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ABSTRACT: Nutrient availability was monitered in recently burned and unburned
blocks of a large ombrotrophic-shrub-bog in Jores Co., North Caralina, U.S.A,
" Availability of Mg, K, PO,-P, NH,-N and NOy-N was significantly increased,
whereas available Ca was lower in the burned area than the unburned area. Concen-
travions of several nutrients, particularly PO,-P and NO,- N, were considerably mere
variable spatially in the burned aréa. Nutrient concenirations in peat from the clipped
plots were not different from those of unmanipulated areas. Bioassays using Pimus

seroting revealed phosphorus deficiency in unburned pedt which was ameliorated by
burning, : :

. - IxTrRoDUCTION
Pocosin or freshwater shrub-bog ecosysems oce
Coastal Plain of Virginia and the Carolinas (Richardson er ol 1981). Fires recurring at
intervals of 20-40 vears have ]-t_mgfbe_en‘récdgnizcd_asfan integral part of the ecology of
th;.se wetlands (Wells, 1946, Woodwell, 1936; Kologiski, 1977; Christenser, 1981),
. especially with regard 10 Hutrient mobality and
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‘ nis.10 1est 1his suggestion. We have presented
dara elsewhere (Christensen e of.; 1981} suggesting that aboveground production is in-
creased following fire; however, a large portion of thisincrease may result from alloca- -
tion of below-ground resources rather than elevated: rates of photosyrithesis. -

Qur goal in this study was 1o determine whar imnpact fire has on nutrient availabili- -

- v and to gvaluate the potential Imporiance of fire-caused nutrient changes using a -

<7 METHODS AND MATERIALS
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- divided equally aﬁmng these 10 nurrient weatments: (1) disulled water (DW) only;

(2) complete nutrient supplement (CNS); (3) CNS minus nitrogen: (4) CNS minus’
P pp :

phosphorus; (5) CNS minus sulfur; {6} CNS “minus calcium; (7) CNS minus
magnesium; (8) CNS minus potassium; (9) CNS minus iron: {10y CNS minus
micronutrients, All nutrient solutions were prepared as described by Machilis'and Tor-
rey (1956), except that nitrogen was provided both as' NO;<N and NH,-N. as recor-
- mended by Woodwell (1958). Iron was provided as Fe:EDTA. Each week'3 mal of ap-
propriate treatment solution was provided to each pot. Plaiits were otherwise watered
as needed with distilled and deionized water. Afer 80 davs, roots and shoots were
harvested from’each plant, dried 48 hr 21 70 C and weighed. Data were analvzed using
"2 % 10 factorial analysis of variance (Barr eral, 1979). o '
: . Resurrs o
Changes in rotal biomass during the study area are shown in Figure 1. Concentra-
- tionis are expressed on a per gram as well as volumetric basis (based on mean bulk den-
sty of 9,11 £

11 for the 0-5 em peat korizon). ‘ég_ﬂghw\;;giaieufgﬁo_wing‘ﬁlgg;mr_}i;;{:gm&g;gpggiu:ﬁfﬁ
more avallable in the burned area than ?Fx LCcontrol. even after two
Calcium concentrafions, on the other hand: were e #he sam
cal compared to \epmb?tg,mssi_.p 22l Putasgium
_Durnl in the. first_growdng.season fo

ng butning, anp

. o T e PR s ” A .
vyilower in this area during the second growing season ¥ oncentrations of
potassium were, in general, an order of magnitude lower than cither caleium or -
magnesium. : o o '

Although significant differences were observed in pH from sample date tosampie date,
-+, the differences were inconsisient and never exceéeded 0.3 pH units. o
o S tions of phosphate increased Gramatically, in’ th
roughout the first growirig:season ory Ottober; 1979 1 _
1 ferences§n phosphaie concentrations between burned and unburned
plots. In addition 10 higher mean concentrations, the variance in phosphate concentra:
vons was greatly increased by burning, Thus, phosphate is nor uniformly available:
“over the area following fire. : : ' o o

Mean pH in.botﬁ burned and unburned peat was 3.6 for =rhé ‘pe_riod of the study. .

Changes in mineral hitrogen were somewhat frore corn
fgehiile Higher in the burned area on.several d 2
tly so. Af y 1979, there wag mmon

ated 1n burp peatd January 198( ). Because of sampl
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In order 1o discers whether the observed nuirient rhanges weré a -ccjh'sequence' of -
. shrub temoval as opposed to ash fall and fire-related mobilizatior, THithient coticéntra-
[ tions were monitored in the §-5 &m peat horizon in the clipped plows on several dates
~during’the first growing season. None of these nutrient species was ever presentin con-
centrations sigmficantly different from the unburned control area I
With respect to magnesium and potassium, corcentrations are higher in the burn’
“than the control, at least down 1o 20 cm (Fig.2). Although phosphate is higher arthe
“surface; it is actually significamly lower in the burn than unburned peat at depihs of
- :5°20 em. No significant differences ‘were ohserved in amrnonivrm benweéen aréas, but
“ the accumulation of ammonium at depths below 30¢m is striking. In the burn, nitrate
" was high 10°a depth of 30 cm. 4 . I C B
- The resulis of the nurrient availability bioassav on Piaus seroting {Fig.” 3} were
somewhat more complex than results of similar EXPErImerits comparing burned and

e storage p
Jitrare coneeinzaiiong were
WHE SASOTE
higher in the¥
e 3
siderably lessg

1883 ' Wirsur & CHau

unburned soils in ‘other .ecosystt

- Christensen-and Muller, 1975; Cl

cient in phosphorus as indicated
added to the nutrient solution, \&;
and Fe resulted in seedling grov

‘Seedling growth in treatments no

tually significantly enhanced rela

" (1958) also observed decreased !

populations of P. serotina.

