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Determining The Effects of Dependent Data in ANOVA and
Correcting Procedures For F Tests For A k-Way Nested

Classifications

SAMID GABBARA
Department of Mathematics, College of Science, Al-Mustansiriya
University
Baghdad,IRAQ

ABSTRACT
This paper provides a general form for determining the effects of

dependence of observations in analysis of variance and a technique for
correcting the standard F test for a k-way nested classifications with a

certain correlation structure.

KEY WORDS: Correlation matrix: idempotent matrix; Kronecker

product: k-way' nested classifications.

INTRODUCTION
In the usual analysis of variance (ANOVA), the assumption is

almost always made that the error terms are independent and have identical

normal distributions. When this assumption is satisfied. the F test is a verl'

powerful test to use.

If the assumption that data are independent is not satisfied, then there

may be a considerable loss of robustness, as n'ell as a series decrease in

power. For this reason. the analysis of data from experimental design is

often hanrpared b1' lack of technique to colrect the usual F test for the

effect of correlations. If the error terms in an experimental design have the

multivariate normal distributions, u'ith a certain correlation structure, then

the transtbrmation can be made on the observations to get independent

normal obsevations. The assumption of independence, however is rarely

verified. Gastu'irth and Rubin (i971). Smith and Lewis (1980), Pavur and

Davenport (1985). Al-Rabeaa (1995). Gabbara and Al-Rabeaa (1996) and

(1997) and Gabbara (1997) and (2001) shorved that certain correlation

pattern can quickl,v invalidate the results of ANOVA. How small

correlations can be induced on the random component of a factorial

experiment is show'n in Pavur and Davenport (1985) for adjusting an

ANOVA by correctin-s F statistic tbr 2-wa1' crossed classifications. in

Pavur (1938) tbr studf ing the effect of several multiple comparisons

6H
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procedures (MCPs) for 1-way classification, in Gabbara and Al-Rabeaa
(1996) for studying the effect on several MCps for 2-w.ay nested
classifications, in Gabbara and Al-Rabeaa (l 997) for adjusting an ANovA
by correcting F statistic for 2-way nested classification and in Gabbara
(1997) for adjusting a:. ANoJd by conecting F statisric for l- way
classification and in Gabbara (2001)-for studyirig the effects on severar
MCPs for a k- way nested classifications.
The aim of this paper is to show that the model for a k-u.ay nested
classifications ANovA design r,r,ith a certain patterned conelation
matrix,where k=7,2,... can be rewritten as a k-wallnested classifications
+NovA design in which the error terms are independent and the
desi-en matrix remains unchanged . with the model ,e*,ritien in this form,
we can pro'ide a general form w,hich can be easill,used for determining
the effects of dependence of obse^'ations in ANovA and a technique foi
correcting the standard F test .

SETTINIG UP THE MODEL

For this study, we c.onsider a completell' nested balanced experiment
which is contemplated with k factors , the jth factor to assume nj levels
h1:'..,k). Let Yi1i2 .. ..*+r be the observation of the ip-1th treatment on the
ir."' lel'el of the kth factor from .. from irth level of the lst factor, where
ik'h= 1 ,. . .,ok= I and let

Let all the measurments have the same variance and er.err
measurrnents has certain covariance w'hich is defined as follou,s:
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covlYhit t_1'Yilt iL.)=

02 irii,i, = i!,...,iki'k,iu,,i'u*,

o'P, i,il,,i,i",...,ik = i'u,iu*, * i*,,

o'P, irii,i, = i!,...,ir * il

o'Pu i,il,i, * i',
o'P**, i, * il

=[o'P,-, 
ii =il'.;e{l'"''k-l-2}' ..(2\

I ik_r-] * i'u_,-r,l = 1....,k + 2

where Pp=I. Before proceeding further, let us introduce some notations.

Define
kl

a, =fIni,rk,r =l,dr =ir.trr.-r,dr..2 =1,cr =fIo,,.o =1..........(3)
j=l j=l

Now, let
Y=XP+e, (4)

Where Y is an dlxl vector of obsen'ations, X is an dlxp design matrix, p is

an pxl vector of parameters and e is an dsxl vector of random elTor

distributed normalll'with mean zero and convariance matrixl, where I>o
is a positive definite matrix and

I=cov(Y)=o2 R, olro,Rro, (5)

where R is a correlation matrix. Let

0=(yto', Y(')',...', y(k)' )', (6)

where y(0) is the overall mean and y(')=ty, .. /l')r,...,/l',t ^,) .isanc1xl

vector of n1 effects of the lth factor nested in the previous (l-l) factors and

y( l) is orthogonal to every column of the matrix Ifl I.,-, l:1,...,k where l. is

an mxl vector of 1's, I, is an mxm identitl'matrix and 8is the Kronecker

product operation of two matrices. Searle (1982), p.256.Now, the design
matrix X can be written as

X = In*., I Fr, 'Iu, 
8I., :...:Io,. @ I..- : I.* I Q)

Therefore. from (3).(4),(6) and (7).n'e have
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k+l
p=(,ri,r, i,.)=E(y)=Xp=IIo, g7(r-r; (g)

. where ' j=l

fri,i, r,. - r(o) + )",,,', r!i,! * ...+y!,\l - r@) +ir"' (9)
i=l iri....ik

the model defined by (l)-(9) is the k-way nesred classifications.
We note that when k=l(or k=2) the k= way'nested classification is the
1-way (or 2-way) nested classifications of Gabbara (lggz)and Gabbara
and AI-Rab eaa (1997 ). respectively.

TRANSFORMING THE MODEL
In this section, u'e transform the model defined in section 2 to a

model that is easier to handle. First, we introduce some more notations.
Let J,= 1, ll be the sxs matrix of li and let

M,=( I/s) J5. N5=15.M5 (10)
With

. Msls= ls. N515=0. 1iN5=0. (ll)
Nou'. from(2) and(3). the covariance matrix? can be wrinen as

L_1. -?

