es o� ge�eti� �i�ersit�� 
i��i�ate t�at t�ere is �ig� ge�eti� �aria�i�it� a�o�g Copaife�a langsdo�ffii 
i��i�i��a�s. T�ese res��ts s�ggest t�at ISSR �ri�ers are e��i�ie�t i� �ete�ti�g 
�o���or��is� i� t�is s�e�ies� a�� t�at t�e �o���atio� �as t�e �ote�tia� to 
�o��ose �rogra�s �or �reser�i�g t�e s�e�ies a�� t�e a�i�it� to i�tegrate 
ger���as� �a��s.   
  
�e��or�s� �o�ai�a� ISSR� Ge�eti� �aria�i�it�. 
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I��������� 

 A A�a���ia � o �aior �io�a �o ����o e a�riga �er�a �e �00 

es���ies �e �a���eros� 1�� �i� es���ies �e a�es e �0 �i� es���ies �e ��a�tas 

�I�MBIO� 2020�� �as ��ais �esta�a�os o g��ero Copaife�a L.� re�rese�ta�o �or 

2� es���ies e �o�e �0�� �arie�a�es e��o�tra�as e� ��ase to�as as regi�es �o 

Brasi� ��LORA DO BRASIL� 2020�. As �r�ores são �o��e�i�as �o Brasi� �o�o 

�o�a��a� �o�ai�eira� �a���e���eo� �o�a��a e �o�ai ��AS�ON� 200�� PIERI� 

MUSSI� MOREIRA� 200��. A e���oração �a Copaife�a langsdo�ffii Des�. o�orre 

�e ��as �a�eiras �ri��i�ais� �e�a e�tração �o ��eo resi�a e �a �a�eira.  

 Di�ersos ��to�os são �ti�i�a�os �ara e�tração �o ��eo resi�a �a 

�o�a��a� e� s�a �aioria �a�sa� �re����os � ��a�ta� o�asio�a��o �or �e�es s�a 

�orte ��EIGA �UNIOR� PINTO� 2002�. O �so �e s�a �a�eira �as �o�str�ç�es 

�i�i� e �a�a� ��AR�AL�O� 1���� e �a �ro��ção �e �o��e�sa�os �MARTINS�

DA�SIL�A� PEREIRA� LIMA� 200�� ta���� � sig�i�i�ati�o.  

 O �a�e�o i�a�e��a�o �a C� langsdo�ffii� �e� �o�o a �rag�e�tação 

��oresta�� i����e��ia� �a �o��osição ge��ti�a �as �o���aç�es. Ta���� 

�ro�o�a� a �i�i��ição �o ���ero �e i��i����os� o ��e e� �o�go �ra�o �o�e 

a�arretar a��e�to �a e��oga�ia� re��ção �a �aria�i�i�a�e ge��ti�a e 

�o�se��e�te�e�te a �er�a �a �a�a�i�a�e a�a�tati�a �a es���ie �OLI�EIRA e� 

al.� 201��. A �aria�i�i�a�e ge��ti�a i�traes�e���i�a � ����a�e�ta� �ara a 

�ersist���ia �as es���ies �a �at�re�a� �orta�to sa�er o ��a�to e�iste �e 

�ariação ge��ti�a e �o�o e�a � �istri����a geogra�i�a�e�te e� �a�a es���ie � 

�e�ess�rio �ara �ara�teri�ar se� stat�s �e �o�ser�ação �SANTOS e� al.� 2010�. 

Dessa �or�a ��itos est��os te� �ti�i�a�o �o�o �erra�e�ta �ar�a�ores 

ge��ti�os �ara �o��e�er a �aria�i�i�a�e e a �istri��ição ge��ti�a �e es���ies. 

 Seg���o T�r��etto e� al. �201�� �� �ar�a�or ge��ti�o � ��a���er 

�ar�ter �is��e� o� �� �e��ti�o ��e �e a�g��a �or�a se�a a�a�is��e�� �ara o ��a� 

os a�e�os e� lo�i i��i�i��ais segrega� �e ��a �a�eira �e��e�ia�a. Os 

�ar�a�ores �o�e���ares �e DNA são �erra�e�tas e�i�a�es �ara re�e�ar a 

�rese�ça �e �o�i�or�is�o ge��ti�o ��IGA� SIL�A� 200�� RODRIGUES� 

BRAN�ALION� ISERN�AGEN� 200�� SOUZA� SOUZA� PEREIRA� 201��� 

a�rese�ta��o s��esso e� est��os �e ge��ti�a �e �o���aç�es �egetais 

�BOR�M� �AI�ETA� 201�� �ORDEIRO e� al.� 2020�. E�tre e�es� �esta�a��se os 
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�asea�os �a reação e� �a�eia �a �o�i�erase �P�R�� ��e �o�e� ser a��i�a�os 

a es���ies �ão �o�e�o e� �o�e� ser ��assi�i�a�os �e a�or�o �o� o ti�o �e 

�era�ça a���i�a e� �o�i�a�te e �o�o�i�a�te �TUR��ETTO e� al.� 201��� se��o 

��e os �ar�a�ores �o�i�a�tes� �ão �a�e� �isti�ção e�tre �o�o�igotos 

�o�i�a�tes e �etero�igotos �ZIET�IE�I�Z� RA�ALS�I� LABUDA� 1���� �OSTA 

e� al.� 201��.  

 De�tro �os �ar�a�ores �o�i�a�tes �asea�os e� P�R te�os os 

ISSR ��n�e� �i�ple �e��en�e �epea��� a���a�e�te �ti�i�a�os e� est��os 

re�ere�tes � �ara�teri�ação ge��ti�a� �e�i�o ao �ai�o ��sto e a�ta 

re�ro��ti�i�i�a�e �NG� TAN� 201��. Os �o�i�or�is�os e�tre os i��i����os são 

i�e�ti�i�a�os �as a���ises e�etro�or�ti�as �e�a �rese�ça o� a�s���ia �e �a��as. 

 Assi�� o o��eti�o �este �a��t��o �oi a�a�iar a �i�ersi�a�e e estr�t�ra 

ge��ti�a e�tre i��i����os �e Copaife�a langsdo�ffii Des�. �a A�a���ia Mato�

grosse�se� �or �eio �e �ar�a�ores ISSR. 
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M������� � M������ 

���� �� E����� 

 O est��o �oi rea�i�a�o a �artir �e a�ostras �o�eta�as �a �o�a�i�a�e 

�o��e�i�a �o�o Pista �o �a�eça ��o���i�a�e No�o �r��eiro�� a �er�a �e ���� 

�a �o�a �r�a�a �o ���i���io �e A�ta ��oresta� �o�a�i�a�o �o �orte �o Esta�o �e 

Mato Grosso ��ig�ra 1�� ���o ��i�a seg���o A��ares e� al. �201�� � ��assi�i�a�o 

�o�o �o ti�o A� �tro�i�a� ��i�o o� s����i�o�� �o� te��erat�ra ���ia s��erior 

� 2��� e �re�i�itação �e 2�00 a �100 ��.  

F����� �� Lo�a�i�ação �os i��i����os �e Copaife�a langsdo�ffii� �o�eta�os �o 
���i���io �e A�ta ��oresta� MT. As s����i�a�es estão e�i�e��ia�as �I� II� III e 
I��. 

 To�os os �ro�e�i�e�tos �a�oratoriais �ora� rea�i�a�os �o La�orat�rio 

�e Ge��ti�a �egeta� e Bio�ogia Mo�e���ar� �o �EPTAM ��e�tro �e Pes��isa e 

�e Te��o�ogia �a A�a���ia Meri�io�a��� �a U�i�ersi�a�e �o Esta�o �e Mato 

Grosso �ar�os A��erto Re�es Ma��o�a�o �UNEMAT�� �a���s U�i�ersit�rio �e 

A�ta ��oresta� A�ta ��oresta� MT.  

 Os �o�tos �e �o�eta �ora� georre�ere��ia�os �o� o a����io �e �� 

GPS ��lo�al ��s�e� �osi�ion�. Os i��i����os a�ostra�os �or�ara� ��atro 

s����i�a�es a�ostrais �I �A�1� A��� A�� E A���� II �A�2� A��� A��� A�� e A���� 
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III �A�10� A�11� A�12� A�1�� A�1�� A�1�� A�1�� A�1�� A�1� e A�1�� e IV 

�A�20� A�21� A�22� A�2�� A�2�� A�2�� A�2� e A�2���� �esta�a�os �a �ig�ra 

1D. 

 A s����i�a�e a�ostra� I� e��o�tra�se �ais �ista�te �as �e�ais� 

se��o ���� �a III� �1�� �a I e ���� �a II. As s����i�a�es �ais �r��i�as e�tre 

si são a I e a III �����. �a�e �esta�ar ��e o i��i����o A�� �erte��e�te � 

s����i�a�e II e��o�tra�se a�asta�o �os �e�ais i��i����os �e�tro �essa 

s����i�a�e �a�ro�i�a�a�e�te 12���. E�tre as s����i�a�es a�ostrais �� 

gra��es �reas �e �astage�s� �o e�ta�to� as s����i�a�es III e I� a�rese�ta� 

��a �igação �or ��a e�te�sa �rea �e �ata �ati�a� �o�o �o�e ser o�ser�a�o �a 

�ig�ra 2. 

 

F����� �� Lo�a�i�ação �os i��i����os �e Copaife�a langsdo�ffii �a �rea 
a�ostra�a. As s����i�a�es a�ostrais estão e�i�e��ia�as �I� II� III e I��. 

C����� �� M������� V������ 

 �ora� �o�eta�as ��as �o��as �re�ia�e�te se�e�io�a�as �e �a�a �� 

�os 2� i��i����os �e C� langsdo�ffii. O �ateria� �o�iar �o�eta�o �oi ar�a�e�a�o 

e� s��i�a ge�� e tra�s�orta�o �ara o La�orat�rio �e Ge��ti�a e Bio�ogia Mo�e���ar 

�o �a���s �a UNEMAT �e A�ta ��oresta. O �ateria� �egeta� �oi �a�a�o e� �g�a 

�orre�te� se�o �o� o a����io �e �� �a�e� toa��a e ar�a�e�a�o a �20 ��. 
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E������� � ������������� �� DNA 

 O DNA ge���i�o tota� �oi e�tra��o �e a�ro�i�a�a�e�te �00 �g �e 

�o��as �e �a�a a�ostra� seg�i��o o �roto�o�o �e �TAB �Ca�ioni� 

�e�ade��l��i�e���l ���oni�� ��o�ide� �es�rito �or Do��e e Do��e �1����� as 

a�ostras �ora� �a�era�as e� �itrog��io ����i�o� �o� o a����io �e a��o�ari� e 

�isti�o� tra�s�eri�as �ara �i�rot��os �e 2 �L� o��e �oi a�res�e�ta�o �00 �L �e 

ta��ão �TAB ��TAB ��� �o�i�i�i��irro�i�o�a �P�P� a 2� e ��er�a�toeta�o� a 

2��. As a�ostras �ora� agita�as �o ��rte� ��as�i� Brasi�� e i����a�as a ���� 

�or �0 �i� �agita�as �a��a��e�te a �a�a 10 �i� �ara �o�oge�ei�ar� e 

�e�tri��ga�as �or 10 �i� a 10.000 r��.  E� seg�i�a� o so�re�a�a�te �oi retira�o 

e tra�s�eri�o �ara �� �o�o t��o �e 2 �L� a�i�io�a�o �00 �L �e ��oro��r�io�

���oo� isoa���i�o �2��1� e agita�o �o�a�e�te �o ��rte� �or �0 seg���os. As 

a�ostras �ora� �o�a�e�te �e�tri��ga�as �or 10 �i� a 12.000 r��� e a �ase 

a��osa �s��erior� tra�s�eri�a �ara �� �i�rot��o �e 1�� �L� o��e �oi 

a�res�e�ta�o �00 �L �e iso�ro�a�o� ge�a�o. E� seg�i�a �ora� i����a�as a �20 

�� �or � �oras. As a�ostras �ora� �e�tri��ga�as �or 10 �i� a 12.000 r��� o 

so�re�a�a�te �oi �es�arta�o� e o pelle� �a�a�o �or ��as �e�es �o� eta�o� �0�� 

e ��a �e� �o� eta�o� ���. A �a�a �a�age� o �ateria� �oi �e�tri��ga�o �or � �i� 

a 10.000 r��. O pelle� �oi �a�ti�o e� te��erat�ra a��ie�te e �osterior�e�te 

a�i�io�a�o �0 �L �e TE �RNAse �0mg�mL e TE 0�1M� e� �a�a a�ostra� �e�a�o 

a �a��o��aria �or �0 �i� a ����. A��s isso� as a�ostras �ora� ress�s�e��i�as 

e �a�ti�as a �� �� �or 2� �oras. 

 A a�a�iação �a ��a�i�a�e �o DNA e�tra��o �e� �o�o a ��a�ti�i�ação 

�ora� rea�i�a�as �or e�etro�orese e� ge� �e agarose 0��� ����� �ora�o �o� 

�ro�eto �e et��io �0�� mg�mL�� �or 20 �i��tos. Para a ��a�ti�i�ação� �oi �eita a 

�o��aração e� e�etro�orese �o� �� DNA �e �assa �o�e���ar �r���eter�i�a�o 

�e 10 �g �L�1 ��ERREIRA� GRATTAPAGLIA� 1����. Os g�is �ora� a�a�isa�os 

e� tra�s���i�a�or so� ��� ��tra�io�eta e �oto�o���e�ta�os. A��s a 

��a�ti�i�ação� as a�ostras �o DNA e�tra��o �ora� �i����as e� �g�a �esti�a�a 

a�to��a�a�a e �a�ro�i�a�as a ��a �o��e�tração �e a�ro�i�a�a�e�te 10 �g �L�

1. 
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R������ � ������������ �� DNA � ������������ 

 �ora� rea�i�a�os testes �e a���i�i�aç�es �o� �� �o����to �e �� 

p�i�e�s ISSR ��n�e� �e��en�e �i�ple �epea�s�� �ese��o��i�os �e�a U�i�ersit� 

o� Britis� �o����ia �UB�� e� � i��i����os. A��s os testes� �ora� se�e�io�a�os 

12 p�i�e�s �Ta�e�a 1�� ��e a�rese�tara� �ais �o�i�or�is�os e ���ero �e 

�a��as� �ara �ara�teri�ação �o�e���ar �e to�os os i��i����os.  

