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Acanthospermum hispidum (Compositae) 
Santos (1983) 
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Acanthospermum hispidum 
(Compositae) (Santos 1983) 

Densidades
Abril/1988 3,5 1356
Maio/1988 2,7 1789
Junho/1988 1,1 813

Dezembro/1988 21,8 1807
Janeiro/1989 10,2 1723
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Bradshaw (1974) 
Helianthus annus 
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Digitalis purpurea (Schrophulariaceae) – Planta Bienal 
Oxley (1977) 
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Pantanal – Fazenda Nhumirim – MS 
Cecropia pachystachya 

Santos & Hay, dados não publicados 
Cecropia 
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Sarukhán et al. 
Astrocaryum mexicanum 

Carvalho et al. (1999) 
Euterpe edulis 

2,21 folhas/planta/ano 
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!.131=Å'in7'jWfZjn~J'

Assimetria máxima = Amax/Atotal 
0,5 = simetria 
1,0 = completa assimetria 
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!"#$%&%'()*+,%(;(M12#1#N&"0(*2('$O(PQRP('

Normal 

Cu Zn 

8+#1+1E*":'ÇJ:'T$&/"L&p:'8J)J'{'K%$+($:'<J^J'WfyWJ'|(&EÅ'-(#&3'#13($&+.('*+'23&+#"J'
8/E&+.("'*+'!.131=*.&3'<("(&$.L'y7'WZigJ''
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!"#$%&%'()*+,%(;(M12#1#N&"0(*2('$O(PQRP('

13,7 

7,3 

36,6 

9,1 

0,9 

6,4 

9,1 

9,1 

4,6 

6,4 
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Z!'6%&+/1'.$(".(+/1'(-'.1+a%+#1:'=(+cI21"'#13($&+#("' 2($/(- '
.1-2(IIE&-(+#('2&$&'&C%(3("'=(+cI21"'+;1'#13($&+#("'
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>,"?0("$9&,*8*#%'AÑ&9&.(&(B'Y'Q$&pM1$/ZO*/(91#L&-'Wfyn'
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.*&+1=P+*.1"J'
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~dgZ~WW@'
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#P-'-&*1$'&2I/;1'/1'C%('
+;1'.*&+1=P+*.1"'+&'
2$("(+4&'/('L($9FE1$1"J'
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J'S*$'0()*(T&)'(

8"'&+?3*"("'/(-1=$?`.&"'.3?""*.&"'";1'9&"(&/&"'(-'%-'"*"#(-&'/('#&9%3&4;1'
.1+"*/($&+/1'"19$(E*EP+.*&'('$(2$1/%4;1'("2(.F`.&'21$'*/&/(:'.1+L(.*/&'.1-1'#&9(3&'
/('E*/&J'
Ä-&'#&9(3&'/('E*/&'.1+#(-'&"'("#&z"I.&"'E*#&*"'.1-1'&'2$19&9*3*/&/('/('%-'*+/*EF/%1'
"19$(E*E($'('"('$(2$1/%b*$J''