I = o'I [z (f )- A,_,rr,_, l]e J u,.,_, @ 1,,_,. (12)

where 
t=l

A,(P,)=(l-P,)1",-, *P,Jn,-,Ar(P,)=P,Jn,-,.1=2,....k+l,A*--(pu-r)=0 .(13)

where P1*2=0 Hence
k+l

I*'l(r,-, -P,Fu,.--, gI"u-,-, (11)
l=l

Nou'. using (3). (5), (10) and (14) along u'ith some algebraic manipulation.
R can be r,witten as

R=[i,D, (15)

Where

D1=N{0, 8Nn,_, 8I.,_,.Di =Dr.DrDr =0.1*l',Nn, =1.I._, =l (16)

r 
uno
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/tl=λ
l十1+dl(Pk_1.2~Pk― 卜3)'1=1,...,k+1'ス k.2=1~pl   (17)

represent the eigen values ofR repeated l and cl_1(ni-1),1=1,...,k+l times,

淵蟹喘殿『よ思fl青漁段T,置篭箇i翼器∬λ糧
restriction on the correlations given in the fono、 ving f0111lula

σ
2>0,_[1/dkl.3(nkl_2‐

1)]Ql<Pl<[1/dkl-3]Ql,1=1,… ・,k+1 (18)
、vhere

QI=1+Σ dk→ 3(nk→.2~1)乳 '        (19)
We note that fomula(18)can be reached to,by using(17).Now,
according  to (16), sinCe each of the matrices DII=1,… .,k■2 are

搬p∬翼Tt鳳』rttel轟 y富魁:t蹴:(畷II出
Ⅵhcre

B=Σ√Dl and Bヨ ==0/√ )、     2の
1=l                            :=l

Now,

3~l夕 =3~!Xβ +3~lθ =Itホ+e中      (21)

=Σ I/√).Θ /同 =Xβ
'

l=l

where X is the design matrix given in (7) and

B' = (r t $"\rt',f ' .lT\ru',...,(,,.'[;)r'-' }
Hence, model (2) can be written as

(23)

ｕｒｅ
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SPECIAL CASE
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:11:糧:Special Case

Where YO)in the o↓erdi mean and γ(l)=(γl(1).… .……γnl(1り i`S an nl× 1
vector ofei派〕cts Ofindividuals OrthOgonal to ln!.and(25)becornes

H。 :/il(l)=O  iv vs Hl:/il(1)=O for SOme il.… .(42)

詳電電讐.ド.9Piti.:|]ザT,1ぶ:,亜C brぬ e掟飩“
幼ぉ

Vヽ
″here

Y｀ (Mn、 Θ Nn)Y(nl‐ 1)

Fl=

And

Q=争件
"口
』嚇劇

Represent the corrections constant for the test (42)

THE EFFECT OF CORRELATION ON TESTNIG
FACTOR

To find the effect to small correltion on testing the factor in model (41).
The constant C1 is calculated for se'n'eral different values of correlations as
shou'n in table l. r,i'hen n1=5, n2=2.As the correlation constant decreases
the usual F1 statistic .uncorrected forthe correlation structure. rejectc Hs
more often than urnder independence. Table 2. Shows the true alpha level
for some different values of C1.

Y｀ (Nn、 Θ In)Y nl(n2‐ 1)

Tabl C=λel:じ =人 1/たっ
Pl P, C
.o50 .010 0.92
.005 .001 0.99

.001 一
Ｄ
（
υ
ハ
υ 1.01

.010 .050 1.09

Note:nl=5,n2=2
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able 2:Tnle A e :Or Different .Values o ni= ,n2=

True Alpha level

.010 Ｄ́つ

一

（
Ｕ .050

0.6 .039 .059 .074

0.9 .014 .033 .056

10 010 025 050

.006 .017 .044

1.5 0 0 .033

Al Mustonsiriya J. Sci. ライθム′_2,7Vθ.r秒 ,2θθ′

vel f< iffl f C when

Table2 shows that the true alpha level inflate (deflate) when the correction
constant <(or>)1, and this leads to have a smaller (bigger) rejection region
for the complete null hypothesis on testing factor. Hence the uncorrected
Fr test can be liberal for some tests and consevative for others in ANOVA
rn'hen the correlation structure is ignored.

CONCLUDING REMARKS
l.The usual F1 statistic for testing the effect due to lth factor canbe
corrected for correlation structure (2) bv forming the test statistic CrFr and

this test statistic possesses a true F distribution.
2. To find the effect of the conelation on testing the factors in model (4),
the correction constants C r.C:,. . .,Cp dre calculated for values of the factor
sizes and for several different values ofcorrelations.

3. when the conection constant C1)(or()1, then this leads to have a smaller
(or bigger) rejection region tbr the null hy'pothesis on testing ith factor for
1=l ,. . ..k. Hence the unconected F test can be liberal for some tests and

consen'ative for otheres in ANOVA u'here the correlation structure is

ignored.
4. There are sever consequences of ignoring the correlations and the
correlation matrix patterns can inflate (deflate) the type I error.

l
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ABSTRACT
Zinc sしllnde thin ilnls、 A hich prepareci b)chenlical spra)|っ 卜「01)Siヽ

、vitll thickness of 2000 2へ and substratc tenlperature o「 390C、、crc il・radiatecl

、、‐ith 600 eヽ r electl・ ons at diittrcnt tilllc ofil・ 1・adiation(3.6_9 and lユ 11lin)

Expel'illlental rcstllts sho、 、.that、、hen the tinlc ofil・ 1・adiation incrcascs:

―Thc ibl・ bidden cnerg)・  gab of il・ 1・adiated ZnS i111ls  and thc

tl・〔insnllttancc decreascs
―Thc 、alヒles of thc optical constant( absorption and e、 tillction

coefnciellt incl・ cases

― The peaks of the optical constant cur、 cs{ rcllectancc and

reiracti、 c inde、 )shill to、、ards the lo、 、photo cnct・ 3)rじ Si01ls.

I\TRODUCTION
The semiconductor compounds of t1'pe AIIBVI&re crf sreat ittterest

tbr: ntanl practical purposes. especiallv tbr solar sells. optical detect,rr atttl

dosirrreters of ionized radiation l1). Z n S is an important selliconductt)r' illtcl

has been a subject of actii'e research o\er the past three clecades tiurirrg

う

一

Ｋ
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ElJect OJ Electrott lrruutliutiort Ort Opticul l,ntpcrtics OJ /- tt.\ l'ltitt l,ilrrt.t
ill.l l. .lutint et.ut.

which it has had sereral uses and applications. this in aclctition to the flcr

*'hat its t";;1ffi1:,fl1,i1'.:?,,:-:;',,,,T:ffi 
:lii:ixillllliir,r

b; Electrolr-rminescent Der ices [31.
c; Liglit amplitiers Devices [4].
d) The solar cells [5].
e) Radiation Detector [6].
D Thin film Diodes and transistors [71.