T����� �. I�e�ti�i�ação� se�����ia e te��erat�ra �e a�e�a�e�to �TA� �os 
�ri�ers ISSR �ti�i�a�os �a �ara�teri�ação �o�e���ar �os 2� i��i����os �e 
Copaife�a langsdo�ffii Des�. 

��i�e� Se�����ia TA ���� 
UB� � �0� DiAG��� AGAGAGAGAGAGAGAG� �2 
UB� � �10 DiGA��T GAGAGAGAGAGAGAGAT �2 
UB� � �1� Di�A��T �A�A�A�A�A�A�A�AT �2 
UB� � �1� Di�A��A �A�A�A�A�A�A�A�AA �2 
UB� � �1� Di�A��G �A�A�A�A�A�A�A�AG �2 
UB� � �2� DiA���T A�A�A�A�A�A�A�A�T �2 
UB� � �2� DiTG��A TGTGTGTGTGTGTGTGA �� 
UB� � �2� DiTG��� TGTGTGTGTGTGTGTG� �� 

UB� � ��� DiAG���T AGAGAGAGAGAGAGAG�T� �2 
UB� � ��� �GA�A�� GA�AGA�AGA�AGA�A �� 

Di�A���R �R�A�A�A�A�A�A�A�A� �2 

Di�A���� ���A�A�A�A�A�A�A�A� �2 

�� � �� o� T� e R � �A o� G�. UB� � U�i�ersit� o� Britis� �o����ia. 

 As reaç�es �e a���i�i�ação �ia P�R �ora� rea�i�a�as e� �� �o���e 

tota� �e 1� �L� se��o 20�g �e DNA� 2���M �e Mg��2� 0�2 �M p�i�e�� 0�2�M �e 

�a�a �NTP� 2� �e DMSO� 0��U �e Ta� �o�i�erase e ta��ão IB10�. Os �i��os 

�e a���i�i�ação �o�sistira� e�� �es�at�ração i�i�ia� a �� �� �or 1�� �i��tos� 

seg�i�o �e �� �i��os �e �� �� �or �� seg���os� te��erat�ra �e a�e�a�e�to 

es�e���i�a �e �a�a i�i�ia�or �Ta�e�a 1� �or �� seg���os� �2 �� �or 1�� �i��tos 

e ter�i�a��o �o� ��a e�te�são �i�a� �e � �i��tos a �2 ��� e� ter�o�i��a�or 

M� �� �Bio����er� EUA�.  

 Os �ro��tos �as a���i�i�aç�es �ora� se�ara�os �or e�etro�orese e� 

ge� �e agarose 1��� e� ta��ão �e �orri�a TBE 1� ����1� �M �e Tris Base� 

����� �M �e ��i�o B�ri�o e 2�2� �M EDTA�� e� �o�tage� �o�sta�te �e �0 � 

�or ��atro �oras e� siste�a �e e�etro�orese �ori�o�ta� L�� 20�2� �Lo���s 

Biote��o�ogia�� Brasi��. Os ta�a��os �os �rag�e�tos o�ti�os �ora� �o��ara�os 

�o� o �ar�a�or �o�e���ar �e 100 �� DNA La��er ��APA� EUA�. 
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 A��s a �orri�a e�etro�or�ti�a os g�is �ora� �ora�os �o� �ro�eto �e 

et��io �0�� �g �L�1�� �or 20 �i��tos. E� seg�i�a� os g�is �ora� �is�a�i�a�os� 

�otogra�a�os e e�ita�os e� tra�si���i�a�or �o� ��� U�B LTB�20�20 STi� 

�oto�o���e�ta�or e so�t�are L�Pi� STi� res�e�ti�a�e�te �Lo���s 

Biote��o�ogia�� Brasi��. 

A������ E���������� 

A������ ��� ���������� ������������ 

 A �atri� �e �rese�ça �1� e a�s���ia �0� �e �a��as ��rag�e�tos 

a���i�i�a�os� �oi o�ti�a a �artir �e a�a�iação �is�a� �as �a��as �ais �e�i�i�as 

�ara �a�a p�i�e�� �os 2� i��i����os est��a�os. Os �ar�a�ores ISSR são �e 

�ar�ter �o�i�a�te� �orta�to ass��e�se ��e �a�a �a��a re�rese�ta o �e��ti�o 

e� �� �o�o �i�a���i�o ��ILLIAMS e� al.� 1��0�.  

D���������� G������� � E�������� ������������ 

 A �artir �a �atri� �i��ria �e �rese�ça e a�s���ia e �or �eio �a 

��r���a 1� o�te�e�se o �er�e�t�a� �e �o�i�or�is�o �ara �a�a p�i�e� �ti�i�a�o�  

                                                                       P =  
���

���
 × 100                                           �1�

 O��e� P re�rese�ta o �er�e�t�a� �e �o�i�or�is�o �o p�i�e�� ���� o 

���ero �e �a��as �o�i��r�i�as e �t�� o ���ero tota� �e �a��as. 

 O �o�te��o �e i��or�ação �o�i��r�i�a �PI�� �e �a�a p�i�e� �oi 

�a����a�o �o��or�e �ro�osto �or Re�e��e e� al. �200���  

                                      P�������� = 1 �  � �� � P���
�                            �2� 

 O��e� o��e Pi � a �re�����ia �o a�e�o ��� �o �o�o ��i� e Pi� � a 

�re�����ia �o a�e�o �� �o �o�o i� �o p�i�e� �. 

 A �atri� �e �issi�i�ari�a�e ge��ti�a e�tre �a�a �ar �e i��i����os �oi 

�a����a�a a �artir �o �oe�i�ie�te �e �a��ar� ���� ��e �o��ara o ���ero �e 

�rese�ças �e �a��as �o���s e o ���ero tota� �e �a��as e��o��i�as� e����i��o 

o ���ero �e a�s���ias �o����tas �ME�ER� 2002�� 

                                                              ��� = 1 �  ���                                                     ��� 

 O��e� 

         ��� =  
�

� � � � �
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e� ��e �a� �orres�o��e ao ���ero �e �asos e� ��e o�orre a �rese�ça �a �a��a 

e� a��os os i��i����os� ���� ao ���ero �e �asos e� ��e o�orre a �rese�ça �a 

�a��a so�e�te �o i��i����o i e ���� ao ���ero �e �asos e� ��e o�orre a 

�rese�ça �a �a��a so�e�te �o i��i����o �. 

 A a���ise �e agr��a�e�tos atra��s �os ��to�os �ier�r��i�os 

UPGMA ��n�eig��ed �ai� ��o�p �e��od ��e�age�� �ar� e SL ��ingle �in�age 

o� �ea�es� �eig��o�� �ora� rea�i�a�as a �artir �a �atri� �e �issi�i�ari�a�e e a 

es�o��a �o ��to�o �o� �aior �o�sist���ia �e agr��a�e�to� �oi �asea�a �o 

�oe�i�ie�te �e �orre�ação �o�e��ti�a �����. As a���ises �ora� rea�i�a�as 

�ti�i�a��o o �rogra�a GENES ��RUZ� 201��.  

 O �rogra�a Str��t�re �PRIT��ARD� �EN� 200��� �asea�o e� 

a���ise �a�esia�a� �oi �ti�i�a�o �ara i��erir a estr�t�ra ge��ti�a e�tre os 

i��i����os� i��i�a��o gr��os ge��ti�os �isti�tos ���. �ora� rea�i�a�as 20 

�orri�as �ara �a�a �a�or �e � �� � ��� 200.000 i�teraç�es i�i�iais ����n�ins� e 

�00.000 si���aç�es �e Mo�te �ar�o �ia �a�eias �e Mar�o� �M�M��. Para 

�e�i�ição �o � �ais �ro���e� e� re�ação aos �ro�ostos �ora� �ti�i�a�os os 

�rit�rios �es�ritos �or Prit��ar� e �e� �200�� e E�a��o� Reg�a�t e Go��et 

�200��. 

 Para �ara�teri�ação �a �aria�i�i�a�e ge��ti�a e�tre os gr��os 

ge��ti�os �o�stit���os �e�a a���ise �a�esia�a �oi �a����a�a a �i�ersi�a�e 

ge��ti�a �e Nei ��e� �NEI� 1����� o ���i�e �e �i�ersi�a�e �e S�a��o� ��� 

�LE�ONTIN�1��2� e o �er�e�t�a� �e �o�i �o�i��r�i�os ��P� a �artir �a a���ise 

�a �atri� �i��ria �e �rese�ça e a�s���ia� �ti�i�a��o o �rogra�a POPGENE 1.�2 

��E� e� al.� 2000�. A �i�ersi�a�e ge��ti�a e�tre e �e�tro �os gr��os �oi 

�e�o�stra�a a �artir �a AMO�A �A���ise �e �ari���ia Mo�e���ar�� �e a�or�o 

�o� E��o��ier� S�o�se e ��attro �1��2� e �o� a����io �o �rogra�a ARLE�UIN 

�.01 �E��O��IER� LA�AL� S��NEIDER� 200��. 
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R��������� � D�������� 

P����������� �������� �� Copaife�a langsdo�ffii ��� ���� �� ���������� 

ISSR  

 O DNA e�tra��o a�rese�to� a�ta ��a�i�a�e ��ig�ra ��. Para �eres e� 

al. �200��� o DNA �e �oa ��a�i�a�e � ����a�e�ta� �ara o s��esso �as a���ises 

�o�e���ares.  

F����� �. E�etro�orese e� ge� �e agarose 0��� �o DNA tota� �e 1� a�ostras �e 
Copaife�a langsdo�ffii. M� DNA �a��er �e 10 �g �L�1.  

 �oi �ete�ta�o �� a�to �er�e�t�a� �e �o�i�or�is�o e�tre os i��i����os �e 

C� langsdo�ffii �o� os 12 �ar�a�ores ISSR. Os �rag�e�tos a���i�i�a�os �ora� 

�is�a�i�a�os e� i�age�s �e g�is �e agarose� gera�as �o �oto�o���e�ta�or 

��ig�ra ��. 

F����� �. �oto�o���e�tação �e DNA a���i�i�a�o �o� o �ri�er UB���1� �os 
i��i����os A�1 ao A�1� �e Copaife�a langsdo�ffii.  M� Mar�a�or Mo�e���ar �e 
100��. 

 Os 12 p�i�e�s �ti�i�a�os a���i�i�ara� �� tota� �e 10� �rag�e�tos� 

se��o ���11� �o�i��r�i�os. O ���ero �e �rag�e�tos a���i�i�a�os �ario� �e � 

�UB���2� e UB������ a 1� �UB���10�� �o� ���ia �e ���� �rag�e�tos �or 

p�i�e� �Ta�e�a 2�� i��i�a��o ��e os �ri�ers �ti�i�a�os são e�i�a�es �a �ete�ção 



 

1� 

 

�e �o�i�or�is�o ge��ti�o �a es���ie e ��e �� a �rese�ça �e �i�ersi�a�e 

ge��ti�a e�tre os i��i����os �e C� langsdo�ffii a�ostra�os. O a�to �er�e�t�a� �e 

�o�i�or�is�o e��o�tra�o �este tra�a��o asse�e��a�se ao e��o�tra�o �or D��ar 

e� al. �201�� �����0�� ��e a�a�iara� a �i�ersi�a�e ge��ti�a �e oito es���ies �e 

�o��s s�. ��a�a�eae�� �e� �o�o o o�ser�a�o �or Bag�eri e� al. �2020� �����0�� 

��e est��ara� a �aria�i�i�a�e ge��ti�a �e �s��agal�s s���e�ogni��s 

��a�a�eae�� �o��ir�a��o a e�i���ia �os �ar�a�ores ISSR �a �ete�ção �e 

�o�i�or�is�o e� es���ies �a �a���ia �a�a�eae. 

T����� �. N��ero tota� �e �rag�e�tos a���i�i�a�os �NT��� ���ero �e 
�rag�e�tos �o�i��r�i�os �N�P�� �or�e�tage� �e �o�i�or�is�o �� P� e �o�te��o 
�e i��or�ação �o�i��r�i�a �PI�� �os �ri�ers �ti�i�a�os �a �ara�teri�ação 
�o�e���ar �e Copaife�a langsdo�ffii. 

 

 O �o�te��o �e I��or�ação �o�i��r�i�a �PI�� �e �a�a p�i�e� �ario� 

e�tre 0��� �UB���1�� e 0��1 �UB������� �e�o�stra��o sere� a�ta�e�te 

i��or�ati�os. O��e p�i�e�s �ti�i�a�os �este est��o �o�e� ser �o�si�era�os 

�o�o ��ito i��or�ati�os �ara C� langsdo�ffii� �� ��e a�rese�tara� �a�ores �e PI� 

��i�e� NT� N�P �P PI� 

UB� � �0� DiAG��� � � 100 0��� 

UB� � �10 DiGA��T 1� 1� 100 0��� 

UB� � �1� Di�A��T � � ����1 0��� 

UB� � �1� Di�A��A 10 10 100 0��� 

UB� � �1� Di�A��G � � 100 0��� 

UB� � �2� DiA���T � � ���� 0��1 

UB� � �2� DiTG��A � � 100 0��� 

UB� � �2� DiTG��� 12 12 100 0��2 

UB� � ��� DiAG���T � � 100 0��� 

UB� � ��� �GA�A�� � � 100 0��1 

Di�A���R � � 100 0��� 

Di�A���� � � 100 0��� 

Tota� 10� 10� ���11 � 

M��ia ���� 11�� ����� 0��� 
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a�i�a �e 0��� a�e�as o p�i�e� UB���1� a�rese�to� �a�or e�tre 0�2� e 0��0� o 

��e o tor�a �o�era�a�e�te i��or�ati�o. Para Botstei� e� al. �1��0�� os 

�ar�a�ores �o�e���ares ��e a�rese�ta� �a�ores �e PI� a�ai�o �e 0�2� são 

�o�si�era�os �o��o i��or�ati�os� a��e�es �o� �a�ores e�tre 0�2� e 0��0 são 

��assi�i�a�os �o�o �e�ia�a�e�te i��or�ati�os e a�i�a �e 0��0 ��ito 

i��or�ati�os. 