_'X'.3&""('/('*/&/('
3_'X'2$19&9*3*/&/('/('"19$(E*EP+.*&'
/_'X'#&_&'/('-1$#&3*/&/('X'3_'Z'3_VW'
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K&_&'$(2$1/%IE&'3FC%*/&'X'<1'X'Ö'3_J-_'X'+H-($1'/('MP-(&"'2$1/%b*/&"'21$'MP-(&'
/%$&+#('&'E*/&'/('%-&'MP-(&J'
'
K(-21'-D/*1'/('=($&4;17'^'X'AÖ'_J3_J-_B]<1'
$'X'3+A<1B]^'AO('#'X'^'ZZ['<1'X'($^'ZZ['3+A<1B'X'$^'"'$'X'3+A<1B]^B'
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K&9(3&'/('E*/&'2&$&'!7(0=&5,$90#5""&A013(-1+*&.(&(B'Z'03&+#&'&+%&3:'L($9?.(&'
'
x(E($*.L:'wJÇJ'{')J8J'x(E*+J'WfyfJ'8=(Z"2(.*`.'"%$E*E1$"L*2'&+/'$(2$1/%.I1+'*+'!7(0=&
5,$990#5""J'8-($*.&+'S&#%$&3*"#'WWj7'iiWJfdjJ'
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<d''X'S#VW]S#'
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K&9(3&'/('E*/&'2&$&';%+,0/.,'$9&9*="/.#$9&A8$(.&.(&(B'Z'0&3-(*$&'#$12*.&3''
''
O&$%mL?+:'ÇJ'WfyfJ')(-1=$&2L*.'2$193(-"'*+'#$12*.&3'"Å"#(-"J'U+'O139$*=:'>JKJ'
A(/JBJ')(-1=$&2LÅ'&+/'(E13%I1+'*+'23&+#'212%3&I1+"J'T3&.mp(33:'>_M1$/'
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K&9(3&'/('E*/&'2&$&';%+,0/.,'$9&9*="/.#$9&A8$(.&.(&(B'
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!_(-231"'/('#&9(3&"'/('E*/&'("C%(-?I.&"7'

A$+*,8*&*5$("%'Y'Ñ31$("#&'0&3%/F.13&'Y'R&#&'/('O&+#&'^(+(9$&:'O0'Y'ngd'L&'Z'WffWZWffj&

% = 1,240 ± 0,06  

Matos, D.M.S., Freckleton, R.P. & Watkinson, A.R. 1999. The role of density dependence in the 
population dynamics of a tropical palm. Ecology 80: 2635-2650. 
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B'.4,$%&,09.#C0D.#.'Y'Ñ31$("#&'0&3%/F.13&'Y'R&#&'/('O&+#&'^(+(9$&:'O0'Y'ngd'L&'Z'WffjZWff~'

% = 1,002 (0,999 – 1,010)  

T($+&..*:'xJQJ'nddWJ'8"2(.#1"'/&'/(-1=$&`&'/&'2&3-(*$&'+&IE&'B'.4,$%&,09.#C0D.#.'AQL&-JB'
^3&""-&+:'a($*E?:'.1-1'"%9"F/*1'&1'"(%'-&+(a1J'K("('/(')1%#1$&/1J'ÄSUQ8R0J'
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;E.(*.&7$9"("%'Y'Ñ31$("#&'>-9$c`3&')(+"&'Y'0141'/&"'8+#&":'<Ç&

% = 1,229 ± 0,011 % = 1,066 ± 0,007 

O1%b&:'8JÑJ'ndddJ'8"2(.#1"'/&'/*+,-*.&'/('212%3&45("'/&'2&3-(*$&';E.(*.&7$9"("%'R&$#J'(_J'O2$(+=J'(-'
M$&=-(+#1"'/('Ü1$("#&'8#3,+I.&'"%a(*#1"'&1'M1=1J'K("('/('R("#$&/1J'ÄSUQ8R0J'
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3'25&U*0(

!_(-2317'F"8%./$%&%'()*%+,"%&A)*2"&.&.(&(B'Aw($+($'{'Q&"p(33'WfyyB'
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3'25&U*0(
;%8"50%8*,9.&80('#*$,0#'Y'Ñ31$("#&'!"#&.*1+&3'O(-*/(.*/%&3'Y'R&#&'/('O&+#&'^(+(9$&:'O0'

% = 0,974 ± 0,012 

Fonseca, M.G. 2001. Aspectos demográficos de Aspidosperma polyneuron Muell. Arg. (Apocynaceae) em dois 
fragmentos de floresta semidecídua no município de Campinas, SP. Tese de Mestrado. UNICAMP. 