Some properties ofZnS material are explaincd in thc liDl10、 、ing tablじ
.

Table ( I ) Sonte Properties of ZnS \[tricr.ial [8.9.1 0l

Column Color VlolecLrlar \\'e
97.45ZnS II -VI Transltarent

t Denslt、 Чlll Cnl♪ lヽclting constant.Atonlic ntinlbじ「L-att ice
A

●

3.98 1973

Interaction of Electron \\'ith Nlatter
When the electrous of a,qiren enerur inrpinue pn a sLrbstanctr'. thcse

electrotrs are chanced into transrlittecl electron:. h.rcksclrtrcrcrl elcctrorr:
(reflected electrons). and abstrrbecl elc'ctrorrs (abstrrption;b1 iitrcrlcriert u itI
the atcrms of these substance a5 sho\\n in tigure 1ir Il l.l2].

6).)
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Specimen

Elastically'
Scattered
electrons

I nelasticalll
Scattered
electrons /

Transmitted electrons

Fig. t I t Flectron Bean ancl Santple lnteraction I ll.

The transnritteclelectrons nla\ be classitred into trro trpes llll:

a) Elastically' scattered elqctrons : u'hich chan-se direction due to atomic
collisions br,rt retain their energy'.

b,r Inelastically' scattered electrons : ritich sulfer a change in direction ancl

paltial energl'loss.
When the energl'of an incident electron exceeds the energr gap ot tlre

substance. the electron can produce individual electron transitiotts tl'tur tltc
V.B. to the C.B. [ 3].

EXPERIMENTAL WORK
Deposition of The Films

Zinc sultlde rias eleposited b1 spraling 0.05 nrtrlar ol arltteotts

sc'lution of ZnCl: ancl thioLrrea ontr) an ultrasonicalll cleaned class. Filrl
6l_l

B:rckscatte:
electro'iis

a

Absorbed elec
(energr ahsorJ



E/ftctofElectruntrruailiationonopticut pntperriesa.l'Ztt.\ frtitt,rjJ:.,,,,,r..,,,r,,,,r,.,,,.

thickness (t = 2000 100 A u;,",n'as 
measured via the sravinretric nrethocl

by considering densitl, (p) of ZnS b1 using the follorti,! eqr,ation :

T - m 1p Ar .........( I )

Where:
M : Diff'erence in w'eight befbre and afier cleposite-cl (snt) .

AA Fitm area ( cm'.).
The solution 

-tvas 
spravecl throush a speciall-r clesispecl qlass rrozzl,-,

sprat'er. Air r,r'as used as a carrier cas and to atonrize the sprai ,,r-ith tlre help
of an air blou'er. The spral rare- r\.as 4.5 nrl inrin Il-l] ancl a substrate
temperature u'as of around 663 K". Each spray,ing perioci( about l5s) *..as
followed b1'a 2.5 nrin. of wair to av.oid.*..rrir. coolin_s trt'the hor
stlbstrate dirrilts sprarinu. Irt orcler to cleposit filnr of unifi.rrpt tlriclipess. thc.
distarrce betl'een the sLrbstrate arcr trre sprar nozzre srr,urcr be .r0 crr
I f.ljl. Thc spra) ol- the aqLIL,L)Lis solution i icl.t, lr.rrr1l s11. irrllori irr!
reaction [ -ll:

The experimental set-Lrp the spraving appararlrs is sclie,raticirllr slro*rr
in figure t31.

ZnCl. + CS(IH. ). + 2H ,O -+ Zn.\ J -l YH ('[ + -('r t ]

Optical N'Ieasu rements
A (Double Beanr Spectropirotr)nteter.

the transntittance and absorpance spectrunl
optical constants (absorption coetllcient.
coefficient. ret'lectance) can be calculated.

L'\'. I I t).\ t rr lrs Llscrl tt) r.ecor.cl

so tltat the ener'_sr grrlt and the
refi'actir c incler. crtinctiorr

Films Irradiation
Alier depositing the ZnS trints and nrcasurin!1 [hc t,prre ;.rl i)i'r)pcr.ri!\of them. the ZnS filnt uere positionecl insicle thc elc'e rrrrrr crrp clraprb.Jr

above the anode electrode at a clistance of 6 nrnr irrstr..u.j trt'thc collc.cttrr.
electrode' The ZnS t'ilm ',i'as irradiated br a stable elecrltrn lr..anr of 25ttr)
pA having tire energr of a 600 eV ancl uicltli of (l -1.-i nmr)ai rlit'fercrrr
times if inadiation ( Ti*) (3. 6.9. l2 min.)b1 usinu a rr.iere1,_, clecrrorr qun
s)'stem as shou'r'r in figure (j).

o_+
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RESULTS AND DISCUSSION OF THE IRRADIATED ZNS

FILMS
The main pLlrpose of our experiments is to investigate the effect of

the irradiation u.ith the electrons on the optical properties ot the ZnS thin

tllm.

The Transmittance
The transmittance (T,) of the ZnS film is obtained (Belbre and after

irradiation) b1 using the spectrophotometer. Figure (4) shous a decrease itt

the transmittance as a function of the irradiation time. This is easill'

interprered as fbllo$'s : the increase in the irradiation tittte causes att

increa..' irr t[e absorption coetticient (o) of the t'ilr-rrs (see secti()t"l 4.i). Thtrs

the trarrsntittance will be decreased according to Lambert's larr f l6]:
T, = 1l-Rte-'" .. ........(l)
\['here :

R: Reflectance .

This civen the possibilitr to erplain the change in the tli:l color t'r'ottt

beipg transparent befbre irradiation into being light br.rutt itti-'r'it't'atlirtiirrti.

TIte ciarkness in the tllm color increases vlitlt increase ot'tlte tinte ot'

i1'aJiri:L\lt. Ii,sLr;c (-+) olre 5l1rr\\n a decrease itr transtrtittattce ri ith pltutort

energ). as it reaches of the ralue E=3.25eV Ithe threshold;rbsorption of
ZnS]. tlien decrease is observed be1'ond this I'alue.

