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*hs xodo ot sale . inhihiuon ou the m.sitiu .af_sclevar
atraw wided ‘t¢-a'slay 50il was stedied at 29 & 1°C. The waltis
sdded ware el &t & Tata of 25 me, /100 g, #eil . The svelved
CO ws huuiﬁ-d periodically for 28 days.

li’ﬁhulh-mnhn “ut:l-n wes feupd wvalid with respect to
cloveyr giravw organic sardon but cavalid wish respect 4o 1;11 *
clover strav organic carben a3 substrates. The coamtrsl, Nall and
Gall, treatmenis showed ihe mame Yaaz but had d4ifferent valuns
(3562 %S oad 947, respectively) (adicasimg cespatitive TaBibit-
ion, The dessociation comstant (K ) des %o salts was 12 4 15.8

)
n.m0le/100 g. soil for Hall and cic1 2 tresisents respectively.

INTRODUCTION

Flm reglduans nﬂdod tu soils uﬂu‘xo decampogiticn by micro=
urpnm. "This process 15 associated with tha svolution of coz
which ia used to messwres the rats mm-m of organic mekter“da~
Muiﬂu.

llﬁhmuul -:pnu:l.nl a! the decamposability & organis
netter sdded to seila zhder huwid and semi-hwmid climatic condite
ioas had bees dedwced (Breadbent and Nerman, 19%6; Breadbsnt and
Bartholomew, 1948; Lees and Portscus, 1950; Jeukiasen, 1963 and
 Rwhsdll, 1964). However, ao.attenpi has beta dovoted $o that of
“arld au! int-uid savirommanis u)uuu; miteaffegted seils .

: u a -continumdion of a previous uork {Bl=-8bakwsar, 1976 aad.
El-Shakwees st al., '1977); this work aimed %0 olarify mathsmati-
zally, b meda of. suis- iahibition nn the dacampspition of clowr
siraw sdded to & vlay sell.

m:mu-m.m

A surfacs aliwvial soil sanple (0=30 om) was leachdd with
di.pti.lhd ‘ater wbtiil freed from salis, alr=iried, pmssed threngh
2 ma<Bieve -undi Sbareughly nized, The meil was chemieally(Blask
gj‘n.. 1965) and was femad io condain. 5272 ppa ezgaaic carkes ,
&1 ppm t#tal nitregen and 8.3% tetal carvemstes. The pE . the
satarmied seil axiract was 7.6 and EC was 0.8 mmbes/om at 29°C,
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‘HeAure_ clovey wore air-dried. shd. pros 3¢ puss through
a 60-maik sisve. Wmfﬂmm_ i ‘%.5: wre latar-

B

i
d 3 Lol
iy

Salt so2wbisss of NaCl wid ERC1, vere wppliek st a rate o 25
2.0./100 g, seil. .
od gimms of the soil ware thercughly mizad. with ),
& of clover stews ia 200 al senisil Flane '
Lflanx, seiniien cewtaline 25 m.e. of either Nall or lez :
The amount af salt solutien ndded wvas 52.5 nl whioh wmnsquivaleat
3o 60K oL the. soll water holding capacisy. The mait solstion was
4 dfupwise and the flasks were incubeded for 28 days at a com-
smpaTuiure rosm (29 s 1°C), Carbom dioxide svolved was mes-
sured af ¥ &xys iztervals. Kach trsavment was copdacted in & repli~
catex, .- -

The closed technique with intersittent seratios and the abzor-
piicn of thé evolvad CO, by NulH solution (Black ot al., 1965 mad
El-Shakweer, 1976) was idoph&‘z‘or the dedersinntion of coe svolu~
t+ion, ;

 Statistical amalywis of the data was carrisd cut accordinmg o
Stesl and 1'91‘?&«‘(1_95&;;,. . ‘ .

BESULTS AND DLSCUSSION

. The wsan cunulative valuss of CO_-(' evolved afior 28-days are
presented fn Table 1. It iw Glear ida€ for eash salt treatmant, an
lnitial rapld incressw of GO, evolution followed by a ‘Tadgation in
Fhe raté of CO, ‘evoluthom oclurred; by fnoremming the wtraw sdded
to the soil. -Ae B-10% clover application, e more CO. wvas avolyed
However, the smouni of CO, eyolved was 85.2% and 79%,for CaCl. res-
pectively , of shat of ¥h6‘centrol, Gessraily, tbe inbibition $£f-
scts of NaCl and c;_cla or deedmpouiiion af clowr strew were sigpi-

