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~as plintas de sombra apresentaram valor de 8,8
st JaA | da D, excelsa veve sua taxa midxima em
setorde 14,3 « 1,0 mmol m?s' ¢ 10,1 2,5 mmol
amente plll’ﬂ planms dc 50] ¢ S()nlhrﬂ.
o A maxima na estagio dmida para a minima na
¢ 35% para as plantas de sol e sombra da Q.
15 e 32% para as plantas de sol e sombra da D.
porranto que as planeas de sol foram mais sensiveis
« de sombra, como (of previsto pdr Mulkey er af,
s de v para a Q. preridophylla seguem a mesma
lugido maior para as plantas de sol em relagio as de
de janciro oy foi de -0,49 ¢ 0,56 Mpa (néo houve
ol e sombra, em 3 de junho, 72 dias sem chuvas,
e -1,29 £0,1Mpa, e em 12 de agosto foi de -3,60
1.19Mpa respectivamente para sol ¢ sombra. Os
a D exeelsa foram contraditdrios pois nio houve
icativa entre sol e sombra em 12 de agosto, -
1Re 1,17 respectivamente para sol ¢ sombra,
nparativa entre as arvores da torre ficou prejudica-
de s
i 13 de Janeiro, 29 de margo ¢ 2 de junho. Porem

fos di mesma dara para as wés espéeies, que

i oy resultados de margo, onde obtivemos A_
s as espéies, ¢ junho observamos que o B, lactescens
maior redugio. Os dados de 29 de margo foram
4 para o B. lactescens (medido nas folhas a 26m),
¢ para a laranjeira ¢ 87 mmol m” ¢ paraa 77
1 2 juntho, 71 dias sem chuvas, os dados foram:
mmol m7 s para o B lactescen, laranjeira e 7.
scia o B lactescens sofren uma redugio de 16% na
jue na faranjeira houve am aumento ¢ na T
icamente o valor € o mesmo. Contrario 20 suge-
Vet al 1994, o B. lactescens parece ndo ter mais
& arvores de menor porte, e devido a sua expo-
climu mais adverso foi o que mais sofreu com o

o as valores foram 7,1 ¢ 7.9 mmol m? s para
Bomburghii respectivamente, devido 4 problemas
dados para o B lactescens. A redugio da A
ninima foi de 43 ¢ 9% parz a laranjeira ¢ 77
ste caso remaos duas espécies diferentes em um
1 com respostas contrastantes. O y em 29 de
3, -1.02 ¢ 0,98 Mpa respectivamente para B
ae Uschomburghii, ¢ em 8 de agosto foi de -4,92,
>a para as mesmas espécies. I necessdrio mais
srminar porque a 7 schombarghii tem uma rests-
2, s¢ devido a um sistema radicular mais desen-
sistena fotossintetico mais eficience.
rrelagio positiva significativa entre o potencial
i l'(‘gr(’*}sfl() ;in(’ﬂf p:lm f()(iﬂs as CI\[)(_"CECS, com
sdophylle. Para a 1 schomburgkii a inclinagio foi
3,99, para a laranjeira inclinagio de 1,09 ¢ R2=
nehnagio de 1,88 ¢ R2= 0,95, e paraa 1. excelsa
e R2= 0,87, com regressio feita com as medias
s dados indicam que existe uma maior depen-
vo potencial hidrico paraa D. exceba e parao B.
‘e ser explicado pelo fato da D. excelra ter menor
portanto a falta de dgua foi um fator importante
Quanro a0 B. factescensvodo o topo de sua copa
» que provivelmente fez com que dgua fosse um
srrdnen ent relagio as duas outras arvores cujas
o topo do dossel.
tados da [, excelsa separando as plancas em sol
wos ndo foram rio significatives no entanro
o interessantes. Para as plantas de sol, inclina-
150, plantas de sombra inclinagio de 3,02 ¢
as plantas de sol tiveram uma redugio na A

Aney o

devido a diminuigio do potencial hidrico muito maior que as plan-
tas de sombra, provavelmente devido a sua maior exposigio a luz.