Reflectance
The ret'lectance is det-rned as being the ret-lected part fi'ont th.'

incicleut ra) on the tllm strrt-ace. it is calcurlated depending or1 the

transnriirlnce spectrum (f,) and tlte absorbence spectrunr (At,)as fbllori>:

I}lll_:卜
……

Figurc (-i) shous the rariirtion trf the retlectance as a tL:rtction olthc
photgn etlerg). rrhere it is noted that the retlectattce is little iii lon plt.,l.trt't

energ\ ralues. atter tltat it begins to ittcrease to a >pecitie peak tltert it

begins lrr decrease slos'lr'. The peak in the reflectance curre is at lhe

enirgies corresponding to the tbrbidden energ) gap Ila]. The forbidilen

energ) {:rp can be calculated trr-rm the retlectance curve. Lrttt there is atr error

6l-i
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Ejfect of Etectrott Irruuiliotion ott opticut propcrrias o./'Z rr .s .fltitt f-ilrtt.t
Il.Il..lutirrt at.ul.

ratio in this nlethod cautsc'd br rhe variation in thc nal.ulc ol'sur.lirccs ol'thc
thin fllms and the variation of the peak wiclth fbr tlre retlc-ctancc curve- tlris
leads to variation in the measurement of the energl gap \alue. Afier.
inadiation. it is noted thar rhe reflectance.;;". ;;ft ,t'nir,.., toward trie
low photon energies this means that the value of the fbrbiclclen energv grlp
decreases r,vith increase of the tinre of irradiation.

Absorption Coefficient
TIre absorption ctlelllcicnt r,ras

tLrndamental absorption ecige oithe tllms
clctcrntiltcri in tite l!:,,i1 rrl ii:i

by usinu the ttrlltrrr ing crprutittrr :

u = 2.303 A ...... ...(4)
r,r'here ' t

46: Absorbance.

t : Thickness of the films (cm).
Tlt.' 1-',1,',r irl'thc.t1.-,rr.l'lti,,t.i .rr"l'ljeieni \al.:,;-r .:i,-,-lt, i. it -:..,is-\ .i...

tunction ol' variation in tire irrarriation tinre is shorin rtrc lluLrrc ttrr. ttri.
tlsure ret'lects that the increerse in irracliation tirle cau:cs ihitiinrr in tlre
absorption edqe tolrat'c1 a re-ilion of low photon enersies ancl an incr.cas.. irr
the uppcr zotrc' ol, ahst rl-.tiott ,-'.luc. It is obsc.n cdlhlt thc r llLrc of'(o.) is
larger than 10+cm-l u hie-h gives ihi-ulr possibilitl iirr the occLsr.epce of th..
direct electronic transitit-rrt ancl this in turn clerrotes that the L.ntr'r.s\ !a11
*hich is caiculated tionr tlrese trnnsitions is dir.ect r.!rcr.!\ ,,.r!1 Jr-.! r6|

Energv Gaps
The energl _uap tbr alloiied (Eu) antl l.orbidclcn i[,,) dircci clcctroni.

transitions r,l'ere deternrinecl tl'orn rhe follor.l ins eqLratir)n
o.hu:A,(hu-Er)'. ..........(5)
q'here :

Ar : Constant clependin-u on the r,'alance anii concluction lrancl
characteri stics.

r: Exponential lactor .

at r: L2. 3,'2 tbr allori ed and ttrrbidden transitiorr r-cs1.rce rir clr .

The energl gap of ZnS tilnrs vi'ere obtained br p[rtring ro.hu)] an.1
(uhu)-' asainst the photon energ),.as sholi.n in tigures (7) and (g). l-he
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values of Es and E" forZnS films before and atier irracliation are gi',en
in table (2).

′
rablc Vah-res of E and E for ZnS Films Before and .\fter Irradiation

Tirr

, 1ll::l.
Egeヽ/1評

Variation
percen tage
ofEs I

Variation
prrcentnqe of
Fo

Prer ioui

3.66 3.41 366.36‐
16 |[17.14.18]

263942459′各

3.23 4.37ツ6 5.279/6

6.289/6 16.45%

It is obvioLls fiom this table that the E,, and E . decreased u ith

increase of tlie irradiation time. The value of Er.E'* betirre irradiation are

3,66 . i.l1 eV respectivelr'. these values correspotlcl riitlt the preriotts

investigations which are shown in table (2). while the raiues of En . E'u at

thc irradiation tirne of llmin are i.43. i.l9 eV respec1i1.1r. Thcsc

raliations trl L.s L's talues riith the increase in tlte irra.iiation tinre is due

to the increnrent of (u) and the shitiirrg toriards the lLl\\ photon energies

rc.gion. the abore table shoris that tlie rariation perccrli;ttc'of Eu artcl E',
iucreases riitlt the iucrease of the tinte of irradiation.

Fisllre (9) shou's the decrease in the valtte of E. and [:', uitlr
lncreasc oI r rlte tbliowing eqLlations were concluded tionr tlte experimettttrl

resuls eiving the values of En and E'n at any time of irradiation :

E.=‐ 0.0223 Tirr■ 3.7 ………… (6a)

E｀二=‐ 0 22 Tlrr-3445 _.… .…・…・…・… …。(6b)
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li./ltcl O./'lilcttnttt lrruttlitttiott ()tt Optit'ttl l'ntparlics O/'Z tt,\ 'l'ltitt l:ilttt.t
ll l. I l. .l u,rit tt tl. tt l,

l'lrc rrcglrtirc sign irr tlrc irb()\'c c(luuli()ns t'clL't's to tlte tlcct'crtsc irr tlrc
valuc ()l'l:,, arrcl l.:'* wilh inct'citsc ol'tltc titttc ol'irratlilttiolt.

lix t i nction Cocl'l'icicn t

'l'he cxtinction coclllcierrt (K,,) is clcllnccl i15 [rr-:ittg tltc itttirriruu'\'l)iu't
ol'a ct-rnr1'llcx refi'activc irrclcx. i.c. thc extincliott ol' tltc clcctt'otttrtgttctic
rvlrvc ittsirlc: llrc ttutllcl'. lt is givctt lx' tlrc lirllorvittr'. t'tltltliott l l.Ir,. Ittl:

. . . ...( / I

4n
l;igru'c (10) shorvs lltc vlrriltiort ol'1..,, witlt lrr. li'ottt ils cttt'vcs tltc

strotrg sinrilary with tlrc cLu'vcs ol'tlrc absorptiott cocl'llcicnt (ligtrrc (r)cittt

hc clc111'11, rrotice:tl. l;iutrrc (l())irlso slrorvs llrirl lhc cxlittcliott cocl'licicttl is

liltlc irt tlrc low plrotorr cncrgy vrrlucs uttrl tlutt it ittct'cltses sltittpl,r itt tltc