!3&"I.*/&/(7'-(/('&'*-21$#,+.*&'2$121$.*1+&3'/('%-&'E&$*&4;1'(-'%-'/&/1'(3(-(+#1'/&'
-&#$*b'"19$('&'E&$*&4;1'+1'&%#1'E&31$'/1-*+&+#('A%B'
O(+"*9*3*/&/(7'-(/('&'.1+#$*9%*4;1'/('.&/&'(3(-(+#1'/&'-&#$*b'2&$&'1'&%#1E&31$'
/1-*+&+#('A%B'
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3'25&U*0(
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M(#5)*6()#0(A'2#5*0('$2*5'(#(,5#)-2#(

+A#VWB'X'8JTJ+A#B'&'TJ8J+A#B'

)&$p*+:'ÇJ|J'{'<JRJ'w*33*&-"J'Wfv~J'KL('(â(.#'1M'I-('1M'L%+I+='1+'#L('"*b('1M'&'$&99*#'
212%3&I1+J'S(p'ä(3&+/'Ç1%$+&3'1M'O.*(+.('y7'j~WZjgn''

Wj'R&#$*b("'/('#$&+"*4;1'&1'31+=1'/1'&+17'8'T'Q')'!'Ñ'^'|'U'Ç'l'x'R'

W'R&#$*b'/('.&4&7'@'

O*-%3&45("7'+A#VWB'X'8JTJQJ)J!JÑJ^J|JUJÇJlJxJRJ+A#B'
+A#VWB'X'8J@JTJQJ)J!JÑJ^J|JUJÇJlJxJRJ+A#B'
+A#VWB'X'8JTJ@JQJ)J!JÑJ^J|JUJÇJlJxJRJ+A#B'
+A#VWB'X'8JTJQJ@J)J!JÑJ^J|JUJÇJlJxJRJ+A#B'

+A#VWB'X'8JTJQJ)J!JÑJ^J|JUJÇJlJxJ@JRJ+A#B'

7'
7'



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 

•!'K("#('$(&3*b&/1'.1-'in'212%3&45("'/('nd'("2D.*("'/('23&+#&"'
'
W'Z'8-1"#$&=(-'*+*.*&3'/%$&+#('/1*"'&'.*+.1'&+1"'.1+"(.%IE1"'
n'Z'!"I-&IE&'/1'#&-&+L1'212%3&.*1+&3'2&$&'#'&+1"'+1'M%#%$1'A2(31'-(+1"'g'&+1"B'
%"&+/1'-1/(31"'-&#$*.*&*"'
j'Z'<(&-1"#$&=(-'+1'&+1'#'2&$&'.1+M($*$'"('&'("I-&IE&'("#&E&:'1%'+;1:'.1$$(#&'

Q$1+('(#'&3J'ndWj'



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 

•!'~d�'/&"'212%3&45("'19"($E&/&"'
.&F$&-'/(+#$1'/1'*+#($E&31'/('
.1+`&+4&'/&'("I-&IE&'M(*#&'%"&+/1'
1"'-1/(31"'-&#$*.*&*"'
'
•!'!-'=($&3:'1"'-1/(31"'-&#$*.*&*"'
"%2($("I-&$&-'1'#&-&+L1'
212%3&.*1+&3'$(&3'
'
•!'>'($$1'/&'("I-&IE&'/(E('("#&$'
$(3&.*1+&/1'k'-%/&+4&"'+&"'.1+/*45("'
&-9*(+#&*":'2$*+.*2&3-(+#('
2$(.*2*#&4;1'('#(-2($&#%$&'
'
s8"'.1+/*45("'/1'M%#%$1'+;1'";1'*=%&*"'
k"'/1'2&""&/1t'

!"I-&IE&'ã'*+#($E&31'/('.1+MJ'
>9"($E&/1'



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 

•!'R1/(31"'-&#$*.*&*"'";1'21%.1'2$(.*"1"'2&$&'("I-&$'1'M%#%$1'/&"'
212%3&45(":'&'+;1'"($'C%('&"'.1+/*45("'&-9*(+#&*"'"('-&+#(+L&-'
.1+"#&+#("N'

