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EFFECT OF ORGANI MATTER AND SALTS ON THE ACTIVITY OF SOME 3001 BRETMES
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[NTHODLCTION

Feea by, much miseaisnn hai beem devobad 19 368 ensymodogy, and & wealth of data have
been scoamulated [| 4], Dtwiouby, encymes in ihe sil are [eeolved i the decompesition of
Giganis malle end many ¢thar chemical trandfarmaticed i the sodl. 13 is well krown that
prnénsdly the addution of argamic matter to soll improves ris phytical, chesdesl and bologiad
propantes, i5d il the bitivitie of 4ol onzy e am waslly conpected with soil organie mettar (4]

Im ancther paper in this Symgsoidam [5] it wm dercmireted that salts affected the mate wnd
exient of 1he decoanpeskition of plant residun added. The dscomposithon process was favoored by
KKy nnd depromad by olher salts tasted.

mjml'-ﬂtH-Mﬂmpl[nﬁﬁﬁﬂtﬂrdDfﬂhm,,ﬂﬂlnﬂm}mtlIHM
tees of some s0d eneymes. Assylase, dnvertase, callules, dehydrogonses, catalass axd protease
are some of the importand encymes in sod responsible for the rale and coune of deoompeaition
of crpiede satariah. Shehats [6] Abd-sl-Mubek | 7] and Shady [8] found that sslinity redeeed the
we ity of soll enryess

HATERIALS AND METHODS

A fop aod {0 — 30 ¢m) mmpls was obtained from a fertile fefd. The soll wos day, and
comtaimed O %3% organde carbon and OUOEE ioad nicrogen, Tie pH was 7.8 (in | : § H;O suspension).
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The soll smmpbe wa air-dried and pasind Tuough & 2-mm sieve bofore uing. Powdersd clover
stmaw was added fo the soll ad the L% rate. The onpanic carbtn and 104al M comients of tha plant
reakioe wire 3E% and 1. respeciively. The saile, Nalll Cally and NagDDy, wire wied in concenr
tratioes eqeal 1o 25 meqi | 00 g w2,

Experimants wer condoctid st 19 £ 1"0, uwibsh Vg portiand of the soll with i withew
cilber clovir stok o e ot bath, and the Mokl cantent ijostel to B% WHC. Carbon dicaids
wvolbvid dnd Chie sctivities of 3k sofl eagymes were detesmined perlndacally foe 28 days.

Thee eeolved OO, wis absosbed by Ne0H solution and the ey 00, formed was precipltated
By, Euwces NaCH war tltrated with BO (%] Rembts were reported a8 mg 00 = Cf 10dg
saoil.

The methods ased for determaning enrylase ansd inveriise sciovitics wepe thase o Fod [ 10],
und oriiulese was determined By the mothod deseribed by Fancholy and Rice [LE) The redusing
rughs wat determined by Melson's mathod and the peaulis were peeorded o pmol gluscss produced (g
sall pez 24 B The firmeisie swthod cutlined by e Exawi gnd co-snmiem [12] win oued fon
deiermaning catalise sethdty, which wa expressed 53 =onod of M0 decomposedig sl por 11 min
Dehydropeaase scthvity wis debermined s described by Fencholy ssd Rice [11 ] and the results
ware recondsd aa ug formeecng wod per 24 b, Probese sctivity wis delermired ming gelatin o
the mabatrate axd the smoznt of hyrotyned gelatin wies meanored spectrophiotomsetrically, usng
the capric phonphite reagent 113 The rewmlts were expressed a1 peecendage of gelatim by dnolyaed

All peporind dets represent the svirage of three reptlcate

RESULTS AND DISCLUSS1I0N

The sddétion of ohover sirew crused siniong nd remarcatde increases in the sctivition of the
slx sodl ency rees fesied regerdiess of the salt added, o whown (= Tatbes [=¥]. Siwilar reculis hove
been reported by other wonioens [1, 2,88, 11, 14, 15]. The cnly exception wes e vory low

protesss ectivity in the CaCly-trealed sodl (Table 11). Pancholy and Rice |11] stated chat the
type of ogans: matter added fo the wdl delermined the activity of the sofl crzyres, but they
did nol find any comeletion balwesn @il anzymatic activity end emoont of cnpinic matbet.