. ilt)stlr'ptiorr ctlgc tltrc Io tlrr: ittcrt:ntcttI irr tlrc uhsocl'rliott coe I'l tcit'trt rtltett tlrc
lr I lou,crl clccl t'ott ic tt'itttsi I iotts ()cct tt'.

li.cfractivc I ttclcx

'l'hc inrlcx ol' r'cll'actiorr (rr,,)ol'urry' ollticrtl tnctlittttr is rle litt.'tl rrs

Lrcing thc ratio betwecn thc specd ol'liglrt in a vucuutn uttcl tltc spcctl ol'lislrt
irr tlre: rrrctlirrrrr. 'l'lrc rcll'activc inclcx cittt [rc cltlcttlitl,.'tl ll'ottt llrc lirllotrittg
ctltutliott l"l. |()l:

t

(rr,,-l) +k'

fllll+1)2_kl

.... (ti)

Irr thc lon, l"llrototr cncl'!tv rcgiott. tlrc substitncc lutvc little le ll'trtlire itttlcr.
i.c. r,rlrcrr tlrc crrcrgl' ol' tlrc irtciclcrrt t'itdiittiott is lcss tltrttt tlte litrbitltlcrt
cnct'g)' g,illt. at tltis vlltrc I(1 'l 0 anrl tltus tlrc ctltutlion (li)clttt hc t't'tlttcctl

into tltc lirllou,iltg lorttt :

″え
lく。

●

(r2lt



110‐

1ノ 1′″、/`′〃、ルメ:`′ .ス tヽi
'レ

′ムノr.ヽィ′r砂 ,r″ /ノノ

′+√
‐… … … … … … … … … … 。・(9)

′―V"
l;igurc (l l)shorvs thc variation ol'r'1,, wrtlr lttr. which apllcal's a high

sirnilaritl.' 'uvillt cut'r'cs ol'thc t'cllcclitttcc ( ligttrc -5 ).

It is obvious ll'ont ligurc ( I l). that u'ltcn tltc tintc ol'irracliatiott
iucrcascs thc rcll'activc irrdcx curvcs slrili ltlwiucls tltc lorv ltltolott cttct'gics

rcgion anrl tlrc ltcaks ol'thcsc curvcs slttlrv cot'rcspttltclcttcc trt tltc lirrbitltlcrt
cncrgy ga;l vitlucs its tltttt tll'tltosc ttl'thc t'cllcctaltcc ctll'vcs.

CONCLT'SION

Wc crlrrclrrtlcd ll'orrr tlrc pt'cscttt r,vot'k tlutl thc lirt'hitltlctt cttL't's\ lltlll
lirr lhc allorvctl trrrtl lhc lirrhitltlcrr rlit'cc:l lt'itttsiliott tlcct'cltscs r.lillt {lrr'ol'
irrc;casc tltc tirlc ol' irrltliirtiorr. lrr;tutliotts ((xt) lrntl 1(rh1 tvct'c cottcltttlctl
li'6rrr tlrc cxpcrirrrcntlrl rcsrrlls. tlrc-1 gir c lltc r itltte ol'1 .- ittttl 1. , itt lttt-\ tittle
ol'irtarliatiort.

'l'ltc o;ttic:rl slrrrlics ul'tlrc irrlrtlilrlctl Zittc strllirlc lltirt lllttts l'cvcltlctl

tlrlt w,Icp tlrc tirrrc ol irracliltiott incrcitscs tltc r itlltcs ttl' tltc itltsot'1lliotl

r:ttcl'llcicnt atrtl cxlirrcliorr cocl'llcicnt ittct'cltsc. lhc pcali.s ol'thc rcllcctltttcc

Iyrrl tltc rcli'rrctirc irrtlcr cur'\cs sltills touitttls lltc lou ;lltotott ellcl!l-\

1'cgitttts.
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Fig. (2). Schematic Di:rgraln o[ the Sprayins .\pparatus lised to
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,,1I llustunsi .l't,.1..\ci. l'itl- 12, No. (7),2(ltll

First Record ofthe Ectoparasitic Crustacean Lernoeo
or.yzolrltilo Monod, 1932 (Copcpt)dx: l,crnxi(l:rc) in lra(l on

tlrc Conrnron Carp Cyprinus cfirpio

IIA'I-rNrA S. Al.- NASII{l-, Ftrll,llAN'l'. MllAlSllN- antl
strt.tAN t(. Al,-NASlltl-"
" I)cpartrrrcnt ol lliologv, ('rtllcgc ol'litlrrc:t(iott (lhrr Al-t lrri(h:rrtr),

Llrr ivcrsil), ol' llaghdrttl... 
Dcprrtmcnt of Anirrr:rl Production, Collcgc of Agriculturc,
t.ln ivcrsily of li:rghtlarl.

i-afii

Lanuau ot'.v:rtp,Dllir Monotl. J-,;":iill sliUl LI+'.; 4lLJl 4-lJJl .,.i C

.9rL:ic)l ..-r-)131 .:!L-i a-..-)li I dbj r "l+ .r ot-!l .J.i;1. Jr) 1932

r.$Lll e.lL-lilJl .1-- ir---rc, , '-+r---.Xtl CS F-r r-----:; L.S . 

"IiUl 
lrA .:,Ll+

..Jlll clL*i .,r ..1)l rJ U!+.n C.rJle /,r'r'rrrrt'rr ;"qtl

Allsl'ltACl'
Atlull trrtl lalval lirlrrrs <tl' I'arrurcu ot'.y:oPhilu Montld. 1932 wcrc

rccortlctl itt tltc ptcsctr( stutly lirrthc [ilst tirrrc irr lraq lionr skin, lllrsantl
gifls ol' tlrc c()nrtll()ll cittp ()Pt'ittus crzT;to tr::ttctl itl it lltrttl-tttatlc litkc itt

Baghdacl rcgion. 'fhe t :sct iptiorts and lllczlsLll'cnlcnts ol this palasitc wcrc
given. Also, a koy wns cotlstrtlctc(l tbr thc itlentilictt iort ol'lltc two s;.rccics

ol' Lt'rtruau which arc so lirr rccotdctl irl lishcs ol'lrat1.

