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EFFECT OF SALTS Ok DECOMFOSI TN OF FLANT KEAIIHIES.
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B o msdy il Clorm spve wild 1 sl eailly decompomtble plnt maserial, follomd by oots Balls, tellan
wiulion ared ‘whaat sirww beleg (e bt decomipomdie, Using dbe oy el 1nd chovnt iz (19, 00y ewslutlos,
inireased ia the petmmee of Kug OO0y and Cat0y and wis depeamed by Nall, Naq 304, Cally, MpCy, My,
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progresrtesty Wil [homee] cotaiairaticns of s The rede of 00y svoletion decraiied wilh Sorased piditiop
of ol e The ctasgon s scdl oopnss omrbeg spnesd with Oy sl tios under ol Eroatmeniy

INTRODLUCTION

Whan plant or animal residues fall upon ar ke incorporated into the soll, they are sabiected 1o
escrobial decomposition. The decompoasbiliny of {hess onganic materials, in the sodl, is effected by
many Eeztora [1—F) Fevivl worken agree that the satisity off sod] dectesses the numbers of miore-
organiama end e same of theis activities [4-9]. The effect of salis on decamposition of
drganic matier i soll has nod been afficesily inwestignted [E] The present work deals wiih i
decampcnidiion of plani residoes (n s liaffested sodl,

MATERIAL AND METHODS
Bt

Samplek of four different Egyptian solls wese collected ol 4 depth of 010 30 cm. Thess soils
wire hhdy, Sy lokm, calcuntous mady lem end clay,

Each soll waa |esched unti] frasd Crom axcees salty, mar-iried, sheved thegigh & 2mes ideve, wnd
i fine maberial was mixed thorowghly sad slontd in polythens hags. Some properties of thess
milfﬂ-rhﬁhimmd-ﬂrmhnd soccrding bo Black &5d co-wnsrbens [10], and are recorded i
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TABLE L. SOME CHARACTERISTICS OF THE USED S0IL SAMPLES
CAFTER LEACHING SDLUBLE SALTS)
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Plasi resbduss

Codten stalla, corn stalks, whest ftraw and clover ifraw wens wied. Sampled of sach plane
FaaceTeal W air-dsied and groand o pass thicogh & Gl-meesh seve. Chamidal snabyes of thoss
sulbatences shorwed (et they coniain from 38 —3%% omganic carbon. The nitrogen comtends of moiion
und corn stalles pnd seest sitww wene aboal 04 —0L5% and chat of clovtr sbhow was 2.T%.

Ll tn

The readily soluble bz, Mall, Cell,, MpCl,, Na S0, MaSly, and MO0, were wied in
poncestrations ranging betwess O gad 75 meg/L00 g soll. The relatively traolu®le salis, CaS0,,
MgCD; and CailiD,_ were used kn concesbrations ikt varied feoen O g0 SO0 speg 100 g soil

Masinging rite of decomposition of plant residoes

The desomposition of plant residucs bdded 1o solls wit messured by determiniag 0y
evohstton ot interrals for 28 deys.

The choped technbgues with intermistent saration aad the sheorpilos OF ewolves OOy in sisdend
FealH sctution was used [10,11]. Tee experimenis wees oondscted in & oonal et TeEpefEbane
rdlﬂmﬁi'ﬂ'tl'mui:tlmlpucﬁuuarﬂrlml with send without plant rsafessal and salcs.
Mo@sjure combral was adjusted to SFE W H.C. Every trestment was carried gt in cripiicste.