4. Conclusdes

Estes dados sugerem que os comportamentos fisiolégicos de
diferentes espécies em relagdo A seca diferem nio s6 pelo microclima
em que elas se encontram, mas também devido a particulanidades
proprias de cada espécie. Haja visto que a laranjcira e a T schomburghii
estio no mesmo microclima ¢ no entanto as respostas das duas sdo
muito diferentes, a 7. schomburgkii sofreu menos com o stress hidrico
de 142 dias (y de -2.83 Mpa) que a laranjeira {y de -4,90 Mpa). A
infliendia de diferentes microclimas no y ficou claro na Q. peeridophylia
(-3,60 £0,39 e -1,7920,19Mpa para plantas de sol e sombra) en-
quanto que para a 1. excelsa ndo se observou diferenga signiticativa
entre plantas de sol ¢ de clareira, emboraa A:'m das plantas de sol cer
reduzido mais que das plantas de sombra (redugio de 459 para as
plantas de sol e 329 para plantas de sombra).

A correlagio positiva entre ¥ ¢ A altamente significativa ¢
com inclinagdes, com excego T schomburghii, maiores que 1 indi-

ca que no local estudado a variagio do NEE ¢ devido a sazonalidade
das chuvas. E necessdrio mais pesquisa para explicar o caso da 7/
schomburgkii que apresentou pequena variagio na A {apenas

9%;) mesmo apés 142 dias sem chuvas.
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1. Introduction:

The use of fire in traditional slash-and-burn agricultare causes
loss of nutrients from agroecosystems and emissions of pollutancs
to the atmosphere. A mulching technology has been developed as
an alternative to burning that conserves nutrients and eliminares
emissions from fire (Viethauer et al. 2001). However, mulching
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could also affect nutrienc inputs ro che soil and the microclimate of
che topsoil, which, in rurn. could effect emissions of nitrous oxide
(N O, nitric oxide (NO), carbon dioxide (CO,), and merhane
{CH,) from the soil. The objective of this research was to compare
emissions of these greenhouse gases from the soil under conventional
slash-and-burn agriculnure, the alternative mulching strategy, and
narive secondary forest {capoeira) vegeration,

2. Methods:

The study site is within the municipality of Igarape Agu, Pard,
where small-holder agricultare is the dominant land use. At the
Experimental Faom of the Federal Rural University of Amazonia, a
20-year-old fatlow field was prepared for planting during the dry
season of 2001, One field {2 ha) was cut and burned in November
2001 and another field {2 ha) was chopped and mulched in
December, 2001, Both fields were planted in maize in January
2002. The mulched plot was fertilized with 12 g/planc of 60 — 60
~ 30 kg ha* NPK (urea, triple superphosphate and potassium
chloride). Previous rescarch as shown that nutrients are immobilized
in the mulch, and that fertilization is necessary to obtain good crop
vield with mulching (Kato etal. 1999), Cassava was planted under
the maize in February 2002, and the maize was harvested in May
2002, The plots were weeded, and leguminous trees Acacia
mangium, Willd, and Sclerolobizm paniculatsm, Vogel, were planted
in 2 m x 2m spacing in June 2002. The cassava was harvested in
June 2003, and the site was allowed to return to fallow, enriched
with the planted N-fixing trees.