IN'tRODUC'TION
[,crttacid copcltods arc inll]ortallt palasitcs ol'troth licsltwatct antl

rnalinc llshcs(r). Atlult ntalcs and larval lerrlaeitls ale licc-living crsatures.

while adult fcurales ancl lifth copepodid larvae are parasitic on llslres(2).

Parasites ol'the gcnus Larnucu catt have scrious tlclctcriotrs cllccts orr tlrcir
ecorrorrricall\ li.'shwatcr llsh lrost(l). -fhcrc are apgrtoxinratcly 40 known

s;.rccics rrl l.r'r,,,,r'r, (''. At't't,r,,g thcsc. thc itttclttll r.l't:rtltt !' t'-lVrinut'L'u is n

cosrnopolitatt spc'cies Lrcittg liruncl in North Attlcricit. Asia. Aliica and

lJrrr,,;,c''). liish crrlttrlists arc grca(ly cottccrttccl atrout L. c-t'ltrittttctLt

inli'siatiorrs itr ct'ou'tlctl hlcctling pontis{o). ltt Irat;. ottll' [- L'.t 1tritttt< ur ltas-

6.13



l;irsl Ra<ttnl o/' lha lilqttntsilit, Cntsltrt.tutr l-entnet ot.l,:.,ttltilo llfttrtttrl, lt)-12 ((.,1tt,1trttlrt:
l-cruuilua) in lroq on thc (itnunou (furp ('.rytrinus utrpio t...,1.,41_Nusiri t,t ttl

s() lhr. bcctt rcpot'tcd liont li'csltwatcr llshcs irr naLurirl watcr'trodics arrd irr
fish larms. Its host list inclr-rcled l8 fish spccics(7). It is abunclant in pcarly
illl lislr l'ttt'ttts ol' lt'itt1(8). lrr tlrc prcscrrt rvorli. rrrrtltlrcr lcrrrrrcirl 1.,1,,'l,sitc(l,crtrttt'tt ttt'-ttzrtltltilu) is rc;rortcd as il ncw il,crrr to tlrc;rirr.lrsitic lirsrrl sl'
lishes ol'lraq.

MA'I'BITIALS AND M Iil'I I OI)S
Fresh specirlrens of the cornnlon carp ('yprinu,t ccrrpig were takep

ll'otlt it ttratt-ttlaclc lalic situatctl at Al-Arniriyir rcrgion. lrbotrt l-5 l<rns to lhc
ttot'tlrwcsI ol' l]aghclacl city ccntcrcluring thc pcriocl liorn.lurruary till M11,
2000. [rislrcs wcre illspectccl lbr cctoparasites. Lcrnacicl crustaccarls wcrr
collectccl lkrtn sl<irt. llns atrcl gills.'l'hey wcrc llxcrl in 5',l,lirr.rrrllirr lirr.24
Ittrttt's itttcl prcscrvcd itt 7\tt/o cLhu'nrl. Spccirrrcns wcl'c cxalnirrccl in75,lit
llctic acicl trsirtg thc lnocli{'ictl "wootlcrr sliclc" rnctlrocl(')). All rlrirrvings wcr.c
clolrc witlr thc aid ol-u curncra lucida.

TTBSU LI'S AN D DISCTJSSION
O| 125 cottlttlott carps cxantinccl liorrr tlrc nrarr-nrarlc lal<c 9l' thc

present study, ollly lline I'ishcs were iltl'ccted witlr 1.. or'.1,:o1thilrr. ljiliccp
ovigcrotts fbrrralcs artcl l'out'co;rcpoditl larvac: ol'tlris ;-liu'asilc w,crc tlctr:clctl.'l'lrc lrtltrlt lctttitlcs wc:t'c irttlrclrctl to thc skirr irrrrl lirrs ol'irll tlrc irrlcclctl
llshcs, whilc tlrc copcpodid larvac wcrc lirund on thc gill tilarncnts. 'l'his
lirrclirrg cilnrc in ag,rccn.lcnI with lhosc rc;'ror.tcrl by A li(l(') orr
ctrpclrtrtlitl lal'vitc altcl itdult lcrtralcs ol' /,. t'.1t1tritttrt'tttr irrlcclirrg con)nt()n
carps irr Al-Zaalaraniya lislr larnr. south ol'llaglrclacl city ccrrtcr'.

Accortling to Mhaiscn(7). Ihc, unclror' \,v()r'nr 1.. itr'.t':,,1tltilrr lratl ncvcr'
bcctt t'c;'tot'tetl lirrln lislrcs ol' lnr11. 'l'lrus. Ihc 1'rrcscrrt sttrrlv rc;-rorts ils llrst
occtll'l'ellce in Iracl attd aclcls a new itcnr to tlrc parasitic linrna ol'lrshcs ol'
Inrt1.

'f 'hc lbllowing is thc clcscrilrtiou and r)rcasurclllcnts ol' 1,. ot'-tzrtltltiltt.
I-hcsc utoasurclllcnts arre bascd orr tcn s1-lccirncns.

Lcrnaea oryzophilu Monod, 1932 (I.'ig. l):
Iretttalc: Body 3.(r-4.8 tttttt long. Ilolcllirst consistirrg ol' trvo;ririrs ol'

branchcd proccsscs; vcntral pair thickcr tlran dorsal pair(l;ig. lA). Ncclr
cylindrical, passing inrperceptibly into genital sourite. Abdonrcn clistipctly
Iottgel' tltart witlc. Caurlal ranrus also lorrgcr than wiclc (l;ig. ll].(')
citt'ryirrg usuirl lirur short irnrl orrc lorrg sct.lc.
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/lI llttsl.tttIit i.l\t ,1. .'.i. l'ol- l), No. (7),20(ll

Arrtcnrrulc (l;ig. ll)) dlstinctly 4-scgnrcntcd with thc lirrnlula ol'4'9'4
and I l. Antertna (l;ig. llj) 3-scgmented; Iirst two scS,nlclrts uttartrlcd'

tcrnlinal segnrent with three setae oll trredial margin, seven setae distally and

claw-likc spinc. Maxilla (lrig. llr) 2-scgtttctttctl; tcttttittal scS,lllclt( il stl()l)g

claw with large sccotrdary tine. Maxilliped (Fig. lG) 2-scgurenlccll basul

scgnrcrrt long. carryirrg sctit stt[rtcrtttinally on papilla; tcttnittll scgtttctlt
srrrall. tippccl with lirul claws, otrc ol'thcnt bilirrcatc attd lrcatittg sctulc itt

tbrked base.