ficant. =

Relationsbips betwesr ergamic carbon contents of the clover.
atraw or that ‘of "the ‘clovap stras + aoil mizture.as o substrate and
the CC, evolved are shown in Figurss 1 azd 2, respectiwly. Applying
the HiSh_uli:-!nuu squation, the maximes velecities of CO. evolu=-
tion (Veax) were 161:9, 245.0 and 126.3 ng: CO_-C/100 g, sofl / 28
days- for' the deamtrel, NaCl amd CaCl, trestmemts :Tonpeatively (Figures
1 20d 2). The corrasponding valuss 6f Kn {8eZined s the SORCSRLTRe
Yion required for }k Vmax; Morris, 1978) wers 300, 470 and mgﬁm
1) and 837, 957 and 104Q (Figure 2).. Differences in K values for
the same irsatment were apparently due to the nature 3t tbe subst=

rate, : a

“Te Yest the epplicability of M#*ﬂ&&&q“ﬁiq& ',. thn
Lirweaver-Burk I'inb_nr mmm.uan; e v e :
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stated by Segel (196B) and Morris (1978) was adopted. Plotting
values related to clover straw organic carbon or elovar abraw +
s0il mixture organic carbon as substrates (C) vsrsus (0. -C evol=-
ution as product (v), are presented in Figures 3 and 4, respacti-
vely, The validity of application of the linweavar - Bupk 1igear
transforpation consicaring clover straw carbos as a substrate was
obtained in Figura 3.

To prave such validity, the regression lines were found to be:

For contypel :
for NaCl 3

5.66 + 0,1900 i—
5.99 + 0.3265

5.68 + 0.9356 %‘-

"

< i
]

For CuCl2 3

Statistical analysis showed that thers wars non-gignificant
difference betwesnh the three intercapt valuss, This indicates
identical V valus for NaCm, CaCl, and the control. The differ=
onces betweel the slope values of tﬁa regression lines, howevar,
are found to be significant. The differant slope values reflex
different Kﬁ valups, On thig basly, the caloulated Ku valuas of
the comtrol, ¥aCl and CaCl, treaiments were 336, 45T and 943 mg./
100 g. seil/25 days, respagtivaly + Such higher Km wvalue thap that
of the conirol indicates ar inhibition effact.

It could be concluded, from the obtained results thst the da-
composability of clover straw organic carben obeyed the Michaelis-
Mentan eyuation and that NaCl and CaCl. salts inhibited tha decom-
positicn process, However, the native 8rganic carbon of ths soil
confused the application of this equation, Tha decompeosability of
plant materials seemed to differ frow that of the native seil org=
anie uatter (Allisoa , 1573), thus, their kinetic considerations
are different.

According to Morris (1978) comsiderations and the results
obtained for NaCl and CaCl, treatments (Fig. 3), the bwo salts
bebavad as competitive inh?bitérs. The competitive inhibitor com=-
bines with the enzywes catalyzing the dmcomposition process at its
substrate-binding sités and decremses ths overall velocity of the
dacomposikion process of clover straw. The magnitude of inhibition
would dapend on the oature and concentratioz of the inhibitor in
the subgstrate (Morris, 1578),

A modified Mlchsalis-Menten equatior in the precence of a
compstitive inhibitors had beea proposed by Segsl (1965)and Morris
(I978) as follows:
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Figure 2: Vlotting of V versus T.
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(s)

1
Vi l(n (11-1-1—)-0- (8)

Where K. is the dessdciation constant of the snzyme-inhibitor
complex*end I is the inhibitor conceuntration. Inversion of this
equation, then dividing by (vmax) s the following is obtainmsd:

L 1, K Q« —éz—- )
v v  ——
max vnax(S)

A comparison betwsen the above equation and that of liaweaver-
Burk linear transformetion shows that the compatitive inhibitor
alters the valus of the demopstrator constant (Ka), so that , it
has tha new value Km ( 1 + ) which is referred as "the applied
Michaelis — Menten constant »(Ky sop )". Thus, on the basis of the
K wvalues calculgted from ithe regression lines, the value obtained
vwith the comtrol is actually a Km value while that of NaCl and CaCl
treatments resembled Ky, ,pp, values. Therefors, the dessociation
constant (X.,) of the enzyme-salt complex were found to be 41.2 m.
mola/100 g.'soil for NaCl traatment mnd 15.8 m.mole/100 g. soil for
CaCl, treatment. The relatively lower dessociation coustant of the
enzyfies - CaCl, complex proves that lower velocity of the decompos~
ition process gf ¢lover straw is expected with CaCl, than with NaCl.
This indicates that calcium lons have highsr potantgal to form comw=
plexes with such enzymes and substrate molecules.
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