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SIash anti mulch to reduce nutrieni losses iii shifting cuitivation iii the Eastern Arnazon 

R. So,nnwr; P. L. G. Viek: II. Fôlsier; T. D. de A. Só 

Introduction 

Detai lcd stud ies 011 nutrient balances iii the slash-and-burn systein iii the iii icro-region Bragantina in Pará!Brazi 1 

were already conducted in Sliift-Capoeira's Iirst project phase. 1 lõlscher (1997) using a cliniatological appruach 

showed that the nutrient input-output-budet for a rotation period of 9 years was not halanced. 'lhe huge gaseous 

losses of several nutrients when hurning lhe siashed secondary vegetation could nol be compensated through 

atmospheric inputs during a fallow period ofseven years. K, Ca, Mg as well as N and S showed a negative 

outconie. Solute nutrient losses by leaching were found to he relatively small conipared tu those through 

burning. Lo ach icve a balanced nutrient tlow. the Iength of the fallo'v period \vou Id lave tu be extreniely 

proloned (>100 years), whicli is not feasible. Therefore, mulching instead of burning is seen as a proiuising 

alternative (sce also Kato. 1999), 

This paper stud les lhe e t'fects of this alternative land preparation 011 the nutrient dynam ics during the subsequent 

cropping phase. it \vas supposed that appiying large amounts of hiomass tu lhe soil surftice would lead tu higher 

Ioss oí nutrients by leach ing. 'fheretore. the iiiovenient of solute nulrients in lhe soi 1 profi le vas especial ly 

considered. Results were compared with those oflraditionally burned íields and with a tlu'ee-year-old secondary 

vegetalion. 

Ni ethods 

The balance ol the above-ground nutrient dynani ics were calculated deterni ining lhe ntitrient i nput and output-

quantities (ferti 1 ser. atniosplicric deposition, gaseotis losses and extraction of harvest products and of lirewuud 

Tu investigate the leach i ng losses cuncentrations aí solute nutrienis were cuinhined viiIi a sui 1-water balance. 

Therefore, samples of soi 1 ater solution vere taken biweek ly using suci on cups. Additional lv. the animal 

patterns of the niatric potential ai di fferent depth of the soil profi le vere recorded (tcnsiunlekr). 'Lhe Sul 1 water 

niovenient then was mudei lcd using Iaboratorv pFchracterist ics and pedo-transíer funct ions. 

M icruci i mat ic paranieters ( precipitaton. radiation, air hum idity. v,ind speed) were determined tu pred ct lhe 

potential evapotranspiratiun. a sa cal lcd sink-teni' in lhe sai 1-water mudeI 

AlI nieasurements 'vere conducted over 1 .5 years oítraditionai agricultural land use (inaize-beans-cassava) and 

at the sanie time in a three-vear-old secondary vegetatiun (Capoeira). 

Start in g the agri cultural phase, i n Nove m her/Deceni ber 1990 t\vo d 'lère nt 1k lds it li secundarv vegetal i cm. 3.5 

respectivel 7 years uld. \vere slashed. 'lhe age uíthe preceding secondary vegeLtion represents the actual 

niininiiiin respectivelv maxiniuni fiilluw length oítraditional siash-and-burn agricultnre. 

One hall of each field then \vas burned. lhe other was mulched. (At the time a tractur-íorce-driven mod i t1ed 

niaize chupper vas tised. 

Tensionieters and sueI ion cups were instal lcd liorizontally, si iglu ly ind mcd iii 3 iii and 6 iii deep soil pits ou 

everv 1k Id i n every 1 real mcii t ( ni o lc hed. burned ) and i n the 1 hree-year-o Id secondary vegetal iun. 

M icro-meteoroiugica 1 ineastirements and the lensionieter readings \ etc taken auluniat ical ly everv 19 l'leen 

minutes with a solar-energ stipplied data Iugger systeni. 

lhe result oí lhe tensiometer readings tinder the three-vear-uld secondarv vegetzition provides inliirination abont 

the secondary vegetations 'ater deinand and its efíect 011 desiccation uItlie soil prolile during the drv-season in 

1997 (data not shown here, see poster sessiun). 'Lhe solute nutrient cuncentratiun under lhe secondar vegetation 

have tu be seen as the natural status oU leacliing ufa fidluw vegetatiun ( 0-treatment). 