•!'åI3'2&$&'.1-2&$&$'1'.1-21$#&-(+#1'/('212%3&45("'"%a(*#&"'&'
/*M($(+#("'.1+/*45("'&-9*(+#&*"N'

•!'åI3'2&$&'&E&3*&$'1"'(M(*#1"'(-'.%$#1'2$&b1'/('&45("'/('-&+(a1N'

•!'åI3'2&$&'#(+#&$'&E&3*&$'C%&*"'2$1.(""1"'/(-1=$?`.1"'";1'-&*"'
*-21$#&+#("'2&$&'&'/*+,-*.&'212%3&.*1+&3'



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 

R&$*&'<1"&')&$$*=1'A0^!Q>BJ'!M(*#1"'/('(_231$&4;1'"(3(IE&'/('-&/(*$&'+&'$(=(+($&4;1'/(''
&3=%-&"'("2D.*("'&$9c$(&"'/&'8-&bç+*&'.(+#$&3'A.1Z1$*(+#&/1$7'!/%&$/1'q(+I.*+C%(BJ'
AQ80!O:'Ñ80!O0:'Ñ%+/&4;1'T1I.?$*1'/('0$1#(4;1'k'S&#%$(b&:'QS0CBJ'AÄÑ<S:'US08:'0)TÑÑ:'
R*3'R&/(*$(*$&:'ÄS8RB''
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<("%-1'/&"'("#&z"I.&"')R8@'Al1-13=1$1EZO-*$+1MB:'$(M($(+#("'k'.1-2&$&4;1'(+#$('1"'
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ä$:&H'4".&,./*90%.N'0&:'!0$+*,".&.#09.(.N'RL:'G.#"(2.,.&7$1*,"N'^=:'J0$8".&4(.1,.N'R=:'
G"#I$.,:.&4$".#*#%"%N'R9:'G.#"(2.,.&1"5*#+.+.:'0L:'!,0:$9&7*1*+.+$9''



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 

0&$,-(#$1"'%I3*b&/1"'2&$&'$(&3*b&$'&"'-&#$*b("'/('.1$#('"(=%+/1'.&/&'-1/(31'/('
(_231$&4;1J''



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 

K&_&'/('.$(".*-(+#1'212%3&.*1+&3'AeB'2&$&'&"'("2D.*("'("#%/&/&"'(-'.&/&'%-&'/1"'
#$&#&-(+#1":'$(3&IE1"'&'%-&'-&#$*b'/('jd'&+1"J''

Q1+#$13('X'"*-%3&45("'.1-'/&/1"'/&"'?$(&"'.1+#$13('
!_(.%#&/1'R*3'X'"*-%3&45("'.1+"*/($&+/1'1'C%('$(&3-(+#('M1*'(_231$&/1'+&'R*3'R&/(*$(*$&'
0RÑOQ'X'"*-%3&45("'.1+"*/($&+/1'1'2$121"#1'(-'23&+1"'/('-&+(a1'/1'ÑQO'
x^Ñ'X'"*-%3&45("'.1+"*/($&+/1'1'2$121"#1'2(3&'x(*'/('^("#;1'/('Ñ31$("#&'('<("13%4;1'/1'
Q1+&-&J''



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 

R&%$F.*1'T1+(""1'O&-2&*1'A0^TqBJ'!M(*#1'/1'(_#$&IE*"-1'.1-($.*&3'+&'/*+,-*.&'
212%3&.*1+&3'/('G.$,":.&<*=$0%.&xJM'A8$(.&.(&(B'+1'Q($$&/1J'AQ80!O:'QS0C:'Ñ80!O0BJ'
A0!6ÄUB''

>9a(IE17'&E&3*&$'1'(M(*#1'/1'(_#$&IE*"-1'.1-($.*&3'/('M13L&"'('M$%#1"'+&'/*+,-*.&'/('
212%3&45("'/('9%$*I'AG.$,":.&<*=$0%.N'8$(.&.(&(B'+1'Q($$&/1J'



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 

!

