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Fig. 2. Concentration ofT-N in bulk precipitation (BP) and througlrtall waters (I and li. respectively as Tl and 
Tli) as well as the ratio value between throughfall and BP (box: mean value, whiskers: standard deviation) 

November the predominant processes are related to leaching from the zone of crowns. 
In the case of slightly more trophic abundant Vaccinia uli ginosi - Betuletum pubescent is 
stand the nitrogen absorption process occurs only in May. In the remaining period of 
investigated growing seasons the leaching of nitrates from plant's issue were dominating 
(Fig. 4). An average concentration ofN-NO

3
• in bulk precipitation was 1.21 mg/cm3 and 

varied in the range between 0.59 and 1.77 mg/cmD
2 A phenomenon of N-NH/ retention 
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Fig. 3. Concentration ofT-NH,· in bulk precipitation (BP) and throughfall waters (I and 11. respectively as Tl 
and Tli) as well as the ratio value between through fall and BP (box: mean value. whiskers: standard deviation) 
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in the zone of pine crowns and leaching of N-N0
3

- in the growing period was observed 
also in field-works conducted in the Augustowski Forest area [ 14 l - Retention of nitrogen­ 
including ions in the crown area was observed also in the forest of North America [6, 27] 
and in a pine stand in Denmark [ 11 ]. The retention of phosphates in Vaccinia uliginosi 
- Betuletum pubescentis stand in the period between March and June and in November 
was observed. During summer time P-P0,3- leaching is a dominating process. Phosphates 
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Fig. 4. Concentration ofT-NO,- in bulk precipitation (BP) and throughfall waters (I and li, respectively as Tl 
and Tli ) as well as the ratio value between throughfall and BP (box: mean value, whiskers: standard deviation) 
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# $%&' ($' &) # ' *( +, () (-&./ %(0)1' / 23! 456 74 8%9 %&-0 : -0%-+%&%(, ) ; ($' -+) : ' .9 ' / (%) / ' <
+%) 1' / * # - * ) +*' 0: ' < %/ +=&> ?0' @%?%(-(%) / +, A' &-B/ , CDEF4 G/ () (- & +-&- / @' &' -@$%/ 1
) ; / %(0)1' / .%/ @&=<%/ 1 %) / * *&%1$(&, <) 9 %/ - (' * %/ ($' (0' ' * @0) # / * B) / ' 4 H%1$' 0 ($- / ) / '
0- (%) : -&=' +' (# ' ' / @) / @' / (0-(%) / ) ; () (- & / %(0)1' / @) 9 ?) =/ <* %/ ($0) =1$;- &&- / < +=&>
?0' @%?%(-(%) / @) &&' @(' < %/ - / ) ?' / -0' - 2I -+4 J7?0): ' * *=@$ ) +*' 0: -(%) / 4 G/ +) ($ %/ : ' *(%K
1-(' < *(- / <* L .L M

3
N &' -@$%/ 1 ?0) @' ** %* - <) 9 %/ -(%/ 1 ) / ' 4 Vaccinia ul iginosi - Betuletum 

pubes cen tis *(- / < 2$=9 %< $-+%(-(O(0)?$%@-&&, -+=/ <- / (7 *$) # ' < *(0)/ 1' 0 &' -@$%/ 1 @) 9 K
?-0%/ 1 () Empetro nigri - Pinetum *(- / < 2<0, $-+%(-(O(0)?$%@-&&, ?) ) 074 L .L M

3
· &' -@$%/ 1

@-=*' < +, 0-%/ ?0' @%?%(-(%) / *$%;(%/ 1 ($0)=1$ ($' @0)# / -0' - # -* / ) (%@' < +, H- / *' / C" "F
-/ < P -&/ - CDDF4

Table 5. Ratios of mean nitrogen and phosphorus compounds between fluxes in through fall and bulk 
precipitation 2! 55! .! 55J7

Ratios T-N N-NH· N-NO; P-PO '· 

Throughfall Vaccinia uliginos - Bellde/11111 pubescentis I bulk precipitation "53 54QJ 121 54RE
Throughfall Empetro nigri - Pine111111 I bulk precipitation "5D 54RJ "5R "5!