RESULTS AND DHSCUSSION

Tekble Il s:ows the avengpe cacbon rvodved s OOy from the sodls ssnessded with 1% plans
reabdiues in the atenes of atkie. The extent of decomposition of sach plend srptenisd differsd fram
ot 304 [0 another. Clay snd calareous soils mrvohved BEgher prmoents of OO0, thaen either The Sy
hors of e sandy soll. Clovet sireer wis the most reedifty decompossble plani reuldus need, with
= plmoat COnSERST rase dusisg the T8 days inculs
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TABLE ll. AVERAGE CUMULATIVE CARBON EVOLYED AS (00,
FROM 50015 AMENDED WITH 1% FLANT RESIDUES IN mg/F00 g
Saie
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FIC.L  Effeet of reacily pobebie salts (33 mueg 100 5 acil) om thy cumslting OO irwolvnd Pravm dhr clay pod
Prailed with 2% clpvie Jirmw

ciorver stmw, then cotton sislks mnd the Jesst wat wheat ftriw. The latter three plant material,
Wywm:lw,mﬁmuﬂumwrhuma-ﬂmm The differenons in
CRpaiEon and the 0N nﬂnarhﬂmtrudmnﬂﬂhwmﬁm{wludmmh
tﬂtﬁﬂwhudlndnl-t-ﬁfdrmnpnﬂﬂmlhﬂ. hwmﬁnrmmm:w
significant interwction effect between the wedl gnd the added plant residue. It b comchuded that the
Eype of woll as wedl aa the kind of plast residus inferdependenily affected the rate snd axtent of
the S¢camposition proaes.

The clover itruw end the clay soll were :htrunlﬂHUd}'huﬂ'mul'H"twﬂuﬁmﬂnpﬂtﬁnﬁ
ol added organt: material The cumislative carben ¢volved 1 OOy i illustrated b Fig.T for MeCL
Hag 801, NayC0y, Cally, MpCl; and MgS0,, and in Fig.3 Far CaB0,, MgCO, and Cel0y, The
mmﬂﬂhdﬂﬂrumﬂﬂwmﬂﬂﬁhﬂmmm1h
tipe af the edded mli: Hhmjmdﬁm.fhmﬂmmﬁmntﬂnmmww
e caher salts wowed it down. The dow-down i the decompedition rits was grestest with Cadl,
and CaS0,, The sabts that sncoursged 00y evolubion Feom the soll clover strww mdxbans did not
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TABLE I, EFFECT OF VARIOUS SALT CONCENTRATIONS ON CUMULATIVE
CARBOM EVOLVED AS COy FROM THE CLAY SDIL AMENDED WITH 1% CLOVER
STRAW AFTER 28 DAYS OF INCUBATION 1N mg/| 00 g SOIL

Salt Sl
conten it
{:zmae /11000 ) il K50

Ll ] 1.1 7l
593 iel.3
351 Wi
1.0 ‘ 4.7 T
5000 LI T2
TH0 7.7 60,5

- l.tlfl-,;,.,.ﬂ:p L1 =18
I.-'iﬂ'm= condgndrilion =10
L3y, g - nalt M comcantratlon = 1.5,
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TABLE IV, EFFECT OF VAEIMIS SALT CONCENTRATIONS ON
CUMULATIVE CARBDN EVOLVED AS OD; FROM THE CLAY
SO01L AMENDED WITH 1% CLOVER STRAW AFTER 28 DAYS OF
INCUBATION 1IN mg/100 g SOIL .

Sall fan®
pnoenl e
im0 g3 Cwl0y

. L3Dhp ngy : ndlt = 1.0
gy} EOBCETATSLan = 1.4
l!:l:rwhr: k¥ concenlraiion = 2 4

TABLE V. DRGANIC CARBON CONTEMNT OF THE TREATED
CLAY SOIL TN mg/100 g SOIL

Inapashat bon Solh
[duya) anly

Lextall

% i 38 &)
D0 geabred
A in 38 &)

change the rate of the decomposition process, but those thal discoumged it depressed that rate with
tmse wntdl the end of the 28 days' incubation peniod. In addition, a dimingshing rate in the
deoomposithon of clover etraw with teme occurred aa the salt concentration incressed. The
magnitede of dimsinution wat remarkasly greater with the readily soluble aalts than with the
relatively insalubdo sakis. The date presanted in Tabdes 1T and IV indicate that the evodved OOy
differad signiflcantly sccording to the salt added and its concéntmtion.

In genarel, thess findings sre I agreement with the obsermtiom of exrlier workemns [6,8.9,12].