ME 100 g™
15 |
0k %1 o %
| rg%i% B
.5—_—‘%36? % % :
' oo
frer Uit
£ .
0 b )
_¢-¢ .
SEYTege
|5 BTIEsE 02 T
S 1:.. R E
Pl qs 9
g5t ¢¢.&$é’ o
NN A
MAMIIASOND S

e7v.

Fig. ].-‘—Chéﬁg'cs ih-'coﬁci{nnigi
following fire i the burned (5). ur
mean ol 20 saynples and lines desigr

" vided in the text. _Cenccntrjalior_;s_“ar
* ‘graph and on a peat volume basis




58

~ Growth-of pine seedlin,
proved slightly overiigh
Growth in the -F tréa
the same ireatment

of either N or P singly enhanced growth
greater production in burned. preat.

THE AMErRICAN MibLann N

g_é in burn:f:‘d@pgeat watered with distilled v
urned: peat;: bog this differ € v
amment was significantly cnhaiced’

ENLS were jess productive than (he CNS treatn
» the addition of both together r

A;TL'RA;.;ST 110(1)
only was im-

eACE Was ngt staf ally significant®
n il d peat relative 0
bho indeed made #
nea pear reveals thar the |
lent. While the addition

esulted in ever

Ca Me j00 g}

10

Mg Me.j00gT

. d'O___:

Fig. 2.~ Concentrarions of e
A . % and unburned (D) weatments o
o mean of five samples and lines

designare 93¢ coniic
g 4 !

5102040100 s

n 20 June 1978, 84 days foll

dence inrversals

1020 40 100"

PEAT DEPTH (cm)

Xchangeable AUINEmS a1 five

depths in pea from Birned (Jy -
owing burning, Fach point s the .

~anbyr CF

Wiz

1983

The enhancement «
burned peat did not oc
the presence of a comp
in the'same treatment i
ather than the nutriem

Qur-data, as well a
deficient in nutrients,
enrichment of most &

e

L ¢
b
I150F
~ g 100}
=0
= 5ol

50

CRELEFRL NN B R L

100

'MEAN. PLANT DRY

T —r—T

Fig. 3. — Biomass of en
prat provided with sup_j_)ic;
A & complee. | 1
plhiosphorasy -K —CNS

Mg CNS minus {':;'agm
" The speciics of nutrient s
‘plams with 99% confider
“hariegeneous subgroups

Duncan-Waller multipie’r




.__60 ’ _ THE AMERICAN MIDLAND NA_TUR.A__L]ST 7 ']JO(J)_

amelioration of the prefire phosphorus deficiency. These nutrient changes undoubtedly
are responsible in part for increased posifire production. The increased fertility follow-
ing fire was short-lived, and by the second growing season concentrations of most .
nutrienis were back to prefire levels. : Lo o
‘Not only were mean concenirations of particular nutrients elevated following fire,

-but spatial variation in those concentrations was also increased. This was particularly-
true for nitrogen and phosphorus. Thus, high and low nutrient patches are created in
an -area charactérized by uniformly low prefire nuirient concenrations. This

- redistribution of resources might lead w0 the creation of parches of high and Jow produc-
‘tion within the bog. : E R , :

The effects of fire on nitrogen transformations and availability have atiracted con-

siderable attention, although few generalizations are possible (Raison, 1979). In this
'study, on those occasions when différences were observed it burned and unburned

" peat, concei'i_r.ra\tiorj's)'df’-amgj:gn;_itim_;)'yerg higher in the burng We did not, however, -
observe a large flush of ammonicm such as describied by 1
ral. Nitrate concentrafiohs Were cofisiderably higher in the Iy
1ain as 10 whether this increase. D, Jtrate was a consequence;of,

Pplant uptake. or changes iny rates of nitnlication And genTirhicatin

peat, such as occurred in the burned arca, has been shown 1o enhance nitrification

relative o deniwrification in a variety of organic soils (Gilliam and Skaggs,-1981). The

significance of this increased availability of nitrate 10 pastlire plant growth is unknown.

- wbsgsased availability of nutrients iy result viot onlv frony'the insantan eous procs

?ziuctlon..oﬁs'h, but also |

‘rates of minerdlizatidn §Chrisrensen (1973, 1977) found that considerabie
nurients in ash not rendered immediately available by

~ savannas were nonetheless much maore amenable 16 mineralizdtion by microbes.
Furthermore, drying of the upper peat horizons may result in higher rates of peat-ox-
adation” (Tate, 1980). This oxidation iray be {further “acceleraied by higher peat

- ternperatures owih_g i increased insclation follpwing burning.. - : - :

burning in chaparral and pine
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