G/ ($' @-*' ) ; L .L HS- <%;;' 0' / ( : -0%-+%&%(, ) @@=0*4 G/ +) ($ ;) 0' *( *(- / <* 0' (' / (%) / ) ;
L .L H

4
- %/ ($' @0)# / B) / ' %* <) 9 %/ - (%/ 14 T) 9 ?-0%/ 1 () Empetro nigri - Pinetum $%1$' 0

0' (' / (%) / %* ) +*' 0: ' < %/ Vaccinia uliginosi - Betuletum pubescentis ;) 0' *( *(- / <4 U ?0)) ;
;) 0 ($' -+) : ' .9 ' / (%) / ' < *(-(' 9 ' / ( %* - <%;;' 0' / @' ) ; 0-(%) +' (# ' ' / @) / @' / (0-(%) / ) ; -9 K
9 ) / %=9 %/ ($0)=1$;- &&-/ < +=&> ?0' @%?%(-(%) / O# $%@$ ;) 0 Vaccinia uliginosi - Betuletum 
pubescentis *(- / < %* 54QJO# $%&' ;) 0 Empetro nigri - Pinetum 54RJ4 U ?-0-9 ' (' 0 # $%@$
<%;;' 0' / (%-(' * %/ : ' *(%1-(' < # ) ) <&- / < ' @) *, *(' 9 * %* ?$) *?$-(' * *) 0?(%) / 4 G/ Vaccinia uli­ 
ginosi - Betuletum pubescentis *(- / < V.VMS-+*) 0?(%) / <) 9 %/ - (' *O# $%&' %/ Empetro 
nigri- Pinetum *(- / < - *&%1$(&, &' -@$%/ 1 ?0)@' **' * %* ($' 9 ) *( *%1/ %;%@-/ (4V0' <) 9 %/ - / @'
) ; -9 9 ) / %=9 %) / * @) 9 ?-0%/ 1 () / %(0-(' * %/ +=&> ?0' @%?%(-(%) / %* 0' ;&' @(' < -&*) %/ ($' : -&='
) ; 0-(%) ) ; ($' -+) : ' .9 ' / (%) / ' < %) / * %/ ?0' @%?%(-(%) / O# $%@$ ' W=-&* "4" " 2I -+4 E74 8%9 %&-0
) +*' 0: - (%) / * # ' 0' <' *@0%+' < ' -0&%' 0+, X- / ' > C"3FOY0-9 C! DF - / < P -&/ - CDDF4

Table 6. Ratios of soluble nitrogen and phosphorus ions in through fall and bulk precipitation 2! 55! .! 55J7

N-NH ·/N-NO, (N-NH·+ N-NOJ!P-PO •· 

Bulk precipitation G4GG D43J
Throughfall Vaccinia uliginosi -- Be111/e111111 pubescentis 54ZQ D4E3
Throughfall Empetro nigri - Pine/um 54RZ D43R

M/ ($' @) / (0-0, O %/ ($0)=1$;- &&# -(' 0*O/ %(0-(' * <) 9 %/ -(' W=- / (%(-(%: ' &, 4 8&%1$(&, $%K
1$' 0-9 ) =/ (* ) ; / %(0-(' * # ' 0' <' (' 09 %/ ' < %/ ($0)=1$;- &&# -(' 0* ) ; Vaccinia uliginosi - Be­ 
tul etum pubescentis *(- / <O# $%&' $%1$' 0-9 ) =/ (* ) ; -9 9 ) / %=9 %/ Enipetro nigri= Pine­ 
tum *(- / < 254RZ74 G/ 1' / ' 0-&O($' @) / @' / (0-(%) / &' : ' &) ; / %(0)1' / .%/ @&=<%/ 1 @) 9 ?) =/ <* %* -
;' # (%9 ' * $%1$' 0($- / ?$) *?$-(' * +) ($ %/ +=&> ?0' @%?%(-(%) / @) &&' @(' < %/ - / ) ?' / -0' - - / <
($0)=1$;- &&# -(' 0*4 I $%* ?$' / ) 9 ' / ) / %* 0' ;&' @(' < %/ ($' : -&=' ) ; 0-(%) +' (# ' ' / ($' *=9 ) ;
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