It searna that cach sy had is own pattern of effect on the decompoelition procom as it
concentimlion inchemed, CoCly end Wi 00y showing (ke most widely differing paiterr of alfect
{Tabkls [}, The differonces obstrvod balwoen the teted it could be attributed 1o their offects
an the chamical, physical and biclogical properibes of the treated sadl.
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The organic carbon content of the tail decreased gradually with time within the 28 dlays’
incubation period. The loss In $0fl orgunic carbon comrelated well with carbon dloxide svilslion
vndes ol treatments {Tabds V and Fig.4),

Larbon dioxide ovobred from the day sodl amended with incresaing amounts of chaver 1w
up o 10% in the absence and presence of NaCl, Catl, and Ny 00, (25 meq/100 s solt) is ilhetratsd
in Fig.5. The resubls indicate an initial rapid inorease |s L0y evolution followed by & dlmsinkiing
increase with ih# increae in the smount of sdded cloves stmw. AR B—10% clover siruw, B0 moen
OO, was svolved from the sali-treated or untreated suil, The general patiern of variation in the
rite of decompostion resombled very muck thas which describes the changs [n the welodty of
enzymabic reactions with fespect o sobstrate concentration. €0, is ane of the end preducts of
arganic mattes decomposition in the soil, and the decompodition proces is worked our thacugh
enzyratically controlled ractions. Therefore salts may or may nof fierfore with ane o mors of
ibe enzymes engaged in the process of seganic matier decomposition and £, svolution.
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DISCUSSTION

K.A MALIK: Did you estimate exchengoable sodium after sddition of salts.

AS ABDEL-GHAFFAR: Mo, | dd net.

DR, SAUERBECK: Did | understand correctly from ¥our shdet thal you oaly presenied
Eross rates of O, production bat did ast subtract the OO, evolved from 1he untresied control
soll in order to separate the OO, that wat produced by the minsraliration of the sdded muterial!

AS, ABDEL-GHAFFAR: Wa did not subtrect the Cy prodisced by the controd fram fhat
produced by the treated s,

DR SAUERBECK: Did youextend vour incabation aver mare than T8 days, since up Lo
ks tmne the decompoadion curves were st is the tieop initial regent O axtended incubition
it may be expectod that the oerves will level off and gradusily approsch esch other.

A5 ABDEL-GHAFFAR: We did not exiend the incubation pedod to more thas 28 daya.
DR, SAUERBECK: With reference 10 the equal rates of 00, reless irmeEpeciive of the
amnesinis of ongande mataral applied, do you not think that with your intermitisnt seration of the
incubation Masks, the oxygen may Btcome o limiting factor in the sarmpies with birge additlons of

pilant matsrial?
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A8, ABDEL-GHAFFAR: 1do not think that oxygen was the limiting factor, because if it
was the oxygen, then we should have no differences belween treatments, at lesst in the case of the
large additions of plant material.

Z. FILIP: It can be assumed that the exchange reactions between soil mineral colloids
(clays) and soil solution influenced the actual cation concentration in the soil solution, and there-
fore also the mineralization activity of micro-organisms. It would consequently be of interest
to know the mineralogical composition of the clay fraction or at least the cation exchange capacity
of the solls tested. Did you examine these values?

A.5. ABDEL-GHAFFAR: We did not determine the mineral composition of the clay fraction
nor the cation exchange capacity. The salts used in this investigation are the salts responsible for
salinity and alkalinity of soils, and if any exchange reactions take place following the addition of
salts it is something that happens naturally,

W. FLAIG ( Selenrific Secretary): Did you find dlffﬂmnt constituents in the humic fracticns
secording to the different salts added?

A.S. ABDEL-GHAFFAR: We found differences in humic fractions following the addition of
the salts but, due to the short period of incubation {28 days), the differences were small.

J.M.5. SSERUNJOIL: Do you know if persistent organic compounds like pesticides (e.g.
DDT or dieldrin) would have similar effects as the degradation of plant residues?

AS. ABDEL-GHAFFAR: The effect would depend upon the kind and the concentration of
the pesticide. Usually, normal doses may not have any effsct. In general, we notice an initial drop
in activities of soil micro-organisms followed by stimulation,