D���������� � ��������� �������� �� Copaife�a langsdo�ffii 

 Os �a�ores �e �issi�i�ari�a�e ge��ti�a o�ser�a�os e�tre os i��i����os 

�ariara� �e 0�2� a 0��� �Ta�e�a ��. Os i��i����os �e�os �issi�i�ares 

ge�eti�a�e�te �ora� A�20 e A�21� e A�2� e A�2�� a��os os �ares �o� 0�2�� 

se��o to�os �erte��e�tes a s����i�a�e a�ostra� I�� e os �ais �issi�i�ares� 

seg���o a �atri� �e �issi�i�ari�a�e ge��ti�a� �ora� A�� e A�2� �o� 0���� 

�erte��e�tes as s����i�a�es a�ostrais II e I�� res�eti�a�e�te� as �ais 

�ista�tes e�tre si geogra�i�a�e�te� �o�e��o tratar�se �e i��i����os �o� 

�are�tais �e o�tras regi�es.  

 E�tre as �o��i�aç�es� �1� e��o�tra��se �e�tro �a �ai�a 0��1�0��0 

��ig�ra ��. A ���ia �e �issi�i�ari�a�e e��o�tra�a �oi 0���� si�i�ar ao e��o�tra�o 

�or Brito e� al. �201�� �ara a es���ie �a��onia ���assa�i�a� o ��e seg���o os 

a�tores i��i�a ��a a�ta �i�ersi�a�e ge��ti�a e�tre ��itos �ares �e i��i����os. 

Os �a�os �e �issi�i�ari�a�e i��i�a� ��e �ão �� e�i����ia �e i��i����os 

i���ti�os e� ter�os ge��ti�os� e assi�� to�os �oss�e� �ote��ia� �ara �o��or 

�a��os �e ger�o��as�a. 





 

22 

 

 

F����� �� Distri��ição �a �issi�i�ari�a�e ge��ti�a e�tre os �ares �e i��i����os 
�e Copaife�a langsdo�ffii� 

E�tre os ��to�os �e agr��a�e�to testa�os� o UPGMA a�rese�to� �aior 

�oe�i�ie�te �e �orre�ação �o�e��ti�a ����� �0��2��� �e�or estresse �10���� e 

�istorção �1�0�� �Ta�e�a ��. Seg���o Ro��� �1��0�� �a�ores �e ��� s��eriores a 

0��0 são ��assi�i�a�os �o�o satis�at�rios� i��i�a��o �este est��o� �� �o� a��ste 

e�tre a �atri� �e �issi�i�ari�a�e e a �atri� �o�e��ti�a. 

T����� �. �oe�i�ie�te �e �orre�ação �o�e��ti�a ������ estresse e �istorção �os 
��to�os �ar�� �i�i��o �ais Pr��i�o �SL� e UPGMA �ara a i��er���ia �o 
agr��a�e�to �ier�r��i�o. 

 ���� S� UPGMA 

CCC 0��1�� 0��12� 0��2� 

E������� ��� � 2���� 10��� 

D����������� � ���1� 1�0� 

       

 O �e��rogra�a �e �issi�i�ari�a�e ge��ti�a �asea�o �os ISSR �oi 

gera�o �e�o ��to�o UPGMA� �o� �ase �a �atri� �e �issi�i�ari�a�e� �or�a��o 

� gr��os �GI� GII� GIII� GI�� ��ig�ra ��. O �o�to �e �orte 0��0� �������� �oi 

�e�i�i�o �o��or�e �eto�o�ogia �ro�osta �or Mo�e�a �1����. O GI � �o��osto 

�or 1� i��i����os �A�1� A��� A��� A�10� A�11� A�12� A�1�� A�1�� A�1�� A�1�� 

A�1�� A�1�� A�20� A�21� A�22� A�2�� A�2�� A�2�� A�2��� o GII �o�t�� � 

1.0
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i��i����os �A�2� A��� A��� A��� A��� A���� e GIII �A�2�� e GI� �A�1��� são 

�or�a�os �or a�e�as �� i��i����o.  

F����� �. De��rogra�a �e �issi�i�ari�a�e ge��ti�a e�tre os 2� i��i����os �e 
Copaife�a langsdo�ffii Des�.� o�ti�o �e�o ��to�o UPGMA e �o���e�e�to 
arit��ti�o �o ���i�e �e �a��ar� �o�o �e�i�a �e �issi�i�ari�a�e. As �ar�aç�es 
e� �er�e e �er�e��o �orres�o��e� aos gr��os gera�os �e�o Str��t�re ��er 
�ig�ra ��. �i��i����os �ais �i�ere�tes �os �e�ais �e�tro �o gr��o A �o Str��t�re. 

 A a���ise �a�esia�a �e�o�stro� a e�ist���ia �e 2 gr��os �isti�tos �� 

� 2� �e�o�i�a�os �e A e B� ��ig�ra �� �o��or�a��o �o� o agr��a�e�to gera�o 

�e�o UPGMA �ara ��itos i��i����os.  O gr��o A re�rese�ta�o �e�a �o�oração 

�er�e �a �ig�ra �� � �o��osto �e�os i��i����os A�1 a A�10. �� �o gr��o B 

��o�oração �er�e��a� �ora� a�o�a�os os �e�ais i��i����os� �o A�11 ao A�2�.  



 

2� 

 

F����� �. Agr��a�e�to o�ti�o �or �eio �a a���ise �a�esia�a �os 2� i��i����os 
�e Copaife�a langsdo�ffii Des�. Os i��i����os estão re�rese�ta�os �or �arras 
�erti�ais �o� �o�oração �e a�or�o �o� o gr��o ao ��a� �erte��e� ��ois gr��os� 
�� 2�. �I��i����os �ais �i�ere�tes �e�tro �o gr��o A. 

 E� ��a �o��aração �os res��ta�os e�tre os agr��a�e�tos gera�os 

a �artir �a �a�esia�a e �o UPGMA� �o�e�se �esta�ar ��e os i��i����os �o gr��o 

A �o���e� o agr��a�e�to GII �o UPGMA� �o� e��eção �ara os i��i����os 

A�1� A��� A�� e A�10� ��e �a a���ise �asea�a �a �atri� �e �issi�i�ari�a�e� 

�ora� a�o�a�os �o agr��a�e�to GI. � i��orta�te �o�si�erar ��e os i��i����os 

A�1 e A�� �ora� os �ais �isti�tos �e�tro �o gr��o A. A��� �isso� �a a���ise 

�a�esia�a os i��i����os A�� e A�2� se �ostrara� os �ais �isti�tos 

ge�eti�a�e�te� �orro�ora��o �o� o res��ta�o o�ser�a�o �a �atri� �e 

�issi�i�ari�a�e.    

 �orre�a�io�a��o os gr��os o�ti�os �e�o UPGMA e ��������e �o� as 

s����i�a�es a�ostrais� o�ser�a�os ��e os i��i����os �erte��e�tes �s 

s����i�a�es a�ostrais I e II �ora� agr��a�os �e�tro �o gr��o A� e �o UPGMA 

�o�stit��ra� e� s�a �aioria o GII. �� os i��i����os �as s����i�a�es a�ostrais 

III e I�� ��e são �ais �ista�tes geogra�i�a�e�te e�tre si� �or�ara� o gr��o B e 

�o UPGMA �or�ara� e� s�a �aioria o GI. Os i��i����os �e GIII e GI� �o 

UPGMA ��or�a�os �or A�1� e A�2�� res�e�ti�a�e�te� �erte��e� as 

s����i�a�es a�ostrais III e I�� res�e�ti�a�e�te� e �a a���ise �a�esia�a se 

a�o�ara� �e�tro �o gr��o B. Estes i��i����os a�rese�ta� ���i�e �e 

�issi�i�ari�a�e ge��ti�a �e 0��� �Ta�e�a ��� esta��o a�i�a �a ���ia e��o�tra�a 

�esse est��o �0����� �esta�a��o se� �ote��ia� �ara �o�eta �e �ateria� ge��ti�o 

�ara i�tegrar �a��os �e ger�o��as�as.  

 A �is�osição �os i��i����os �e �i�ere�tes s����i�a�es a�ostrais �o 

�es�o agr��a�e�to ge��ti�o �o�e ser e���i�a�a �e�o �ato �e se�s �ri��i�ais 

�is�ersores sere� a�es �RABELLO� RAMOS� �ASUI� 2010�� o ��e �er�ite a 
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�is�ersão � �o�gas �ist���ias. Seg���o Tro��iet e� al. 201�� Marti�s�O�i�eira e� 

al. 2020 essa re�ação ��a�ta��r�g��oro te� �� �a�e� ����a�e�ta� �a estr�t�ra 

��oresta�� �o�e��o ser �� �os �ri��i�ais �e�a�is�os �e �is�ersão �as es���ies 

�egetais. 

Os ���i�es �e �i�ersi�a�e ge��ti�a �ora� �a����a�os a �artir �os 

agr��a�e�tos ���2� o�ti�os �a a���ise �a�esia�a �Ta�e�a ��. A �or�e�tage� �e 

�o�i�or�is�o �ario� e�tre ����� e ������� se��o ��e o �er�e�t�a� tota� �oi �e 

�2����� i��i�a��o ��a a�ta �i�ersi�a�e ge��ti�a. Esses �a�os �e a�ta 

�i�ersi�a�e ge��ti�a ta���� �ora� o�ser�a�os �or Marti�s e� al. �200�� ��e 

est��o� �o���aç�es �e Copaife�a langsdo�ffii �o �o�ta� �o Para�a�a�e�a� �o 

Esta�o �e São Pa��o� �or �eio �a a���ise �e �ar�a�ores �i�rossat��ites� �e� 

�o�o �or Se��e�� e� al. 2010� a�a�ia��o ��a �o���ação �e C� langsdo�ffii �o 

���i���io �e São �ose �o Rio Preto� Esta�o �e São Pa��o.  

Os gr��os A e B �a a���ise �a�esia�a� a�rese�tara� 

res�e�ti�a�e�te� ���i�e �e S�a��o� �I� �e 0��� e 0���. G�erra e� al. �201��� 

e��o�tra� ���i�es se�e��a�tes �e�tre 0��� e 0���� ao a�a�iar a �i�ersi�a�e 

ge��ti�a e� �des�ia �i��ga P�i� �o� �ar�a�ores ISSR. Os �a�ores �e 

Di�ersi�a�e ge��ti�a �e Nei �ora� 0�2� e 0��1 �ara os gr��os A e gr��o B� 

res�e�ti�a�e�te. O�ser�a�os ��e o gr��o B a�rese�ta a �aior �i�ersi�a�e 

ge��ti�a� �e� �o�o os �aiores �a�ores �ara os ���i�es �S�a��o� e Nei�� o ��e 

�o�e estar asso�ia�o a �ist���ia geogr��i�a e�tre os i��i����os. 

T����� �. Di�ersi�a�e ge��ti�a i�tra�o���a�io�a� �e Copaife�a langsdo�ffii �os 
gr��os A e B o�ti�os �a a���ise �a�esia�a. 

Par��etros Gr��o A Gr��o B Tota� 
N 10 1� 2� 
Na 1��� ��0���� 1��� ��0��2� 1��2 ��0�2�� 
Ne 1��1 ��0���� 1��� ��0���� 1��� ��0���� 
�e 0�2� ��0�1�� 0��1 ��0�1�� 0��2 ��0�1�� 
I 0��� ��0�2�� 0��� ��0�2�� 0��� ��0�21� 

�P ����� ����� �2��� 
N� ���ero �e i��i����os� Na� ���ero �e a�e�os o�ser�a�os� Ne� ���ero �e a�e�os e�eti�os� �e� 
Di�ersi�a�e Ge��ti�a �e Nei� I� ���i�e �e S�a��o� e �P� Per�e�t�a� �e �o�i �o�i��r�i�os. 

 
 A a���ise �e �ari���ia �o�e���ar �AMO�A� ta���� �asea�a �os �ois 

gr��os o�ti�os �e�a a���ise �a�esia�a� i��i�o� ��e a �aior �aria�i�i�a�e 

ge��ti�a e��o�tra�se �e�tro �e �a�a gr��o ������� �e �ari���ia tota�� e �ão 

e�tre e�es� o ��e �o�e ser o�ser�a�o �a ta�e�a �. O �a�or �e �i�ere��iação 
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ge��ti�a �os gr��os ��ST� �oi �e 0�1�1�2� �o� 102� �er��taç�es ao a�aso� 

i��i�a��o ��e e�tre os gr��os a �ariação � �e a�ro�i�a�a�e�te 1��. A �ai�a 

�i�ere��iação ge��ti�a e�tre os gr��os �� era es�era�a� �ois os i��i����os 

a�ostra�os são ��a�tas a���tos ��e �ossi�e��e�te �� �or�ara� ��a ��i�a 

�o���ação. A �ist���ia geogr��i�a e�tre os gr��os � �e��e�a� se��o ��e o gr��o 

B � �o��osto �e�os i��i����os �ais �ista�tes e�tre si� �erte��e�tes as 

s����i�a�es a�ostrais III e I�. Seg���o Go�ça��es e� al. �201�� ��a �aior 

�aria�i�i�a�e ge��ti�a i�tra�o���a�io�a� �er�ite �� �aior ���ero �e 

�o��i�aç�es� o ��e �a�ore�e �oss��eis a�a�taç�es �ia�te �e ���a�ças 

a��ie�tais. 