Each field was subdivided into plots, and we chose two plots
within each of the two fields for trace gas measurements. Eight
polyvinyl chloride (PVC) rings (20cm diameter) were inserted about
2 em into the soil in each of these four plots. An addirional eight
rings were installed in an adjacent fallow field with 20-year-old
capoeiva vegetation. Ttwas necessary to remove the rings before the
burning and mulching reauments and to reinseall them afrerwards.
Orcherwise. the rings were left in place throughout the measurement
period. Measurements were begun prior to treatment in November,
2001, and were repeated about every other month thereafter and
sometimes more {requently w capture the effects of management
operations. At cach measutement date, a 20 ml sample of
headspace gas was collected by syringe ac 0, 10, 20, and 30 minutes
afrer placing a vented PVC chamber over each ring. The syringe
samples were teturned o a laborarory in Belem where they were
measured for N O and CH, by gas chromatography. We also
measured Huxes of NO and CO, in che field from the same PVC
rings using portable gas analyzers. Details for methodology of
measuring these four gases are described in Cattdnio et al. (2002).
3. Results:

A large pulse of N O emissions was observed in the burned
(11.0 ng N em” h') and mulched (5.1 ng N em? h'') plots in
January 2002. This large emission was prebably due 1o a release of
readily available N following site clearing and wet soil conditions
early in the rainy season cthar promored denirrification. The N.O
fluxes in che mulched plot peaked (6 ng N em® h') after fertilization
in March 2002 and then gradually declined over the next year, but
remained clevared (0.5-1.5 ng N em® b} relative to the burned
ficld and the capoeira {0.1-0.5 ng N em® k). The moist soil
microenvironment under the mulch maineains conditions favorable
for N,O emissions from denitrification.  In contrast, the N,O
emissions declined in the burned plot once the pulse of available N
released during the site preparation was spent, and N,O emissions
were abways low in the nutrient poor capoeira. Nitric oxide (NO)
emissions were not significandy different between burned and
mulched fields (1.5 ~ 12,6 ng N em® b}, bur were lower in the
capocira (0.3-2.2 ng N em? h''). Apparendy, the burned and
mulched fields still had some residual available N to be released as
NO throughout 2002 and into 2003.

Soif respiration (CO, flux) was elevated in the burned plots in
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December 2001 {0.60 g C m™ b} and January 2002 (053 g Cm
2 h), which may have been due ro decomposition of dead roors.
Respirarion in the burned and mulched plots remained higher
(0.10-0.53 g Cm? h') than the capoerra (0.07 - 015 g C v h')
throughout the study, presumably because of active growth of the
crop roots and gradual decomposirion of the mulch. Conrrary 1o
expecration, however, the CO, fluxes were not significantly higher
in the mulch ficld compared to the burned field. The decomposidon
of the mulch must be slow relative ro the rate of crop root respiration.
The moise, carbon-rich conditions under and in the mulch
also stimulared net mechane producrion ar alt dares afrer the mulch
application (1.7-4.8 mg CH, m” d’). The CH_ emissions are
highly variable within the mulched teld, indicating “hor spos™ of
anaerobic microsites thar are favorable for denitrificarion and
methanogenesis. Large standard errors for CH, emissions in the
mulch plots resulted from one or two chambers showing » very
large emission of CH,, while the others had modest fluxes. Tu
contrast, the burned field and the capoeira were generally ner
consumers of atmospheric CH, (-1.5 to 0.0 mg CH, m* d).
Because the capoeira was relatively old (20-years) prior to
mulching, the mulch layer was relarively thick. Most fields in this
area are prepared from younger capoeiras, so the muleh fayer may

not be so thick and the effect on microclimate and rrace o
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production may not be as great, but this speculation dlearly needs
further research.

4, Conclusion:

In summary, the anaerobic microsites under the mulch are
promoting relatively high fluxes of N,O and CH,. The burning
treatment and the fertilizanon with N in the mulched field also
caused sustained elevated fluxes of NO. Although the mulching
has caused increased emissions of the greenhouse gases N,O and
CH,, the magnitude of these emissions throughaut the crop cvcle
must be compared to the very intense emissions released during a
typical site preparation fire. We are continuing to measure emissions
through the fallow phase and then will compare these emissions
summed over the cropping cycle to estimates of fire-induced
emissions to estimate the net effect of these management practices
on gasecus emissions and nutrient losses.
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