t,egs l-4 (t:ig. ltl-.1) [riratnous with 3-scgntcntccl tanti: lirrrnLtla ol'
sl.rirrcs ( llorttittt tttttttcrals) :ttttl sc(itc (Aritltic ttuttrcrals) as lirllows:

Pl Coxa 0-l llasis l-l Exopod I-l;l-llll,l.4
lirttlopotl 0-l: 0-l; ll.4

l)2 1)3  (.()、 tl  ()― |

('oru 0- |

llasis l-0 lrxopotl I-l; l-l:lll.5
lintlol.ntl 0- l: 0-2: lll.l

llasis l-0 Dxopod I-l; I-l: Ill.5
Iindopod 0-l: 0-21 lll.2

1)4

t-cg 5 ([ig. lK) tctlucod, with onc scta at basc on botly attd lbul sctac orl

distal margin ol small segnrent.
'f'hc tlcscripliorrs lttttl tttcastttcntcttls ttl' 1,. rryt4 tilrttt I'tltc plcscrrt

irrvcstiga(iorr llc agrccrttrlc witlt tlxrsc tr:pottcrl lry llo atrd Kiltttll'rvlltt
reported tlris palasite liom the body of l'untius gonionolus, Coblas sp. and
(.'. utrysitt culturctl in a ltoncl ol'l'hailand.

Irr oltlcr (o lircilitatc tlillcrcrrtiatiorr r,tl' 1.. rtr.1':try tilu littttt 1..

cyprinuccu. the lbllowing key. based otr rrrodilietl data li'orn llobinson atrd

.^\cnilrl-( )l(l('\\:rtcrll' :ttttl Ilo itttrl Kitttl") is e()tlst rtte l ((1.

l- Arrtcnrrulc 4-scgrncntcd with thc lbrntula ol'4.9.4 arrtl I l. I-hc distal
parl ol'lclrrrirral sognlcnl ol'atttctttttt with scvcn sctac. 'l ctnliltal scglllcll(
ol' nraxillipcd tippcd with tbur claws. one ol'thenr bilurcate and lrearing
setule at lirrkccl base. nnlrature of tcrrlinal segment ol'sccond and third
crrtlopotls corrsists ol'lltrcc sctac wi(h tltrcc spitrcs. ArttratLtlc ol'tcrttlitr:rl
scgn)cnt ol' lburth cndolncl cottsisl.s ol'two sctac wilh thrcc sl.ritlcs . . .

L. u'y':t4thilu.
2- Arrtcrrrrulc 4-scgtttcntctl wi(h thc lirrrttttlit ol'4.1.l.4 antl [1. 'l hc tlistirl pal l

ol' terminal scgrlrcnt ol' autenua with thrce sctac. 'l crnrirral segnlellt ol'
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First Rccord of the Eckrlrorositic Cntstttcctrrt Lenmau or.l,zolrltilu lllotttttl, l1).12 (Copcprxtu:
l-entoirhu,) in lraq on lha Contuktrt (urp Cl1r.itttts utrpio l:.,1..,11-Nosiri at ttl

maxilliped tippecl with live claws, one o| thern is shorter witlr no setule.
Arntature ol'terrtrinal scgnrcnt oIsecond ancl thircl enclopocls consists of
lbur sctae witlt two spincs. Arnraturc ol' tcnlrinal scgnrcnt ol'lilurth
endol)od consists ol' thrce sctac witlr two spincs...
l-. t'l4trinucect

'fhe danger of Lcrnuea is apparently duc to its lack ol'lrost spccificity.
so it calt inlbct all spccics ol'li'cshwatcr Ilshcs and cvcn li'og ttrclpolcr(s). ln
tlris respcct, olte can r:xpcct nrore llsh specics as hosts l-or L. rtryzrrytlrilu in
lrat1. So, lttorc entphasis sltoulcl bc clircctccl towartl thc rrcccl lirr lirll
parasitological exatrtiltatiott of llslres prior to tlroir stocl<irrg irr raisirrg ancl
fattening ponds of fish farttts. Quarantine nrcans shoLrlcl also lrc appliccl to
give alfective results lbrlhe control o1'this parasitc arrtl othcr llsh clisc:ascs.

ACI(NOWLBDGDM IIN'I'
l-hanks are due to Prol. Dr..lu-Shcy llo o{'('alitirrrria Slatc llrrivcrsitv

lirr his hclll in crurstaccarr idcrrtillcatiorr.
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Irig. (l): liclrale l-arttueu or.yzophilu liottr ('.Vprintn curltitt.
A- habitus. vclltrrtl: ll- cnd ol'thc lroclyl C- citttclitl I'itttti;

[)- atttclrttttlc; lr- antenna; lr- nraxilla; G- nlaxillipccl:
ll- lcg l; I- leg l; .l- leg 4; K- leg 5.

Scalc bar: 0.5 nlln in A-ll; 0.05 rilnr in c: 0.0i ttrrn irt D-K.

,●1′ 2,/Vrp.rη ,2θ″′

647

己 l



l:irst llautnl o./' tha li<.ttryunrsiti<, ('ntstu<.autt l.anttrco t,r.ltiolrhil(, llltuttxl, 19.12 ((tt|t,lttttlu:
Ltnttithrc) in lnq ott tltt (itttttrttttt (itr1t ('.t,printts t,urltitt l;.,\..]!_Ntr.tir.i t,t rtl

ITEFEI{ENCI'S
l. Ikrbcrts. I{..l. "Fish parhology" l}aillicr.c'l'inrlall. l,orrrkrrr: :tlll. ( l97ti).
2. l)triin, vall C.. .lrtt'. "Discascs ol'lishcs" .i"lcclrr.. llil'lc tJooks. Lorrclorr:

372. (1973).
3.llykhovskaya-Pavlovskaya. r..E.. (iusev. n.v.. [)trbirrirra. M.N..

Izyurnova, N.A., srni.nov*. -l'.S.. 
Sokolovskal,,. I.1... Slrtcir. G.A..

Shul'nran, S.S. and lipshtein. v.M. "r(ey to parirsitcs <l| fi.cs6warcr. 6sh
ol'tlrc U.S.S.R." Akad. Nauli. S.S.S.R., Moscow: 727, (|962).

4. Kzrbata, z. "Parirsitic copepoda of Br.itish fishes" Ray Soc.. [.onclon:
4(r8. ( 1979).

5. llollinart. C;.t,. "l)arasitcs ol'North Arrrcricarr ll'cslrwatcr. llshcs" tJrriv.
Calilorrria l)rcss. Bcrliclcl,: 4t16. ( l()67).