T����� �. A���ise �e �ari���ia Mo�e���ar �AMO�A� �os �ois gr��os ���2�� 
�eter�i�a�os �e�a a���ise �a�esia�a �ara os 2� i��i����os �e Copaife�a 
langsdo�ffii� �o� �so �e 12 �ri�ers ISSR. 

F���� �� V������� G� S� CV VT ��� FST P 
E�tre Gr��os 1 ���2�2 2�10�1� 1��1� 0�1�1�2 �0�000 

De�tro �os gr��os 2� �1����� 12������ �����   
Tota� 2� �����2� 1����0�1    

�o��o�e�te �e �ari���ia ����� �ari���ia Tota� ��T�� ���i�e �e �i�ação ��st� e Pro�a�i�i�a�es �e 
ter �� �o��o�e�te �e �ari���ia �aior ��e os �a�ores o�ser�a�os ao a�aso �P�.  

 
 N��o� �200�� �o�stato�� a�a�isa��o tra�a��os rea�i�a�os �o� 

�ar�a�ores �o�i�a�tes� ��e ��a�tas �e �i�a �o�ga� a��ga�as e �o� est�gio 

s��essio�a� tar�io a�rese�ta�a� �aior �aria��i�a�e ge��ti�a �e�tro �as 

�o���aç�es� o ��e est� �e a�or�o �o� as �ara�ter�sti�as e esti�o �e �i�a �a 

Copaife�a langsdo�ffii.  

 Dia�te �o �e��rio �rasi�eiro �e �egra�ação ��oresta�� a �i�ersi�a�e 

ge��ti�a e��o�tra�a e�tre os i��i����os �e Copaife�a langsdo�ffii �orro�ora� 

�o� a i��ort���ia �a �reser�ação ��oresta�� �isto ��e� seg���o o I�stit�to �o 

�o�e� e Meio a��ie�te �a A�a���ia � IMAZON �2020�� �os 2�� ��i���etros 

��a�ra�os �e ��orestas �egra�a�as �a A�a���ia Lega� registra�os e� ����o �e 

2020� ��� estão �o Esta�o �e Mato Grosso. S�geri�os a �riação �e �orre�ores 

e�o��gi�os �ara �igar os �rag�e�tos� o� �e�o �e�os a�ro�i����os� �isa��o tor�ar 

o ����o g��i�o �ais �i��e�. Seg���o Marti�s e� al. �200�� a �o�e�ti�i�a�e e�tre 

�rag�e�tos �a�i�ita a �a��te�ção �a �i�ersi�a�e ge��ti�a� e �er�ite a 

�o�i�e�tação �a �a��a� �ossi�i�ita��o a �is�ersão �e se�e�tes �e es���ies 

�oo��ri�as �TROLLIET e� al.� 201�� MARTINS�OLI�EIRA e� al.� 2020�. 
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C��������� 

 O �er�e�t�a� �e �o�i�or�is�o� �a�ores �e �issi�i�ari�a�e ge��ti�a e 

���i�es �e �i�ersi�a�e ge��ti�a �o��ir�a� ��e �� �aria�i�i�a�e ge��ti�a e�tre 

os i��i����os �e C� langsdo�ffii. 

 Os ��to�os �e agr��a�e�to �ti�i�a�os re�e�ara� �ro�i�i�a�e 

ge��ti�a e�tre os i��i����os �as s����i�a�es a�ostrais I e II� e III e I�. A �aior 

�aria�i�i�a�e ge��ti�a e��o�tra�se �e�tro �os gr��os e �ão e�tre e�es. Se��o 

��e o gr��o B o�ti�o �a a���ise �a�esia�a� a�riga os i��i����os �ais �ista�tes 

geogra�i�a�e�te e�tre si.  

 Os res��ta�os o�ti�os i��i�a� ��e os i��i����os �e C� langsdo�ffii 

a�a�ia�os �oss�e� a�ta �i�ersi�a�e ge��ti�a� assi� a�rese�ta� �ote��ia� �ara 

�o��or �rogra�as ��e �ise� a �reser�ação �a es���ie e �a�a�i�a�e �e 

i�tegrar �a��os �e ger�o��as�a. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2� 

 

R���������� �������������� 

AL�ARES� �.A.e� al. �o��e��s   ��i�ate   ��assi�i�atio�   �a�   �or   Bra�i�. 
M�������������� Z����������� �.22� �.�� �.�11��2�� 201�. DOI� 
�tt�s����oi.org�10.112��0��12����201��0�0�. 
 
BAG�ERI� A. e� al. Ge�eti� str��t�re a�� �o�ser�atio� stat�s o� �s��agal�s 
s���e�ogni��s ��a�a�eae�� a �er� rare a�� �arro� e��e�i� s�e�ies P�a�t. 
E������ ��� E��������� �.1��� �.1� �.101�10�� 2020. DOI� 
�tt�s����oi.org�10.�0�1���e�e�o.2020.1���. 
 
BOTSTEIN� D. e� al. �o�str��tio� o� a ge�eti� �i��age �a� i� �a� �si�g 
restri�tio� �rag�e�t �e�gt� �o���or��is�s. A������� ������� �� ����� 
G�������� �.�2� �.�� �.�1����1� 1��0. Dis�o���e� e�� 
�tt�s�������e�.���i.���.�i�.go���2���0��. A�esso e�� 1� �e o�t��ro �e 2020. 
 
BOR�M� A.� �AI�ETA� E.T. Mar�a�ores Mo�e���ares. �. e�. �içosa� U��. 
����. 201�. 
 
BRITO� �.A. e� al. Ge�eti� �i�ersit� a�a��sis o� �a��onia ���assa�i�a �a��. 
A��essio�s �si�g ISSR �ar�ers. G������� ��� M�������� R�������� �.1�� 
�.�� 201�. DOI� 10.�2�� � g�r.1�0����1. 
 
�AR�AL�O� P. E. R. E������� ���������� ������������ ������������� 
��������������, ��������������� � ��� �� �������. ��riti�a� EMRAPA��NP�� 
Bras��ia� EMBRAPA�SPI� 1���. ��0�. Dis�o���e� e�� 
�tt�s������.����.e��ra�a.�r��es��isa�e���te���i��e��es�e�ies.�t�. A�esso 
e�� 20 �e ����o �e 2020. 
 
�AS�ON� �. �o�a��a � Copaife�a s��. I�� �AR�AL�O� �.�.T. F������������ 
������������������ �������� ��������, �������������� � ���������� 
������������. Ri�eirão Preto� Te��e��� 200�. ��0�. Dis�o���e� e�� 
�tt�s������.resear��gate.�et�����i�atio��2�����0�2��itotera�i�os�A�ti�
i���a�atorios�as�e�tos���i�i�os��ar�a�o�ogi�os�e�tera�e�ti�os. A�esso e�� 
1� �e o�t��ro �e 2020. 
 
�OSTA� D.�. e� al. Di�ersi�a�e ge��ti�a e se�eção �e i�i�ia�ores ISSR e� ��a 
�o���ação �at�ra� �e �a�ga�a ��an�o�nia espe�iosa Go�es� �A�o�e�a�eae�. 
R������ ���������� �� F������������ �.��� �.�� �.��0����� 201�. DOI� 
�tt�s����oi.org�10.1��0�0100�2����2���1�.  
 
�ORDEIRO� A.G.M. e� al. Di�ersi�a�e ge��ti�a e�tre ������eiros �ati�os �o 
Porta� �a A�a���ia� Mato Grosso� Brasi�. S��������� E��������� A�������� �.1�� 
�.�� 2020. DOI� �tt������.�oi.org�10.����0�1��2020���. 
 
�RUZ� �.D. Ge�es So�t�are � e�te��e� a�� i�tegrate� �it� t�e R� Mat�a� a�� 
Se�ege�. A��� S����������� �.��� �.�� �.������2� 201�. DOI� 
�tt�s����oi.org�10.�02��a�tas�iagro�.���i�.�2�2�.  
 



 

2� 

 

DO�LE� �.�.� �.L. DO�LE.  A ����� DNA ��������� ��������� ��� ����� 
���������� O� ����� ���� ������. P��to��e�i�a� ����eti�� �.1�� �.111�� 1���. 
 
D��AR� E. e� al. �o��ariso� o� t�e ge�o�e si�e� e��ore����i�atio�� a�� ISSR 
�ar�er �o���or��is� i� eig�t �o��s ��a�a�eae� s�e�ies. T������ ������� �� 
������� �.�2� �.1�1�� 201�. DOI�10.��0���ot�1�0���1. 
 
E�ANNO� G.� REGNAUT� S.� GOUDET� �. Dete�ti�g t�e ����er o� ���sters o� 
i��i�i��a�s �si�g t�e so�t�are STRU�TURE� a si���atio� st���. M�������� 
�������� �.1�� �.2�11�2�20� 200�. DOI� 10.1111 � �.1����2���.200�.02���.�. 
 
E��O��IER� L.� LA�AL� G.� S��NEIDER� S. A�������� � �������� ��� 
���������� ���� ��������� �ersio� �.1. Ge�e�a� U�i�ersit� o� Ge�e�a� 200�. 
DOI� �oi.org�10.11���11������0�0010000�. 
 
E��O��IER� L.� SMOUSE� P. E.� �UATTRO� �. M. A�a��sis o� �o�e���ar 
�aria��e i��erre� �ro� �etri� �ista��es a�o�g DNA �a��ot��es� a���i�atio� to 
���a� �ito��o��ria� DNA restri�tio� �ata. G�������� �.1�1� �.2� �.1���1�1� 
1��2. Dis�o���e� e�� 
�tt�����a�s.i��.���g.�r���e��a��as��g�a�e�o���rati�as�ar�e��i�2�e��o��ier�2g�
���a���t��a�a�.���. A�esso e�� 1� �e ����o �e 2020. 
 
�ERES� �. e� al. A�a�iação �e ��to�os �e �reser�ação �e a�ostras �e ��a�tas 
�e Sa�a�as Neotro�i�ais �ara o�te�ção �e DNA �e a�ta ��a�i�a�e �ara 
est��os �o�e���ares. R������ ���������� �� ��������� �.2�� �.2� �.2����2��� 
200�. DOI�  �tt�s����oi.org�10.1��0�S0100���0�200�00020000�. 
 
�ERREIRA� M.E.� GRATTAPAGLIA� D� I��������� �� ��� �� ���������� 
����������� �� ������� ��������. E�. �� EMBRAPA� Brasi�ia�D�� 1���. 
Dis�o���e� e�� 
�tt�s������.resear��gate.�et�����i�atio���12�������I�tro���ao�ao��so��e�
�ar�a�ores��o�e���ares�e��a�a�ise�ge�eti�a. A�esso e�� 1� �e ����o �e 
2020. 
 
�LORA DO BRASIL. Copaife�a �. i� F���� �� ������ ���� �� 
����������� �ar�i� Bot��i�o �o Rio �e �a�eiro� 2020. Dis�o���e� e�� 
�tt������ora�o�rasi�.��r�.go�.�r�. A�esso e�� 1� �e o�t��ro �e 2020. 
 
�IGA� A. R.� SIL�A� L. D. P������ �� �������� �� �������� ������� � 
�������� ������ I�� �IGA� A. R.� SIL�A� L. D. �E�s.�. Po�ar �e se�e�tes �e 
es���ies ��orestais �ati�as. ��riti�a� �UPE�� 200�. �.1���0. Dis�o���e� e�� 
�tt�s������.���a.���tia.e��ra�a.�r�. A�esso e�� 1� �e o�t��ro �e 2020. 
 
I�MBIO. I�stit�to ��i�o Me��es �e �o�ser�ação �a �io�i�ersi�a�e. Mi�ist�rio 
�o �eio a��ie�te. A�a���ia. Dis�o���e� e�� 
�tt�s������.i���io.go�.�r��orta����i�a�es�e�o�ser�a�ao��io�as�
�rasi�eiros�a�a�o�ia. A�esso e�� 10 �e �e�e��ro �e 2020. 
 



 

�0 

 

IMAZON. I�stit�to �o �o�e� e Meio A��ie�te �a A�a���ia. ������� �� 
������������ �� A������� ����� ������ �� �����. Dis�o���e� e�� 
�tt�s���i�a�o�.org.�r. A�esso e�� 1� �e o�t��ro �e 2020. 
 
LE�ONTIN� R. �. T�� A������������ �� ����� D�������� C�������� �� 
E����������� �������. U�i�ersit� o� ��i�ago� �.��1����� 1��2. Dis�o���e� e�� 
�tt�s���e�i��ir�egaar�.���e������o�te�t����oa�s�Le�o�ti��1��2�T�e�
A��ortio��e�t�o�����a��Di�ersit�.���. A�esso e�� 1� �e o�t��ro �e 2020. 
 
MARTINS� �. e� al. Estr�t�ra ge��ti�a �o���a�io�a� �e Copaife�a langsdo�ffii 
�es�. �Leg��i�aseae � �aesa��i�ioi�eae� e� �rag�e�tos ��orestais �o �orta� �o 
Para�a�a�e�a� SP� Brasi�. R������ ���������� �� ��������� �. �1� �. 1� 200�. 
DOI� �tt�s����oi.org�10.1��0�S0100���0�200�00010000�. 
 
MARTINS�DA�SIL�A� R. �. �.� PEREIRA� �. �� LIMA� �. �. O g��ero Copaife�a 
��eg��i�osae � �aesa��i�ioi�eae� �a a�a���ia �rasi�eira. R����������� �. ��� �. 
�� �. �������� 200�. DOI� �tt�s����oi.org�10.1��0�21������0200����0�.  
 
MARTINS�OLI�EIRA� A.T. e� al. Estr�t�ra e s���ro�es �e �is�ersão �a 
�egetação ar��rea e� ��oresta �ati�a e agro��oresta� �a A�a���ia �eri�io�a�. 
R������ �� C������� A�������� �. ��� �.�� �.��2���2� 2020. DOI� 
�tt�s����oi.org�10.1�0���r�a.1��02. 
 