Resu lIs and Discussion 

The balance aI above ground nutrient dvnainics are sliown in Fable 1 and 'l'able 2 11w bolh flelds studied. In lhe 

hurnt 1 real inents N as we 1 as K, Ca. Mg and 5 s h owed a negat i ve tia lance. 1 n lhe iii u lelied 1 reat men is t h is as 

oniv the case Ibr N and alsu ibr K lliI lu'ving the ounger secundarv vegetat ion. liere lower deposit ion 

quantilues uecurred. 'Lhe other elenients cunsideied achieved a slighll\ positive balance due tu the fire-li'ce land 

preparation teclinique. P iii huth tield preparations and on both liclds gained a positive uuicuuiie that 'vas cl'lccicd 

hy the l'crtiliscr input uí48 kg P lia' 1 . Despute the hugher total N-Iosses ul'tlie hurned tt'eaiiiient lbIluved tlie 7 

years oU l'aIIuvgher vulatilisalion lossesL N-Iossesaniuunt tu -50 kg lia' 1  v'' \hen calculatcd 011 ali annital 

hasis over the entire lhIluv crop ccic, irrespectivelv ul the Iengtli ul'tlie liilIuw ccIe. 



Table 1 :Above-ground nutricnt balance aFter 3.5 years oU tallow and sohscqoent 1.5 vears of agricu Itural land 

use (total cyc le = 5 years). 

Coniponent TM 	C N P 	K Ca Nlg S 

Lg lia'' 1 

De p os iti o , 1 * 13 4 	II 28 14 20 

Fcri 1 ser 70 48 	66 0 O 0 

Burning -27524 	-13179 -236 -5 	-61 -141 -27 -30 

Fircvood -312 	-147 -1.3 -0.1 	-1.1 -2.2 -0.3 -0.3 

Ilarvest -120.8 -22.2 	-79.8 -14.4 -12.5 -7.1 

UNE 

Leaching 
1

7 17 	
1

7 

 
17 7 '7 

hurned -274.6 24.5 	-65,3 - 130.5 -25.8 - 17.8 

IIILI1CIICtI -37.8 29.8 	-2.9 1 11.1 1.5 119 

* accord iii g tu 1101 scher. 1 995) 

Table 2: Above-ground nulrient balance aíter 7 years oU IaIIow and sohsec1ueut 1.5 N ears o f agricu litira 1 land use 

(total cyc!e = 8.5 years). 

Curnpont-nt 	T]\'l 	C N P 1< Ca \lg S 

1kg lia'' 

Depositio,i* 22 7 18 47 24 34 

Fertiliser 70 48 66 O O 

Utirning 	-43358 	-20792 -355 -ID -144 -173 -46 -45 

Firewood 	-1736 	-820 -7.1 -0.5 -6.1 -12.1 -1.8 - I .8 

Iiarvest -120.8 -22.2 -79.8 -14.4 -12.5 -7.1 

UNI: 

Lcachini 

htirncd -3912 22.4 -146,1 -152.7 -36.4  

mtilçlied -28.7 32.6 4.5 32.3 11.3 26.9 

* accord i o g tu 1 ló Ischer. 1995 

The quantilies Iiir leachin as well as fiar the biological N lixation (UNE) reinam ii unknown as elaboraiion OU 

resulis arc still not conipIeted. 'Ihielen-Klince (1997) iivesti ,-, ati iL the role oinatu,'al N,-Iixation in tlie 

Bragantina Region assumcd annoal UNE rales between 0.1 and 4.7 k2 N lia' v'' ír secondarv veLzeialion 01 

ditTerent ae. Addin2 4.7 ki N ha'' y'' would not really iluprove thc balance oU hurned flelds boi lead tu a 

positivc balance lr a cropping cvcle lasting 8.Syear. More deta is on UNE are gi vcn liv Papar ikovú et ai ( see 

Ahsiract 'o this publication). 

Preliminarv resti!ts regarding concentranons ol solt,te ni,tricnts did not indicate higlier nutrient conceniralions iii 

ifie %oil soltition Livilleir the ntilchcd Ireatnients coniparcd lo thosc in burned olies during ihe cI'oppuiQ pliase. 

Exaniple loi N and 1<. are shown in Figu,'e 1 and FiEo,'e 2. respectivel' . l'lie burned trcatnient. at leasi initiallv. 

secmed lo release mo,'e NO I  lo lhe soil solt,lion tha,i did lhe niulched une. 

Tlius. ii seenis lhat deconposition ofthc ,iiulched above-g,'ot,,id bio,iiass does not iead to hin!her below-e,'ot,,id 

nurjent leveIs. Elie,'elbre, lire-l'rcc land preparalion can uilprove the nutrient balancc ol shitting ct,liiatio,i 

avoiding iiiiineirit losscs liirouli volatilisat,on ' ithout uicrcasing losses llirough Ieaclitn2, 

r;r 
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Figure 1: N trate concentration in the sai 1 solution in 90 ciii depth during tlie cropping phase related to di lftrent 

land preparation techniques (total cropping cycle in this case 8.5 years). 
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Figure 2: 1K concentrai ion iii the soi 1 solution in 90 cm depth during the cropping phase related to dilïerent land 

preparaton techniques (total cropping cycle iii tliis case 8.5 years). 
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