Ceimially, e astivilid of debydropinads (Table 1) a5d catafuse (Takds 1) weis higheit in
o aalls nsabaied for 4 days, end then decpeiaed graduatly, Onher esmyinen | protease, ceilulnse,
imvprrass aned sy ese ), particalerty cellulase, ghowed & pradual Incrvess theopphout s experis
menind perlod (284d). This trend wee fourd in oeady all treatments

The sdditian of NeCl, CaCl; end Mag(0,, (15 meq, 100 g sail) to the sl treatsd with 1%
clover wirww coused AlfTepent cdharge in the ectfvities of the mx soll enrymes under imvestigation.
Thi extent amd magndtads of the it =ffect on ol enryme sctbaty vared with cabation tiese,
type of wall und entyme. Similsr findings keve been reported by Epypisn workems (d—8].

Dby drogenass scttvity vahsss e shoeen i Tabde | They weere highest in the presence of
Mg OOy and lowest with Cally. Upaon Incubation of the sol-s1mnw mintuee for & diy, the
smoiants of formazen formed, n o/l soll per 24 b, were 2427, 240.7, 058 and TE.T for e
mabt-fires sodl and soils Ereated with Na(3, Co(l; and Nay OOy respectively. Those dets indicats
that Call; |ehibited and Nel0y stiulated debydrogense sotivity, Sodium chioefde sbightly
depressd the formation of formaman

Cataluss acthvity showed u trend dbmifler 1o debydrogenase sctinty (Table [Tk The smount
af Hy0y decompousd by the soll-stree mixtum that had been incobated for 4 days wes 1.7 mmoly
soil per 15 min The corraponding values in the presence of Mall, CaCl; end Mo 00, were L5,
1.3 and U8 regpectively. The catslese sctivity was depresed more by Cell; than by Na(l d
16wt mcreasad By Mag OOy It by of interst to nots that catalsse sctivity of the untmeated sod
{no st ar clover strw) did mot change during the experimantal period.
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TABLE L EFFECT OF SALTS ON DEHYDROGENASE ACTIVITY
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TABLE [l EFFECT OF SALTS ON CATALASE ACTHVITY
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TABLE lll. EFFECT OF SALTS ON PROTEASE ACTIVITY
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Tabde T sheown the sctivity of jpotease, expresied o parcentage palatin hydrolysed under
expefimental comditions.  After 28 diyt” tncubation, MO0, (neressed gresily the protease
activity whitfeas Call, severaly depresasd 1. Tho CoCly-treated sod hed 2% e bt prodeids
icbtivity thih che sabt-ree sall. With Nay OOy, protesysls was about twice o3 bigh o3 i the soatrel
soll end abont T3 times s bigh s in the CeCly-treated soil. Proteass activity of the Call, trsated
Iﬂ-“ﬂ“ﬂhmﬂftﬁ'ﬂ!mﬁmhﬂmdm Ths akdity
ol the oll 1o hydrobyse gelatin was aightly depressed by Natl,
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TABLE IV. EFFECT OF SALTS ON CELLULASE ACTIVITY
Fieres are ia pmad ghicase/] 00 g aotl per 24 b
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TABLE Y. EFFECT OF SALTS ON INVERTASE ACTIVITY
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TABLE VL EFFECT OF SALTS ON AMYLASE ACTIVITY
Figures v in ol glwoose§ moil per 24 7

vy ™ ; Sapl created wrefh ¢bieoer dipew and

e

Fear 0 Mald 00 il

19 w1 73 7.8
=1 =7 b} L&A
a1 1411 15E LT
Ar |4 LE® T8
4.5 121 (A 14,0

Mﬂnswmpﬂhmwmmﬁuufdwmmmmm
im the presence of MeCl and Call; (Tabls 1V} Gemarally the sctivity in Oy clover-stre-treated
o was 2040 times higher thes in the untreated sail, The sctivity of celbalase wid alightly
wifected by Ny 0Oy, n sl treatments, the sctivity was highest in the s incebated for 28 dayr