ME�ER� A. S. C��������� �� ������������ �� ������������ ������ �� 
�������� �� ����������� ��� ����� �� ���������� ����������� 
����������. Dissertação �Mestra�o e� Agro�o�ia� � Es�o�a S��erior �e 
Agri���t�ra L�i� �e ��eiro�� U�i�ersi�a�e �e São Pa��o� �.11�� 2002. 
 
MO�ENA R. �ierar��i�a� gro��i�g �et�o�s a�� sto��i�g r��es� a� e�a��atio�. 
T�� C������� �������� �.20� �.�� �.�������� 1���. 
DOI�10.10����o�����20.�.���. 
 
NEI� M.  Esti�atio� o� a�erage �etero��gosit� a�� ge�eti� �ista��e �ro� a 
s�a�� ����er o� i��i�i��a�s. G�������� �.��� �.������0� 1���. Dis�o���e� e�� 
�tt�s������.ge�eti�s.org��o�te�t���������. A�esso e�� 1� �e o�t��ro �e 2020. 
 
NG� �.L.� TAN� S.G. I�ter�si���e Re�eat �ISSR� �ar�ers� Are �e �oi�g it rig�t� 
ASM S������ �������� �.�� �.1� �.�0���� 201�. Dis�o���e� e�� 
�tt�s������.resear��gate.�et�����i�atio��2��2���2��I�ter�
Si���e�Se��e��e�Re�eat�ISSR��ar�ers�Are��e��oi�g�it�rig�t. A�esso e�� 
1� �e o�t��ro �e 2020. 
 
OLI�EIRA� R. A. �e. e� al. Pro�osição �e �orre�or E�o��gi�o e�tre ��as 
U�i�a�es �e �o�ser�ação �a Região Metro�o�ita�a �e Soro�a�a. R������ �� 
D����������� �� G��������� �.�2� �.�1��1� 201�. DOI� 
�tt�s����oi.org�10.11�0��r�g.��2i0.11����. 
 
PIERI� �.A.� MUSSI� M.�.� MOREIRA� M.A.S. ��eo �e �o�a��a �Copaife�a s�.�� 
�ist�ri�o� e�tração� a��i�aç�es i���striais e �ro�rie�a�es �e�i�i�ais. R������ 



 

�1 

 

���������� �� P������ M���������� �.11� �.�� �.������2� 200�. DOI� 
�tt�s����oi.org�10.1��0�S1�1��0��2200�000�0001�.  
 
PRIT��ARD� �. �.� �EN� �. D������������ ��� S�������� ��������� 
V������ ���. 200�. Dis�o���e� e� ��tt�����rit��.�s�. ���i�ago.e���. A�esso e� 
20 �e ����o �e 201�. 
 
RABELLO� A� RAMOS� �.N.� �ASUI� �. E�eito �o ta�a��o �o �rag�e�to �a 
�is�ersão �e se�e�tes �e �o�a��a �Copaife�a langsdo�ffii De��.�. ����� 
N���������� �..10� �.1� �.������ 2010.  DOI� �tt������.�oi.org�10.1��0�S1����
0�0�201000010000�. 
 
REZENDE� R. �. S. e� al. Di�erg���ia ge��ti�a e�tre ���ti�ares �e g�r�era 
�ti�i�a��o �ar�a�ores RAPD. C������ R����� �.��� �.�� �o�. 200�. DOI� 
�tt�s����oi.org�10.1��0�S010������200�00�0001��. 
 
RODRIGUES� R. R.� BRAN�ALION� P. �. S.� ISERN�AGEN� I. �Orgs.�. P���� 
���� � ����������� ��������� �� M��� A��������� ����������� ��� ��������� 
� ����� �� ����������� ���������� São Pa��o� LER��ESAL�� I�stit�to 
BioAt���ti�a� 200�. 2���. Dis�o���e� e�� �tt�������.�er�.esa��.�s�.�r� 
�i���ga�ao��ro���i�os��i�ros��a�to200�.���. A�esso e�� 20 �e ����o �e 201�. 
 
RO�L�� �.�. A�a�tati�e �ierar��i�a� ���steri�g s��e�es. S��������� Z������� 
�.1�� �.1� �.����2� 1��0. 
 
SANTOS� �. R. e� al. Di�ersi�a�e Ge��ti�a. ����� M����� �.�����10� 2010. 
Dis�o���e� e�� �tt�����a�s.i��.���g.�r���e������sa�tos0��iota�i�as��i�ge�.���. 
A�esso e�� 1� �e o�t��ro �e 2020. 
 
SEBBENN� A.M. e� al. Bai�os ���eis �e ����o g��i�o �e se�e�tes e ���e� 
rea�i�a�os e �orte estr�t�ra ge��ti�a es�a�ia� e� ��a �o���ação �e��e�a� 
iso�a�a e �rag�e�ta�a �a �r�ore tro�i�a� Copaife�a langsdo�ffii Des�. ��������� 
�. 10�, �.1���1��� 2011. DOI� �tt�s����oi.org�10.10������.2010.��. 
 
SOUZA� L.�.� SOUZA� M.�.� PEREIRA� A.G. �a�i�ação �o �ar�a�or �o�e���ar 
ISSR �ara �ete�ção �e �i�ersi�a�e ge��ti�a e� �la����enia �e�i��la�a Be�t�. 
R������ ���������� �� C������� A�������� Re�i�e� �.1�� �.1� e���1� 201�. DOI� 
10.�0���agraria.�1�i1a���1. 
 
TROLLIET� �. e� al. A�es �r�g��oras i����e��ia� a orga�i�ação es�a�ia� �as 
��orestas tro�i�ais atra��s �a geração �e �o�os �e re�r�ta�e�to �e ���as so� 
a��ie�te �oo��ri�o. A��� O���������� ��� �. ������ 201�. DOI� 
10.101���.a�tao.201�.0�.010. 
 
TUR��ETTO� �. e� al. M��������� ��������� �������� �� DNA� 
M��������� M���������� �� E�� ��������� M����������� � A���������. 
Ri�eirão Preto� So�ie�a�e Brasi�eira �e Ge��ti�a� �.12�20� 201�. Dis�o���e� 
e�� 
�tt�s������.s�g.org.�r�sites��e�a��t��i�es�e��oo���ar�a�ores��o�e���ares�s�g
�201���i�a�.���. A�esso e�� 1� �e o�t��ro �e 2020. 



 

�2 

 

 
�EIGA �UNIOR� �. �.� PINTO� A. �. O G��ero Copaife�a L. R������ ������� 
N���� �.2�� �.2� �.2���2��� 2002. DOI� �tt�s����oi.org�10.1��0�S0100�
�0�2200200020001�. 
 
�ILLIAMS� �. G. �.e� al. DNA �o���or��is�s a���i�ie� �� ar�itrar� p�i�e�s are 
�se��� as ge�eti� �ar�ers. N������ A���� R�������� �.1�� �.22� �.���1����� 
1��0. DOI� 10.10�� � �ar � 1�.22.���1. 
 
ZIET�IE�I�Z� E.� RA�ALS�I� A.� LABUDA� D. Ge�o�e �i�ger�ri�ti�g �� si���e 
se��e��e re�eat �SSR��a���ore� �o���erase ��ai� rea�tio� a���i��atio�.  
G�������� �. 20� �. 1���1��� 1���. 
 
�E�� E.e� al. D��a�i� Positio�i�g o� Mitoti� S�i���es i� �east� Ro�e o� 
Mi�rot����e Motors a�� �orti�a� Deter�i�a�ts. M�������� ������� �� ��� C���� 
�.11� �.��������1� 2000. DOI� 10.10�1����.11.11.����. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

�� 

 

 

 

 

 

 

 

 

 

 

��� POTENCIA� T�XICO, CITOT�XICO E GENOT�XICO DE Copaife�a                 

langsdo�ffii D����  

 

 

 

 

 

 

 

 



 

�� 

 

R����� � �Pote��ia� t��i�o� �itot��i�o e ge�ot��i�o �e Copaife�a langsdo�ffii 
Des�.�. A ��oresta A�a���i�a a�riga a �aior �io�i�ersi�a�e �o ��a�eta e �oss�i 
e� s�a ��ora �i�ersas ��a�tas �o� �ote��ia� �e�i�i�a�. E�tre as ��a�tas �ti�i�a�as 
�o�o �itoter��i�as �a A�a���ia te�os a Copaife�a langsdo�ffii Des�.� �ti�i�a�a 
�o�o a�tias��ti�o� �ara a�ig�a�ite e �so t��i�o �ara e��e�as� te��o s�as 
�o��as �ote��ia� �ara tratar �ro�it�ase. O o��eti�o �este est��o �oi a�a�iar o 
�ote��ia� t��i�o� �itot��i�o e ge�ot��i�o �e Copaife�a langsdo�ffii �or �eio �o 
teste �lli�� �epa� Os ����os �ora� orga�i�a�os e� �� es��e�a �atoria� �2 � � 
� 2�� se��o �ois e�tratos �i���so e �e�o�to�� o�ti�os �a �as�a �o �a��e e �as 
�o��as �a Copaife�a langsdo�ffii� �i��o �o��e�traç�es� 0�002� 0�00�� 0�00�� 0�01� 
e 0�0�2 �g ���1� e �ois �o�tro�es� �g�a �esti�a�a ��o�tro�e �egati�o� e g�i�osato 
��o�tro�e �ositi�o�. �ora� a�a�ia�os o �res�i�e�to �o siste�a ra�i���ar ��SR�� 
o ���i�e �it�ti�o �IM�� e a �re�����ia �e a�teraç�es �ro�oss��i�as e�o� 
a�or�a�i�a�es �as �ases �a �i�isão �e���ar. Nos e�tratos �a �as�a �o �a��e� 
�ora� e��o�tra�as as �aiores re��ç�es �e �SR �a �o��e�tração 0�01� �g �L�

1 �o e�trato �e�o�to� �e� �o�o os �e�ores IM �a �o��e�tração 0�0�2 �g �L�1 

�e a��os os e�tratos. As �o��e�traç�es 0�002 �g �L�1 �o e�trato i���so �a 
�as�a e 0�00� �g �L�1 �o e�trato �e�o�to �as �o��as a�rese�tara�� 
res�e�ti�a�e�te� ��1� e ���� � �e a�teraç�es �e���ares. A �o��e�tração 
�s�a��e�te �ti�i�a�a �0�00� �g �� �1� a�rese�to� a�erraç�es e� to�os os 
e�tratos a��osos a�a�ia�os. A re��ção �o �SR e IM e a �rese�ça �e a�erraç�es 
�o orga�is�o teste� e�i�e��iara� o �ote��ia� t��i�o� �itot��i�o e ge�ot��i�o �e 
Copaife�a langsdo�ffii. 
 
Pa�a�ras���a�e� �o�a��a� ���i�e �it�ti�o� �lli�� �epa� 
 
A������� � �To�i�� ��toto�i� a�� ge�oto�i� �ote�tia� o� Copaife�a langsdo�ffii 
Des�.�. T�e A�a�o� rai��orest �ar�or t�e greatest �io�i�ersit� o� t�e ��a�et� a�� 
�as i� its ��ora� se�era� s�e�ies �it� �e�i�i�a� �ote�tia�. A�o�g t�e a�a�o� 
��a�ts �se� as ���tot�era�i�s� i� t�e A�a�o� t�ere are Copaife�a langsdo�ffii 
Des�. T�is s�e�ies is �se� as a� a�ti ast��a� �or to�si��itis a�� e��e�a� �it� its 
�ea�es �a�i�g t�e �ote�tia� to treat �ro�it�iasis. T�e ai� o� t�is st��� �as to 
e�a��ate t�e to�i�� ��toto�i� a�� ge�oto�i� �ote�tia� o� Copaife�a langsdo�ffii 
�si�g �lli�� �epa test. T�e ����s �ere orga�i�e� i� a �a�toria� s��e�e �2 � � � 
2�� �it� t�o e�tra�ts �i���se� a�� �e�o�te��� o�tai�e� �ro� ste� �ar� a�� �ea�es 
o� Copaife�a langsdo�ffii� �i�e �o��e�tratio�s� 0.002� 0.00�� 0.00�� 0.01� a�� 
0.0�2 �g ���1� a�� t�o �o�tro�s �isti��e� �ater ��egati�e �o�tro�� a�� g����osate 
at 1� ��ositi�e �o�tro��. It �as e�a��ate� t�e gro�t� o� t�e root s�ste� ��SR�� 
t�e �itoti� i��e� �IM�� a�� �re��e��� os ��ro�oso�a� ��a�ges a���or 
a��or�a�ities o� �e�� ����e ��ases. I� t�e ste� �ar� e�tra�ts� t�e greatest 
re���tio� o� �SR �as �o��� i� t�e �o��e�tratio� 0.01� �g �� �1 o� t�e �e�o�te� 
e�tra�t� as �e�� as t�e �o�est IM i� t�e �o��e�tratio� 0.0�2 �g ���1 o� �ot� 
e�tra�ts. T�e �o��e�tratio�s 0.002 �g ���1   o� t�e i���se� �ar� e�tra�t a�� 0.00� 
�g ���1 o� t�e �e�o�te� �ea�es e�tra�t s�o�e� �.1� a�� �.��� o� �e�� 
a��or�a�ities� res�e�ti�e��. T�e �o��e�tratio� �s�a��� �se� i� �o�� �e�i�i�e 
s�o�e� a�erratio�s i� a�� e�a��ate� a��eo�s e�tra�ts. T�e re���tio� o� �SR a�� 
IM a�� t�e �rese��e o� a�erratio�s i� t�e teste� orga�is�� s�o�e� t�e to�i�� 
��toto�i� a�� ge�oto�i� �ote�tia� o� Copaife�a langsdo�ffii. 
 