G.$,":.&<*=$0%.&A9%$*I:'-*$*I:'
-%$*IB&
&
•!'U-21$#&+#('M1+#('/('0ÑSR'
'
•!'0$1/%#1"'.1-'-&*1$'E&31$'
(.1+ç-*.17'

Z'ë3(1'AW'3'X'<í'gd:ddB'
'
Z')1.('AnJddd'm='X'<í'WdJddd:ddB'
'
Z'Ñ*9$&"'/&"'M13L&"'AUT^!'ndWdB'
~yv'#1+J'X'<í'WJvfjJddd:dd'
2$*+.*2&3-(+#('+1'R&$&+L;1'



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 

a21 1.1 1.2 2 3 

a11 a22 a33 a44 

a14 

a32 a43 

!!
!
!
!

"

#

$$
$
$
$

%

&

=

4443

3332

2221

1411

00
00
00

00

aa
aa

aa
aa

A

1.1 1.2 2 3 



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 

!_#$&IE*"-1'
nddfZndWd'

!_#$&IE*"-1'
ndWdZndWW'

Q1+#$13('
nddfZndWd'

Q1+#$13('
ndWdZndWW'

|1%E('/*M($(+4&'+1'.$(".*-(+#1'212%3&.*1+&3'(+#$('nddf'('ndWd:'-&"'
+;1'(+#$('ndWd'('ndWW''



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 

?*A*5B1"&'0(

Q&"p(33:'|J'WfifJ'R&#$*_'212%3&I1+'-1/(3"J'O*+&%($J'O%+/($3&+/J'
'
!+$*=L#:'SJÇJ:'Ñ$&+.1:'RJ'{'O*3E($#1p+:'ÇJ'WffgJ'Q1-2&$*+='23&+#'3*M('L*"#1$*("'%"*+='(3&"I.*#Å'
&+&3Å"*"7'#L('*-21$#&+.('1M'3*M('"2&+'&+/'#L('+%-9($'1M'3*M('.Å.3('"#&=("J'>(.131=*&'Wd~7'yfZi~J'
'
^&/=*3:'RJ'&+/'>J'KJ'O139$*=J'WfynJ'KL('.1+.(2#'1M'$Z'&+/'lZ"(3(.I1+7'(E*/(+.('M$1-'p*3/'Ü1p($"'
&+/'"1-('#L(1$(I.&3'.1+"*/($&I1+"J'8-($*.&+'S&#%$&3*"#'Wdv7'W~ZjWJ'
'
^$*-(:'ÇJ'0J'WfyyJ'!E*/(+.('M1$'#L('(_*"#(+.('1M'#L$(('2$*-&$Å'"#$&#(=*("'*+'23&+#"'&+/'*#"'$(3(E&+.('
#1'(.131=*.&3'&+/'(E13%I1+&$Å'#L(1$ÅJ'8-($*.&+'S&#%$&3*"#'WWW7'WWvfZWWf~J'
'
|&$2($:'ÇJ'xJ'WfyyJ'012%3&I1+'T*131=Å'1M'03&+#"J'8.&/(-*.'0$("":'x1+/1+'
'
x&p:'<J'WfijJ'8'-1/(3'M1$'#L('/Å+&-*."'1M'&'23&+#'212%3&I1+'.1+#&*+*+='*+/*E*/%&3"'.3&""*`(/'9Å'
&=('&+/'"*b(J'!.131=Å'v~7'nn~ZnjdJ'
'
x(E($*.L:'wJÇJ'{')J8J'x(E*+J'WfyfJ'8=(Z"2(.*`.'"%$E*E1$"L*2'&+/'$(2$1/%.I1+'*+'!7(0=&5,$990#5""J'
8-($*.&+'S&#%$&3*"#'WWj7'iiWJfdjJ'
'
/('R&#1":'RJTJ'{'O*3E&'R&#1":')JRJ'WffiJ'R&#L(-&I.&3'.1+"#$&*+#"'1+'#$&+"*I1+'-&#$*_'(3&"I.*#Å'
&+&3Å"*"J'Ç1%$+&3'1M'!.131=Å'iv7'ydvZydiJ'