Irrvertade activity peoverally sEowed wends siemdar to cellaliss (Table ¥} lovertase wis
stimulsted by el and Cally bt definiely depressed by Na; OO0, comepared with the control
(8ol treated with cloves deraw). Abs, manimum isveriess sCTvity was attained after iscubation
of tha sail far 18 daye
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TABLE ¥I1. O0ORRELATION COEFFICIENT {5 BETWEEN ENZEYME
ACTIVITIES AND OO0 EVOLYED FROM S0IL TREATED WITH
CLOVER STRAW

HaEymas sotiiry =i [eabm
Eakprst

MHalL Cally LT Pl

fiar R
Citalum 13 [ I
Froivadie T4 4 3
Céiluine L. Joa 2
T2ver s 5.5 £.1
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b Eraymes prUviGHs B SnpreEed & S Pevives (ablee. Eal e in 8 Lkl
riprrarTy Che weerpe sclivify | L legubaton pericads X 1 meplicates] of Uie pamy

[c i3 of inseread fo node that Kigh Inverisas shd cHllcli sctivfiied are atiocisted with [ow
defrydiopinast 458 culalass asbivitie and vico verke Also, Skigin {1 ] reported @ similar atatci-
atien babween orveias and cubalase.

The valucs for amnyled &1ivily & posschled bn Table V1. Additicn of clower straw mcressed
the arsylave activity fhee times o7 mere. The salts (Na0l, CeCly and Nay 00, ), especially Caill;,
Lowered the sctivity of nserylase but the activity wes consistently muoch higher than in ithe ondocaned
sl

Tive correlation consfTigents berwsan 00 evolved i e cie of ol overstraw-amended il
and the cormespanding ssibdty valoes fof cach enryemt are shewn in Table VIL 1t is evident that
déhjdrogenasd, catalis, proceie and deylase bid patltivg shomil cellalide and invertase had
rgalive carmelation cocflicena.

Thioes data imdicate thal Cally depressed the sctivity af the enrymes that were postivedy
carrelaied with C05-C cvolufion, and cnharced the enzyveses Bl wers negatively cormefated
with §i. KayDily behaved quite contrary 1o CaCly, af beast with respect to dehydrogenase,
catilide, priteass and invedlase. Nall incheksed the scthrity of cellalsse and invertase bat it was
mal aa elfective ax Calls.
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DISCUSSION

W. ROCHUS: The setivity of the different enzymes depends on the pH. If you add Na, 00,
you are perhaps working mearer the pH optimum. Could this be & rezson for vour resalts?

A.5. ABDEL-GHAFFAR: In all treatments, every enzyme was tested with & buffer solution
of recommended pH., In the paper on the effect of salts on the decomposition of plant residues [5),
it wai seen that May 00y and CaC0, promoied the decomposition process whereas MgC0, depresssd
it

R.A. SOBULO: Do you think the activity of the enzymes is dus to the anion or the cation

of the salts added to the system?
A.5. ABDEL-GHAFFAR: 1 cannot say that it is the cation or the anlon; probably it & both,
KA. MALIK: Did you estimate cellulase sotivity at higher concentrations of sitg, especially
MaQl? We found increased activity of cellulase a1 lower concentrations of NaCl, _
A.5. ABDEL-GHAFFAR: Mo, 1 did not test the activity of cellulase in the presence of salt
concentrations higher than 25 meq/100 g soil.