�e��or�s� �lli�� �epa� �o�a��a� Mitoti� I��e�. 
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I��������� 

 A ��oresta A�a���i�a a�riga a �aior �io�i�ersi�a�e �o ��a�eta� � 

res�o�s��e� �or �i�ar 1�� �i���es �e to�e�a�as �e �ar�o�o a��a��e�te e 

�ese��e��a ���ção ����a�e�ta� �a reg��ação �o ��i�a regio�a� e g�o�a� 

�BOUBLI� �RBE�� 2012�. S�a ��ora a�rese�ta �ote��ia� a�ta�e�te re�e�a�te� 

�o� �i�ersas ��a�tas �ro��toras �e ��te�� gor��ras e resi�as� a��� �e �ote��ia� 

�e�i�i�a� ��OSTA� AL�ES� 201��. A tra�ição �e �so �e ��a�tas �e�i�i�ais �a 

A�a���ia se �aseia e� �o��e�i�e�to e sa�eres ori���os �e �i�ere�tes ���t�ras 

�SANTOS� 2000�. E�tre as ��a�tas �ti�i�a�as �o�o �itoter��i�as �a região te�os 

a Copaife�a langsdo�ffii Des�. 

 A Copaife�a langsdo�ffii � �o�si�era�a a es���ie �ais a���a�e�te 

�istri����a �o Brasi� ��AR�AL�O� 1���� RIGMONTE�AZE�EDO� �ADT� 

�ADT� 200��� se��o �o��e�i�a ta���� �o�o �a������eo� �o��i� ���a��a� 

���i��a �LISBOA e� al.� 201�� e �o�a��a.  A��� �o ��eo� ta���� são �ti�i�a�as 

s�as ��ores �a �ro��ção �e �e� e s�as ���as e� re��oresta�e�tos 

��AR�AL�O� 1����. Messias e� al. �201�� a�o�tara� o �so �a �as�a �o �a��e 

�o�o a�tias��ti�o� �ara a�ig�a�ite e �so t��i�o �ara e��e�as� e���a�to 

Bra��a�io� e� al� �2012� s�gerira� ��e s�as �o��as �oss�e� �ote��ia� �ara tratar 

�ro�it�ase. 

 Seg���o a Orga�i�ação M���ia� �e Sa��e � OMS� �os �a�ses e� 

�ese��o��i�e�to �er�a �e ��� �a �o���ação �ti�i�a ��a�tas �e�i�i�ais �ara os 

��i�a�os ��si�os �o� a sa��e �BRASIL� 200��. No e�ta�to� as ��a�tas 

�ro���e� �i�ersos �eta���itos se�����rios re�a�io�a�os ao se� 

�ese��o��i�e�to e �roteção ��REITAS e� al.� 201��� ��e �o�e� �a�sar e� seres 

���a�os reaç�es a��ersas� �o�o a�ergias� �ist�r�ios �ar�io�as���ares� 

res�irat�rios� �eta���i�os� gastri�testi�ais� �e�ro��gi�os e e� a�g��s �asos o 

��ito ��AS�ON�ELOS� �IERA� �IEIRA� 200�� �AMPOS e� al.� 201��.  

 �ra��o e� al. �201��� a�a�ia��o a a�e�o�atia �as �o��as �e C� 

langsdo�ffii e��o�trara� a �rese�ça �e ter�e�os� ��i�os �e���i�os e g�i�os��eos 

��a�o�oi�es. �� Lis�oa e� al. �201�� o�ser�ara� �or �eio �e a���ises �ito����i�as 

a �rese�ça �e ta�i�os� a��a�oi�es e ��a�o�oi�es �a �as�a �a C� langsdo�ffii. 

De�tre os e�eitos t��i�os �a�sa�os �e�as s��st���ias �ro���i�as �e�as ��a�tas� 

estão a to�i�i�a�e� �itoto�i�i�a�e e a ge�oto�i�i�a�e. �� a�a�ia�os �o� o�tras 



 

�� 

 

es���ies ar��reas �o�o� ����gi�� �ala��ense ��REITAS e� al.� 201��� �in�go 

�ilo�a L� �GUEDES e� al.� 201�� e �an�o�nia spe�iosa �RIBEIRO e� al.� 201��. 

No e�ta�to �ara a C� langsdo�ffii �ora� rea�i�a�os est��os re�a�io�a�os ao se� 

�ote��ia� t��i�o �o� se� ��eo �LOUREN�O e� al.� 200��� �o� e�trato a��oso 

o�ti�o �or �eio �o �� �a �as�a �SENIGALIA e� al.� 2020� e e�trato eta���i�o 

o�ti�o �or �eio �e s�as �o��as e �as�a �AZE�EDO e� al.� 201�� e �ão �o� os 

e�tratos a��osos o�ti�os �or �eio �e i���são e �e�o�ção. 

 A to�i�i�a�e �o�e ser �e�s�ra�a �e�a re��ção �o �res�i�e�to �o 

siste�a ra�i���ar� e���a�to a �itoto�i�i�a�e e ge�oto�i�i�a�e �e�o ���i�e 

�it�ti�o e �rese�ça �e a�teraç�es �ro�oss��i�as e�o� a�or�a�i�a�es �a �i�isão 

�e���ar �ALMEIDA e� al.� 201��� se��o o teste �lli�� �epa L. �� �ioi��i�a�or �e 

�oss��eis e�eitos �e �ro��tos ����i�os� e�tratos �e ��a�tas e �ist�ras 

�o���e�as so�re a ati�i�a�e �e���ar ��ISTER e� al.� 201��.  

 O teste �� �epa � �a�i�a�o �e�o Progra�a I�ter�a�io�a� �e Seg�ra�ça 

����i�a �IP�S� OMS� e �e�o Progra�a A��ie�ta� �as Naç�es U�i�as �UNEP� 

�o�o �� e�i�ie�te �ioteste �MOROSINI� 200�� PORTIS e� al.� 201��. A e�i�i���ia 

�o siste�a �� �epa se �e�e �s s�as �ara�ter�sti�as �i��ti�as �e �ro�i�eração� 

a��� �e a�rese�tar �ai�o ��sto� ���i� �a�i���ação� �ro�osso�os e� �oas 

�o��iç�es �ara est��o �e �a�os o� �ist�r�ios �a �i�isão �e���ar �BEL�A�ELLO 

e� al.� 2012�. 

 Assi�� �este �a��t��o a�a�ia�os �i�ere�tes �o��e�traç�es �os 

e�tratos a��osos� �o ti�o i���so e �e�o�to� �a �as�a �o �a��e e �as �o��as �e 

Copaife�a langsdo�ffii so�re o �i��o �e���ar �e �lli�� �epa� o��eti�a��o e��o�trar 

�oss��eis e�eitos t��i�os� �itot��i�os e ge�ot��i�o. 
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M������� � ������� 

 Para a rea�i�ação �o e��eri�e�to �ora� �o�eta�as �as�a �o �a��e e 

�o��as �e i��i����os a���tos �e C� langsdo�ffii� �e�a�as �osterior�e�te ao 

La�orat�rio �e Ge��ti�a �egeta� e Bio�ogia Mo�e���ar �Ge�BioMo�� �o�a�i�a�o �o 

�e�tro �e Pes��isa e Te��o�ogia �a A�a���ia Meri�io�a� ��EPTAM�� �a 

U�i�ersi�a�e �o Esta�o �e Mato Grosso �ar�os A��erto Re�es Ma��o�a�o 

�UNEMAT�� �a���s U�i�ersit�rio �e A�ta ��oresta� A�ta ��oresta� MT� o��e �oi 

rea�i�a�o o e��eri�e�to. 

 E������� ������� 
 A o�te�ção �os e�tratos a��osos �a �as�a �o �a��e e �as �o��as �e 

C� langsdo�ffii� �oi rea�i�a�a �or �eio �o �re�aro �os e�tratos a��osos �o ti�o 

i���so �EAI� e �e�o�to �EAD�. As �o��e�traç�es �os e�tratos a��osos �ora� 

�e�i�i�as a �artir �a �osage� �s�a� �ti�i�a�a �a �e�i�i�a �o���ar �0�00� �g �L�

1� e �o� �ase �essa� �ora� o�ti�as �i��o �o��e�traç�es� 0�002 �g �L�1� 0�00� 

�g �L�1
� 0�00� �g �L�1� 0�01� �g �L�1

 e 0�0�2 �g �L�1. Se��o �re�ara�o 

i�i�ia��e�te o e�trato �e �aior �o��e�tração �0�0�2 �g �L�1�� �ti�i�a��o �2g �o 

�ateria� �egeta� ��as�a��o��a� �e C� langsdo�ffii �ara 1L �e �g�a �esti�a�a� e a 

�artir �este e�trato �ora� o�ti�as as �e�ais �o��e�traç�es �or �eio �e 

�i��iç�es. 

 O te��o �e �re�aro �os e�tratos a��osos �oi �eter�i�a�o �o��or�e 

orie�tati�o �ara �so �e �itoter��i�os ��AMPINAS� 201��. O e�trato a��oso �o 

ti�o i���so �oi o�ti�o �or �eio �o a��e�i�e�to �a �g�a at� o �o�to �e �er��ra 

�100 ���� se��o a �es�a �erti�a so�re o �ateria� �egeta� ��as�a o� �o��as�. O 

re�i�ie�te �oi �e��a�o e �ei�a�o e� re�o�so �or 10 �i��tos e� �ogo a��s� �i�tra�o 

e �i����o �ara o�te�ção �as �i��o �o��e�traç�es.  

 Para o e�trato a��oso �o ti�o �e�o�to o �ateria� �egeta� ��as�a �o 

�a��e o� �o��as� �oi �o�o�a�o e� �� re�i�ie�te ���ta�e�te �o� a �g�a e �e�a�o 

ao �ogo �or �i��o �i��tos� a��s o i���io �a �er��ra. Ao ati�gir a te��erat�ra 

a��ie�te� o e�trato �oi �i�tra�o e �i����o �as �o��e�traç�es s��ra�ita�as. 

T���� ������ ���� �� 

 O teste �� �epa �oi rea�i�a�o �e a�or�o �o� a �eto�o�ogia �e �is�es�� 

�1����� �o� a�teraç�es �ro�ostas �or Ba�i��� Sega� e �o� �1����.   



 

�� 

 

 �ora� �ti�i�a�os 2�0 ����os �e �� �epa� �as ��ais es�a�as e�ter�as 

e ra��es se�as �ora� retira�as ��i�a�osa�e�te.  Para o teste� �ti�i�o��se o 

trata�e�to �es�o�t���o� se��o os ����os �re�ia�e�te �o�o�a�os e� �g�a 

�esti�a�a �ara e�issão �e ra��es e a��s ��� tra�s�eri�os �ara os e�tratos 

a��osos a sere� testa�os.  

 Os ����os �e �� �epa �ora� s���eti�os a �i��o �o��e�traç�es �e 

e�tratos a��osos �o ti�o i���so e �e�o�to� �a �as�a �o �a��e e �as �o��as. A 

�g�a �esti�a�a� �o�si�era�a �o�o �o��e�tração 0 �g ���1� �oi �ti�i�a�a �o�o 

�o�tro�e �egati�o e o �er�i�i�a g�i�osato ���0g�L� �i����o a 1� �o�o �o�tro�e 

�ositi�o� �e�i�o s�a ação �itot��i�a so�re o orga�is�o teste ser �o��ro�a�a 

�MER�ADO� �ALE�O� 2020�.  

 Os e��eri�e�tos �a �as�a �o �a��e e �as �o��as �ora� �o����i�os 

se�ara�a�e�te� e� �e�i�ea�e�to i�teira�e�te �as�a�i�a�o �DI�� e os ����os 

orga�i�a�os e� �� es��e�a �atoria� �2 � � � 2�� se��o �ois ti�os �e e�trato �EAI� 

EAD�� �i��o �o��e�traç�es e �ois trata�e�tos �o�tro�e ��g�a �esti�a�a e 

g�i�osato 1��� �o� 10 re�etiç�es �a�a� �ara �a�a ��a �as �artes �egetais 

a�a�ia�as ��as�a �o �a��e e �o��as�.  

 A��s a i�sta�ação �os e��eri�e�tos� os ����os �ora� �a�ti�os e� 

���ara �e ger�i�ação �o ti�o B.O.D. �Bio��e�i�a� O��ge� De�a���� o��e 

�er�a�e�era� e� te��erat�ra �o�tro�a�a �2� �� � 2� e �a a�s���ia �e ��� �or 

�� �oras� �o��or�e �eto�o�ogia �ro�osta �or Ba�i��� Sega� e �o� �1����. 

A�������� �� ��������� ������, ���������� � ���������� 
 Para a�a�iação �o �ote��ia� t��i�o� a��s �� �oras e��ostos aos 

e�tratos �e �o�a��a os ����os �ora� retira�os �a ���ara �e ger�i�ação� e �ora� 

�e�s�ra�as ao a�aso ��as ra��es �e �a�a ����o� tota�i�a��o 20 ra��es �e �a�a 

�o��e�tração �os EAI e EAD �e �a�a �arte �egeta� ��as�a e �o��as�� assi� �o�o 

�os �o�tro�es �egati�o e �ositi�o� �o� a����io �e �a����etro �igita� Mit�to�o. 

 O �ote��ia� �itot��i�o �oi o�ti�o �or �eio �o ���i�e �it�ti�o �IM� e o 

�ote��ia� ge�ot��i�o a�a�ia�o a �artir �a �re�����ia �e a�teraç�es 

�ro�oss��i�as e�o� a�or�a�i�a�es �as �ases �e �i�isão �e���ar. 

F������ � ������� �� ������� 
 As ra��es �ora� �o�eta�as a�eatoria�e�te �e to�os os ����os 

e��ostos aos e�tratos a��osos� �e� �o�o aos �o�tro�es �egati�o e �ositi�o� e 

�i�a�as e� so��ção �i�a�ora ���1� eta�o�� ��i�o a��ti�o� �or 2� �oras e� 



 

�� 

 

te��erat�ra a��ie�te� se��o e�tão tra�s�eri�as �ara eta�o� �0� e �a�ti�as so� 

re�rigeração �� � ��� at� o �so.  