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 

?*A*5B1"&'0(

R1$$*":'wJÑJ'{')1&m:')JÑJ'nddnJ'6%&+I#&IE('Q1+"($E&I1+'T*131=ÅJ'O*+&%($:''
'
S*.L13":'ÇJ)J:'Q1+3(Å:'wJ:'T&h:'TJ'{'K*2#1+:'8J<J'WfyvJ'K(-21$&33Å'/*+&-*.'$(2$1/%.IE('"#$&#(=*("'
&+/'#L('.1+.(2#'1M'$Z'&+/'lZ"(3(.I1+J'8-($*.&+'S&#%$&3*"#'WWd7'ffgZWddgJ'
'
0*&+m&:'!J'<J'WfydJ'>+'$Z'&+/'lZ"(3(.I1+J'8-($*.&+'S&#%$&3*"#'Wd~7'gfnZgfy'
'
0*É($1:')J:'R&$I+(bZ<&-1":'RJ'{'O&$%mL?+:'ÇJ'Wfi~J'8'212%3&I1+'-1/(3'1M';%+,0/.,'$9&
9*="/.#$9'&+/'&'"(+"*IE*#Å'&+&3Å"*"'1M'*#"'`+*#('$&#('1M'*+.$(&"(J'Ç1%$+&3'1M'!.131=Å'yn7'fyyZffWJ'
'
O*3E&'R&#1":')JRJ:'Ñ$(.m3(#1+:'<J0J'{'w&#m*+"1+:'8J<J'WfffJ'KL('$13('1M'/(+"*#Å'/(2(+/(+.('*+'#L('
212%3&I1+'/Å+&-*."'1M'&'#$12*.&3'2&3-J'!.131=Å'idN'nvjgZnvgdJ'



BT682: Ecologia Vegetal Flavio Antonio Maës dos Santos 

Variações entre anos e entre espécies 
 

Santos, F.A.M., Martins, F.R. & Tamashiro, J.Y. dados não publicados. Itirapina, SP. 
Vegetação: Cerrado.     Amostra: 0,16 ha (64 parcelas 5 X 5 m)     Tamanho mínimo: todos os indivíduos 
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Wffn' ji' WWd' jdd' gWj' nyv' ggv'
Wffj' ~~' ndi' Wd~' gdW' jvW' jiW'
Wff~' jn' nWv' WWj' yng' jvf' jfd'
Wffg' ~d' nng' Wdy' i~i' niv' ~dy'
Wffv' j~' nWj' if' yWg' jjj' ~~j' Wify'
Wffy' ~j' Wff' jnv' v~~' jf~' ~dn' Wfig'
Wffi'
Wfff' gn' ndd' fv' y~~' jfg' ~ji' njnn'
nddd'
nddW' ni' Wgg' id' ~fj' ni~' jyf' Wvjf'
nddn' jj' Wg~' nfv' gjv' n~d' jfi' Wiyj'
nddj' jd' Wgi' Wfi' nf~' nWi' j~~' Wydg'
ndd~' n~' Wj~' Wjv' jjd' nWj' jij' Wfvf'
nddg' jd' WWf' in' jgi' Wig' jgj' ndyv'
nddv' nv' WWn' vi' jgj' Wnj' jgi' nndv'
nddy' nv' WWi' jWy' ~ji' Wjg' jWf' ndiy'
nddi' n~' Wdj' vd' nyv' ij' niy' Wiii'
nddf' nd' i~' vn' nii' Wdi' nif' Wgif'
ndWd' nW' vn' iW' nid' fn' ngv' Wy~d'
ndWW' nW' vi' yv' jjd' fd' nvy' Wv~g'
ndWn' nd' y~' gg' nv~' iy' jvd' Wgfn'
ndWj' nn' vy' ygv' nfW' yf' nfg' Wggf'
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