 Para o �re�aro �as ���i�as �oi �ti�i�a�a a �eto�o�ogia �ro�osta �or 

So��a e� al. �200�� e� ��e as ra�����as �ora� �a�a�as e� �g�a �esti�a�a �or 

�i��o �i��tos� �i�ro�isa�as e� ��i�o ��or��ri�o ����� 1N �or 1� �i��tos e 

�o�a�e�te �a�a�as e� �g�a �esti�a�a �or �i��o �i��tos. Para �o��e�ção �e 

�a�a ���i�a �oi �ti�i�a�o o �eriste�a a�i�a� �e ��as a tr�s ra��es� se��o este 

�ora�o �o�� a�ro�i�a�a�e�te� 100 �L �e or�e��a a��ti�a 2�. �o� a����io �e 

�� �astão �e �i�ro� o �eriste�a �oi �e�e�e�te �ressio�a�o e� �osterior�e�te� 

�o�erto �o� �a�����a. 

 �ora� �re�ara�as �e� ���i�as �or �o��e�tração �e �a�a �� �os 

e�tratos a��osos a�a�ia�os� assi� �o�o �os �o�tro�es �egati�o e �ositi�o. 

�ora� a�a�isa�as 2�0 �����as �or ���i�a� tota�i�a��o 2.�00 �����as �ara �a�a 

trata�e�to e 12.�00 �����as �or e�trato a��oso. As ���i�as �ora� o�ser�a�as 

e� �i�ros���io ��ti�o �BIO�AL�� e� �ag�it��e �e �00�� �e�o ��to�o �e 

�arre��ra� se��o registra�o� �ara �a�a ���i�a� o ���ero �e �����as e� i�ter�ase 

e e� �a�a �ase �a �itose ��r��ase� �et��ase� a���ase� te���ase�� �e� �o�o as 

a�teraç�es e� �a�a ��a �e�as� ��a��o �rese�tes. O registro �otogr��i�o �oi 

rea�i�a�o �ti�i�a��o ��a ���era �igita� �MOS �1.� MP� �o�ori�a� a�o��a�a ao 

�i�ros���io e �ara �a�t�ra e e�ição �e i�age� �oi �ti�i�a�o o so�t�are TS�ie�. 

D����������� �� ������ �������� 

 O ���i�e �it�ti�o �IM� �as �����as �eriste��ti�as �e �� �epa �oi o�ti�o 

�e�a e��ação �ro�osta �or Pires e� al. �2001� �1�� 

                  �� =
�� �� ������� �� ������

�� ����� �� ������� ����������
 � 100                             �1� 

 O �ote��ia� �e ge�ot��i�o �oi esti�a�o �e�a �re�����ia �e a�o�a�ias 

�o �i��o �it�ti�o �A�M�� �o�o a���ase �o� r��t�ra �ro�oss��i�a� a���ase �o� 

�o�te� te���ase �o� �o�te� �et��ase irreg��ar e �et��ase �o�i��oi�e. 

A������� ������������ 

 Os �a�os �ora� s���eti�os a teste �ara �eri�i�ação �a �or�a�i�a�e 

e � a���ise �e �ari���ia �ANO�A� e as ���ias �o��ara�as �e�o teste �e T��e� 

a ��. Para o �ator �o��e�tração �os e�tratos �ora� a��sta�as regress�es 

�o�i�o�iais� se��o a es�o��a �o �o�e�o rea�i�a�a �o� �ase �o �aior �a�or �o 



 

�0 

 

�oe�i�ie�te �e �eter�i�ação �R2� e �o �e�or �es�io. As a���ises estat�sti�as 

�ora� rea�i�a�as �o� a����io �o �rogra�a Ge�es� ��RUZ� 201��. 
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R��������� � D�������� 

E����� ������ ��� �������� ������� �� Copaife�a langsdo�ffii  

 Os e�tratos �a �as�a �o �a��e re���ira� o �SR �os ����os �e �� 

�epa �o��or�e o a��e�to �a �o��e�tração� ��a��o �o��ara�os ao �o�tro�e 

�egati�o� o ��e ta���� �oi o�ser�a�o �or Be�erra� Di�e��� e O�i�eira �201�� ao 

a�a�iar a ação �os e�tratos �e �le���an���s �a��a��s so�re o �i��o �e���ar �e �� 

�epa� �orre�a�io�a��o assi� o a��e�to �a �o��e�tração �o e�trato a��oso �o� 

a �i�i��ição �o �SR �o orga�is�o teste. A �o��e�tração 0�01� �g �L�1 

a�rese�to� �aior re��ção �o �SR �os �ois e�tratos ��ig�ra 1�. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

F����� �� �res�i�e�to �o siste�a ra�i���ar ��SR� �os ����os �e �lli�� �epa 
e��ostos aos e�tratos a��osos �o ti�o i���so e �e�o�to �A e B� res�e�ti�a�e�te� 
�a �as�a �o �a��e �e Copaife�a langsdo�ffii. A �i��a tra�e�a�a re�rese�ta a ���ia 
�o �SR �o �o�tro�e �ositi�o. 

 

A 

� 



 

�2 

 

 A ���ia �o �SR �os ����os �e �� �epa e��ostos aos e�tratos 

a��osos �as �o��as �oi �e �0��� �EAI� e 2���2 �EAD�� o�ser�a�os ��e �o��e 

�i�ere�ça sig�i�i�ati�a e�tre e�as� se��o a �aior re��ção �o �SR �os ����os 

e��ostos ao EAD. E� re�ação ao �SR �os ����os �e �� �epa o�ser�o��se ��e 

as �o��e�traç�es 0�002 e 0�00� ��g �L�1� �o EAI esti���ara� o �SR� e� 

re�ação ao �o�tro�e �egati�o� e���a�to as �e�ais re���ira� o �SR �e �� �epa 

��ig�ra 2�. 

 

F����� �. �res�i�e�to �o siste�a ra�i���ar ��SR� �os ����os �e �lli�� �epa 
e��ostas aos e�tratos a��osos �o ti�o i���so �A� e �e�o�to �B� �as �o��as �e 
Copaife�a langsdo�ffii. A �i��a tra�e�a�a re�rese�ta a ���ia �o �SR �o �o�tro�e 
�ositi�o. 
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 Ao �o��arar o �SR �os ����os �e �� �epa �o EAI e EAD �ara as 

�i�ere�tes �artes �a ��a�ta �Ta�e�a 1�� �e�os ��e os e�tratos �i�erira� e�tre si 

�ara �as�a �o �a��e e �o��as. Nos e�tratos �a �as�a �o �a��e� �o��e ��a �aior 

�i�ere��iação e�tre as ���ias� se��o as �e�ores ���ias o�ti�as e� a��os os 

e�tratos �a �o��e�tração 0�01� ��g �L�1�� �e�ostra��o ��a re��ção �e �1��� 

e ������ �o EAI e EAD res�e�ti�a�e�te� e� re�ação ao �SR �o �o�tro�e 

�egati�o� e���a�to �ara os e�tratos �as �o��as� a �o��e�tração 0�0�2 ��g �L�1� 

a�rese�to� as �e�ores ���ias. E��ati�a��o o �ote��ia� t��i�o �e a��os os 

e�tratos a��osos �e C� langsdo�ffii so�re o �SR �os ����os �e �� �epa� assi� 

�o�o �reitas e� al. �201�� o�ser�ara� a�a�ia��o a to�i�i�a�e e �itoto�i�i�a�e �e 

�i�ere�tes e�tratos �as �o��as �e ����gi�� �ala��ense so�re ���e�ia salina e 

�lli�� �epa� �o�����ra� ��e os e�tratos a��osos �o�e� a�rese�tar �aior 

to�i�i�a�e so�re os orga�is�os teste. 

T����� �. �res�i�e�to �o siste�a ra�i���ar �os ����os �e �lli�� �epa e��osto 
aos e�tratos ti�o i���so e �e�o�to �a �as�a �o �a��e e �as �o��as �e Copaife�a 
langsdo�ffii. 

    CSR ���� 

C�����������  
C���� F���� 

I����� 

0�000 �g �L�1 1����B  �����A 

0.002 �g �L�1 1��02B  ���20A 

0.00� �g �L�1 1��2�B �����A 

0.00� �g �L�1 10�1�B 2���0A 

0.01� �g �L�1 ����B 2���2A 

0.0�2 �g �L�1 ����B 2���2A 

C�����������  D������ 

0�000 �g �L�1 1����B  �����A 

0.002 �g �L�1 1����B ���00A 

0.00� �g �L�1 12�1�B �2��1A 

0.00� �g �L�1 ����B 2����A 

0.01� �g �L�1 ���2B 2����A 

0.0�2 �g �L�1 10�20B 20���A 

M��ias seg�i�as �e�as �es�as �etras �ai�s���a �as �i��as �e�tro �e �a�a e�trato� �ão �i�ere� 
estatisti�a�e�te e�tre si �e�o teste �e T��e� �����.  
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E����� C��������� ��� �������� ������� �� Copaife�a langsdo�ffii 
 A a���ise �e �ari���ia �ara o ���i�e �it�ti�o �IM� �as �����as 

�eriste��ti�as �e �� �epa e��ostas aos e�tratos a��osos �a �as�a �o �a��e 

re�e�o� ��e a �i�ere�ça e�tre os e�tratos e e�tre as �o��e�traç�es �oi 

sig�i�i�ati�a� �e� �o�o a e�ist���ia �e i�teração e�tre e�trato e �o��e�tração 

�Ta�e�a 2�. 

T����� �. A���ise �e �ari���ia �ANO�A� �ara o ���i�e �it�ti�o �as �����as 
�eriste��ti�as �e �lli�� �epa e��ostas a e�tratos a��osos �i���so e �e�o�to� 
�a �as�a �o �a��e �e Copaife�a langsdo�ffii. 

�o�te �e �ariação GL �M 
E�tratos 1 1�0��1�� 

�o��e�tração � 0��2��� 
E�trato � �o��e�tração � 0�0����� 

Res���o 10� 0�00�� 
�� ��� 

 
20��� 

M��ia gera� 
 

0��202 
Nota� �a�os tra�s�or�a�os e� ar�o se�o. �Sig�i�i�ati�o a ��� e �� a 1� �e �ro�a�i�i�a�e �e�o 
teste �. GL �Gra� �e Li�er�a�e�� �M ���a�ra�o M��io�� �� ��oe�i�ie�te �e �ariação�. 

 

 As ���ias �o IM �as �����as �eriste��ti�as �e �� �epa� o�ser�a�as 

�as �i�ere�tes �o��e�traç�es �o EAI e EAD �a �as�a �o �a��e� �i�erira� e�tre o 

ti�o �e e�trato a��oso e �e�tro �os e�tratos ��ig�ra ��. E� a��os os e�tratos a 

�aior �o��e�tração �0�0�2 �g �L�1�� a�rese�to� a �e�or ���ia �e IM� o ��e 

ta���� �oi o�ser�a�o �or Reis e� al. �2020� ao a�a�iar �i�ere�tes �o��e�traç�es 

�e ����p�nodend�on ads��ingens so�re o �i��o �e���ar �e �� �epa� i��i�a��o 

�orre�ação �ositi�a e�tre o �ote��ia� �itot��i�o e o a��e�to �a �o��e�tração� 

 

 



 

�� 

 

 

F����� �. ���i�e �it�ti�o �IM� �as �����as �eriste��ti�as �e �lli�� �epa 
e��ostas aos e�tratos a��osos ti�o i���so e �e�o�to o�ti�os �a �as�a �o �a��e 
�e Copaife�a langsdo�ffii. 

 O ���ero �e �����as �eriste��ti�as �e �� �epa e� i�t�r�ase �ario� 

e�tre 1.��� �0�002 �g �L�1� �o EAD �a �as�a �o �a��e e 2.��2 �0�0�2 �g �L�1� 

�o EAD �as �o��as �Ta�e�a ��. De�ostra��o ��e �o EAD �as �o��as o�orre� a 

�aior re��ção �e �����as e� �i�isão. Nas �����as ��e a�rese�ta�a� �i�isão� a 

�ase �r��ase �oi o�ser�a�a �o� �aior �re�����ia e� re�ação as �e�ais� se��o 

��e a �ase a���ase �oi a �e�os o�ser�a�a �a �aioria �os trata�e�tos. 

 O ���ero �e �����as e� �i�isão re���i� e� to�os as �o��e�traç�es 

e� re�ação ao �N �o res�e�ti�o e�trato� �o� e��eção �a �o��e�tração 0�002 

�g ���1 �o EAI �as �o��as� se��o ��e �ara �as�a �o �a��e to�as as 

�o��e�traç�es �o EAI e a �o��e�tração 0�0�2 �g �L�1 �o EAD a�rese�tara� IM 

�e�or ��e o �P� e�i�e��ia��o se� e�eito �itot��i�o so�re a �� �epa. Por se tratar 

�a �arte �a ��a�ta ���o a�esso � �ais ���i� e� re�ação as �o��as� � �e�ess�rio 

�esta�ar a i��ort���ia �e est��os e��o��e��o a�a�ise in �i��o �ara a�a�iar se� 

e�eito so�re orga�is�os a�i�ais.  

 O�ser�a�se ��e �o� e��eção �a �o��e�tração 0�01� �g �L�1 �o EAD 

�a �as�a �o �a��e� o ���i�e �it�ti�o re���i� �e a�or�o �o� o a��e�to �a 

�o��e�tração �ara to�os os e�tratos� assi� �o�o o�ser�a�o �or Be�erra� Di�e��� 

e O�i�eira �201�� a�a�ia��o �i�ere�tes �o��e�traç�es �e e�tratos a��osos �e 

�le���an���s �a��a��s so�re o �i��o �e���ar �e �� �epa.

� � 1�.���e���.���

R� � 0.��21

� � �0.12�e�20.�1�

R� � 0.�1��

0

�

1�

2�

�2

�0

0 0.00� 0.01� 0.02� 0.0�2

�o��e�tração ��g �� �1�

I���so De�o�to



 

�� 

 

T����� �. N��ero �e �����as �eriste��ti�as �e �lli�� �epa e� �i�ere�tes 
eta�as �o �i��o �e���ar� s���eti�as a �i�ere�tes �o��e�traç�es e e�tratos �a 
�as�a �o �a��e e �o��as �e Copaife�a langsdo�ffii� �e� �o�o aos �o�tro�es�  
�egati�os ��N� e �ositi�os ��P�. 

C�����������  
��� ����� 

C���� �� ����� 

I���so  

I�ter�ase Pr��ase Met��ase A���ase Te���ase IM ��� 

0.002 221� 20� 21 2� �� 11��� 

0.00� 22�0 12� 2� 1� �� ��20 

0.00� 2�2� 121 11 10 �2 ���� 

0.01� 2��� 11� 1� � 2� ���� 

0.0�2 2��0 �� � � 1� 2��0 

�N 1�01 �12 �� 20 �� ����� 

�P 20�0 �0� � � � 1���0 

C�����������  
��� ����� 

De�o�to 

I�ter�ase Pr��ase Met��ase A���ase Te���ase IM ��� 

0.002 1��� ��2 1� 21 �� 2���2 

0.00� 1��� ��� � 1� 2� 2���� 

0.00� 1��� �1� � 1� 20 22�2� 

0.01� 1�1� �2� 1� 1� 2� 2���0 

0.0�2 2111 ��0 � � 2 1���� 

�N 1�01 �12 �� 20 �� ����� 

�P 20�0 �0� � � � 1���0 

C�����������  
��� ����� 

F����� 
I���so 

I�ter�ase Pr��ase Met��ase A���ase Te���ase IM ��� 

0.002 22�� 1�� 2� 1� �� ���� 

0.00� 2�10 11� 1� 1� �0 ���0 

0.00� 2�2� �� 22 1� �2 ��00 

0.01� 2��2 �� 20 12 �0 ���2 

0.0�2 2��0 �� 12 � 1� ���0 

�N 22�� 1�� 2� 11 �� ���2 

�P 2��� 2� � 2 � 1��0 

C�����������  
��� ����� 

De�o�to 

I�ter�ase Pr��ase Met��ase A���ase Te���ase IM ��� 

0.002 2��� 100 1� 1� 2� ��0� 

0.00� 2��1 �� 20 � �2 ���� 

0.00� 2��1 �� 1� 12 1� ���� 

0.01� 2�0� �� 11 2 20 ���� 

0.0�2 2��2 �� 1 0 2 1��2 

�N 22�� 1�� 2� 11 �� ���2 

�P 2��� 2� � 2 � 1��0 

IM� ���i�e �it�ti�o 



 

�� 

 

 A a���ise �e �ari���ia �o ���i�e �it�ti�o �as �����as �eriste��ti�as 

�e �� �epa s���eti�as a �i�ere�tes �o��e�traç�es �o EAI e EAD �as �o��as 

�Ta�e�a �� �ostro� ��e os e�tratos e as �o��e�traç�es �ora� sig�i�i�ati�os �ara 

o IM �e �� �epa� �or�� �ão �o��e i�teração e�tre e�tratos e �o��e�traç�es. 

T����� �. A���ise �e �ari���ia �ANO�A� �ara o ���i�e �it�ti�o �as �����as 
�eriste��ti�as �e �lli�� �epa e��ostos a e�tratos a��osos �i���so e �e�o�to� 
�as �o��as �e Copaife�a langsdo�ffii. 

�o�te �e �ariação GL �M 
�o��e�traç�es � 0.0�1��� 

E�tratos 1 0.0��0�� 
�o��e�tração � E�trato � 0.00�2��s 

Res���o 10� 0.00��� 
�s �ão sig�i�i�ati�o� � sig�i�i�ati�o a �� e �� sig�i�i�ati�o a 1� �e �ro�a�i�i�a�e �e�o teste �. GL 

�Gra� �e Li�er�a�e�� �M ���a�ra�o M��io�. 

  ��a��o a�a�ia�os a ���ia �o IM �as �����as �eriste��ti�as �e �� 

�epa� o�ser�a�os ��e o EAD a�rese�to� a �aior re��ção� �i�a��o �o� ���ia 

�o IM �e ������ assi� �o�o o�ser�a�o �o IM �as �����as �eriste��ti�as �e �� 

�epa s���eti�as aos e�tratos �a �as�a� �ar�oso e� al. �201�� ta���� 

o�ser�ara� IM �e�or �o EAD e� re�ação ao EAI� ao a�a�iar �i�ere�tes ti�os �e 

e�trato �e �ingi�e� offi�inale �os�oe so�re o �i��o �e���ar �e �lli�� �epa. O�i�eira 

e� al. �201�� a�a�ia��o �i�ere�tes t���i�as �e e�tração �o� a es���ie �i��sonia 

sello�iana� �esta�ara� a �e�o�ção �o�o a t���i�a ��e a�rese�to� �aior 

e�i�i���ia �a e�tração �e teores totais e a�tio�i�a�te� o ��e s�gere re�ação e�tre 

o ��to�o �e e�tração e os res��ta�os o�ti�os �este est��o. 

 �o� e��eção �a �o��e�tração 0�002 �g �L�1 �o EAI� to�as as �e�ais 

�o��e�traç�es �os e�tratos o�ti�os �or �eio �as �o��as re���ira� o IM �as 

�����as �eriste��ti�as �e �� �epa ��ig�ra ��� o ��e e�i�e��ia se� �ote��ia� 

�itot��i�o� assi� �o�o res��ta�os e��o�tra�os �or Si��a e� al. �201�� �o� 

�i�ere�tes �o��e�traç�es �e e�tratos a��osos �as �o��as e ra��es �e 

�a��op�ili�� la����oides so�re o �i��o �e���ar �e a��a�e. 

 ��a��o �o��ara�os o e�trato i���so �a �as�a e �as �o��as �e C� 

langsdo�ffii �ão o�ser�a�os �i�ere�ças sig�i�i�ati�as e�tre a��os� a�e�as e�tre 

as �o��e�traç�es �os e�tratos a��osos �as �o��as �o� o �N. As ���ias �o IM 

�as �����as �eriste��ti�as �e �� �epa s���eti�as ao EAD �a �as�a �o �a��e 



 

�� 

 

�2��0��� e �as �o��as ������� �e C� langsdo�ffii �i�erira� e�tre si �e�o teste �e 

T��e� �����. 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
F����� �. ���i�e �it�ti�o �as �����as �eriste��ti�as �e �lli�� �epa e��ostas 
aos e�tratos a��osos �o ti�o i���so �A� e �e�o�to �B� �as �o��as �e Copaife�a 
langsdo�ffii. A �i��a tra�e�a�a re�rese�ta a ���ia �o IM �o �o�tro�e �ositi�o. 

E����� G��������� ��� �������� ������� �� Copaife�a langsdo�ffii 
 As �o��e�traç�es 0�002 �g �L�1 �o EAI �a �as�a �o �a��e� e 0�00� 

�g �L�1 �o EAD �as �o��as a�rese�tara� res�e�ti�a�e�te� ��1�� e ����� �e 

a�erraç�es �e���ares� �r��i�o ao �er�e�t�a� �o �o�tro�e �ositi�o �as �o��as� 

���1� �e a�erraç�es �e���ares �Ta�e�a ��. Po�e�os o�ser�ar ��e �o��e 

�rese�ça �e a�erraç�es �a �o��e�tração �s�a� �ara to�os os e�tratos� se��o 

� � ��0�.��2 � ���.21� � �.�1��
R� � 0.��

0

2

�

�

�

10

0 0.00� 0.01� 0.02� 0.0�2

�o��e�tração ��g �� �1�� 

�� ��0�.�������.21���.�1�� 
R�� 0.�� 



 

�� 

 

��e o EAI �a �as�a �o �a��e a�rese�to� a �aior �or�e�tage� �e a�erraç�es� e 

o EAI �as �o��as �ão a�rese�to� a�erraç�es e� tr�s �as �o��e�traç�es 

a�a�ia�as. 

T����� �. Partes �a ��a�ta� e�trato� �o��e�traç�es� ���ero �e �����as 
o�ser�a�as� ���ero �e �����as e� �i�isão� ���ero �e a�erraç�es �e���ares e 
�re�����ia �e a�erraç�es �e���ares �os e�tratos �a �as�a �o �a��e e �as �o��as 
�e Copaife�a langsdo�ffii so�re as �����as �eriste��ti�as �as ra�����as �e �lli�� 
�epa.  

  
Parte 

�a 
P�a�ta 

 
 

E�trato 

 
 

�o��e�tração 
��g �L�1� 

 
N� �e 

�����as 
o�ser�a�as 

N� �e 
�����as 

e� 
�i�isão 

Tota� �e 
�����as 

�o� 
a�erraç�es 

 
A�erraç�es 
�e���ares 

��� 
 
 
 
 
 

�as�a 

 
 

EAI 

0.002 2�00 2�� 12 �.1� 
0.00� 2�00 2�0 2 0.�� 
0.00� 2�00 1�� � 2.�� 
0.01� 2�00 1�� 1 0.�0 
0.0�2 2�00 �0 2 �.�� 

 
 

EAD 

0.002 2�00 �1� 2 0.2� 
0.00� 2�00 �1� � 0.�1 
0.00� 2�00 ��� 2 0.�� 
0.01� 2�00 ��� � 0.�� 
0.0�2 2�00 ��� 1 0.2� 

 �N 2�00 ��� 0 � 
 �P 2�00 �20 2 0.�� 

 
 
 
 
 

�o��as 

 
 

EAI 

0.002 2�00 2�� 1 0.�1 
0.00� 2�00 1�0 0 � 
0.00� 2�00 1�� � 1.�1 
0.01� 2�00 1�� 0 � 
0.0�2 2�00 110 0 � 

 
 

EAD 

0.002 2�00 1�1 1 0.�� 
0.00� 2�00 1�� � �.�� 
0.00� 2�00 102 1 1.�� 
0.01� 2�00 �� � �.12 
0.0�2 2�00 �� 0 � 

 �N 2�00 2�� 0 � 
 �P 2�00 �� 2 ���1 

�N � �o�tro�e �egati�o ��g�a �esti�a�a�� �P � �o�tro�e �ositi�o �g�i�osato � 1��� EAI � E�trato 
a��oso i���so� EAD � E�trato a��oso �e�o�to. 

 D�ra�te a a���ase �oi e��o�tra�a a �aior �arte �as a�erraç�es� 

se��o a a���ase �o� �o�te a �ais �re��e�te. Na �ig�ra �� �o�e�os �er as 

a�erraç�es �e���ares e��o�tra�as� a���ase �o� r��t�ra �ro�oss��i�a� a���ase 

�o� �o�te� �et��ase irreg��ar� �et��ase �o�i��oi�e e te���ase �o� �o�te. 



 

�0 

 

 

F����� �. �ases �o �i��o �e���ar o�ser�a�as e� �����as �o �eriste�a ra�i���ar 
�e �lli�� �epa e� �i�ere�tes �o��e�traç�es �e e�tratos a��osos �e Copaife�a 
langsdo�ffii. A���ase e te���ase �A�� Pr��ase� te���ase e �et��ase �B�� A���ase 
�o� r��t�ra �ro�oss��i�a ���� �n�fase �o� pon�e ���� �el�fase �o� pon�e ���� 
�e��fase e �e��fase i��eg�la� ���� �n�fase �o� ��p���a ��o�oss��i�a ��� e 
�e��fase poliploide ���� � � p��fase� � � �e��fase� ���� � �e��fase i��eg�la�� 
���� � �e��fase poliploide� � � an�fase� ���� � an�fase �o� pon�e� ����C� � 
an�fase �o� ��p���a ��o�oss��i�a� � � �el�fase e ���� � �el�fase �o� pon�e� 
�a��a � �� ��� 
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C��������� 
 Os res��ta�os e�i�e��ia� o �ote��ia� t��i�o� �itot��i�o e ge�ot��i�o 

�os e�tratos a��osos �e Copaife�a langsdo�ffii so�re o orga�is�o teste. Os 

e�tratos a��osos �o ti�o �e�o�to �as �o��as e �a �as�a �o �a��e �e �o�a��era 

�e�ostrara� �aior ação t��i�a ��e os �o ti�o i���so. Os �aiores e�eitos 

�itot��i�os e ge�ot��i�os �ora� o�ser�a�os �o e�trato a��oso i���so �a �as�a 

�o �a��e �a C� langsdo�ffii� ��e a�rese�to� os �e�ores �a�ores �e IM e �aior 

�er�e�t�a� �e a�teraç�es �a �i�isão �e���ar �ara to�as as �o��e�traç�es. 

 O e�trato ��e �a�so� �e�os a�teraç�es �os �a�ores �e IM� �e� �o�o 

�e�or �rese�ça �e a�teraç�es �a �i�isão �e���ar �oi o e�trato a��oso ti�o i���so 

�as �o��as� �orta�to� o �ais re�o�e��a�o �ara �ti�i�ação �o� �i�s �itoter��i�os� 

�ois traria �e�or �re����o a sa��e.  
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�� CONC�US�ES GERAIS 

 Os i��i����os �e Copaife�a langsdo�ffii �oss�e� a�ta �i�ersi�a�e 

ge��ti�a e�tre si� �ote��ia� �ara �o��or �rogra�as ��e �ise� a �reser�ação �a 

es���ie e �a�a�i�a�e �e i�tegrar �a��os �e ger�o��as�a. A�a�iar a 

�oa��estra�i�a�e �e i��i����os �o�e�s e ���as �e C� langsdo�ffii �o�e �er�itir 

�o��e�er �e��or o ����o g��i�o �a es���ie.  

 A a�a�iação �or �eio �o teste �� �epa e�i�e��io� o �ote��ia� t��i�o� 

�itot��i�o e ge�ot��i�o �a es���ie. O e�trato a��oso �a �as�a �o �a��e � o 

�e�os i��i�a�o �ara �i�s �itoter��i�os� �es�o e� �o��e�traç�es i��eriores a 

�s�a�� e o e�trato a��oso i���so �as �o��as �e�o�stro� �e�or i�������ia so�re 

as a�teraç�es �o orga�is�o teste� i��i�a��o ser �ote��ia��e�te �e�os 

�re���i�ia� � sa��e ���a�a e o ��e re�o�e��a�os. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