(r. Sir|ig. S. "[)iselscs ttl'llshcs. t]ook "j:'l'hc prcvcrrlion llrcl tr.cutrlcpl 6l'
tliscitscs tll'witrtttwittct' llshcs urrdel str[r-tropic:.rl corrclitiorrs. rritlr
special emPhasis on intensive I'islr l'arnring" 1'.1.'.11. Putrl., .lcrsc1, ('ity:
127. (te71).

7. Mlraiscrr, l;.'l'. "lndcx-c,tal.guc ,l'pul,sites .rrrr cliscusc agcnts ol'llshcs
ol' I raq", (tJnpubl ished ).

8. Mlraiscn. Ir.l'. "A rcvicw orr thc
polttls arrcl lirnus ol' lr.irtl" lr.ucli
( I ee3).
llutttcs. A.G. alrcl Goocling. Il.ll. "A rncthotl ol'sluclving thc cxtcr.nal
arratonry of copepoc'ls" Crustacealta, 6(3): 239-240. ( 1964).
Ali. M.D. "Obscrvatiolls ()rl lct'nacosis lrrcl gynrcllrctylosis irr c1r.p
lirrgcrlingsraisccl irr;.rorrds".l. lliol.sci. lrcs.. l(r(l): 125-l:il.(l9l{.5).
Ilo, .1.-S. attd Kittt. I.ll. "l,crnitcicl copcl-rorls (('yclo;-roiclir)pulrsitic err
li'cslrrvatcr llslrcs ol"l'hailirntl".l. Nlt. Ilist.. I r: (r9-ti4. (l.997).
l{o['rirrsorr. .1. and Avcrurrrt-oldcwagc. A. "As;rccts ol'thc: nror-plrolouv ol'
tlrc parasitic copcpocl Larnuau t'1;1trirurc,cu Linnacrus. I 758 arrcl notcs or1
its clistributiorr in Ali'ica" crustaccana. (r9(-5): (rl0-(r26- ( 199(r).

parusitc:s alrcl cliscrascs ilr llshcs ol'
.1. Vcl. Sci.. (r(2): l0-lli ([rr z\r.rrhic).

9.

つ

一

(r4ll
一
●



Al illustunsiriyu J. Sci. %θι′2,′Vθ.rり ,2θθ′

Multiple Antibiotic Resistance of Providencia spp Isolated
from Urinary

Tract Irifections
MOHAMMED F.AL.MARJANI
Dept. of Biologr/ Microbiology-College of Science-Al-Mustansiriya
University

i,4EJl

,-^j.F*l;l;:l i.i1c 300 ; providencia;'+ L;A:;:j a,c t'JJt i
aiLl iJl.. 2l W,', -i.1".2000/".u:l iyls csll 1999/-.,j +J+r s-,Lill i1.,.14:ll

r:tl:l .' .t1 ,,Js-ll dr)jJl .ra +1*- .:ijiil .o/o7 '+J:prOvidenCia SpplA
oir 6jl-! r.,6Li lJ .l-r* +Jt-s 

"le\'t 
,ra ,:U-:lS LlJrJl il:l-;. i-i\S .;i",:*ll

crY-,. a;'ui :-tSj .'.-sl3 a;q.) L-* :r" -isl *,J.c .:)jJl c.u gc1 el1Ssl ;-lJ-Jl

.%38 c+..+-, -i.15Y1''jirl 3L+,;i C':l ,-]c, +''ill H

ABSTRACT
A survey was perlormed on the performed on the presence of the

genus providencia that causes Urinary Tract Infections in 300 samples of
mid-stream urine collected from patients complaining from symptoms of
U.'f.l.s. From the results; obtained 2l cases (7%)u'eredtreto inttction
with providencia spp. Result showed that local isolates of providencia spp

were 100% resistant to Tetracyclin. non of these isolates s'ere resistant to

Ofloxacin, all the isolates have shown multiple resistance for antibiotics.

Out of the isolated bacteria. 38% showed the abilitl' to prodr.rce B-

Iactamases enzymes. The Plasmid-DNA content for those isolates were

studied, all those isolates contained more than one Plasmid band.

INTRODUCTION
Providencia spp are typical aetiological agents of nosocomial

infections and are now of significant medical interest. this is attributed to

the increase in numbers of elderly' patients and improvements in

medical care, resulting increasing numbers ofnosocomiaLinfection 
(t).
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The five species have been associated with hospital- acquired
urinary tract, wound and other infections (2).Those species include p.
alcalifaciens, "P. rettgeri, P. rustigianii and p. stuartii which have been
isolated from clinical specimens, and p. heimbachae, which has been
isolated only from penguin faeces(3).

Resistance to widely used antibiotics is a major problem in
treatment of infections in hospitals and is further .ornili.ui.d by the
emergence of multi-resistant gram negative rods containing transferable
resistance factors (4). Providencia isolates are resistant to numerous
antibiotics, otherr,vise, muitiresistant prov. isolates have been descibed(5'6).
The origin of this resistance was dui to mutation in the genome. that give
rise to resistance in microorganisms, gaining a genetic .i.r.nt lplasmid;,that carried the character of resistance frornother bacteria that had it. and
jumping elements between both plasmid and chromosome(7).

In gram negative, the B-lactamases are found within the periplasm
and catalyse the hydrolysis and open the B-lactam ring(8).

Extended-spectrum B-lactamases confer iesistance extended-
spectrum tract '''. The object of this studl.was to investigate the occurrenceof providencia spp in U.T.l.s patients and to detennine the natr.rral
susceptibility to a wide range of antibiotics of providencia spp.

MATERIAL AND METHODS
1. clinical specimens: a) Sources: Urine samples from (300) patients
n'ere collected from hr,'e hospitals in Baghdad during the period Aug./1999
to Jan./2000'b) identification: A total number of 2l clinical isolates ri-ere
identitred at the hospitals by classicar microbiological methods and using
API 20E system of classitication according to 

(10).

2. Antibiotic Susceptibility Test: was done against 17 different
antibiotics discs accordin-e to (l l). The following antimlcrobial asents u,ere
used: piperacillin (PRL 100pg), Mezlocilrin (MEZ75pg), cephilexin (KF
30pg). cefuroxime (cxM 30pr-e), cefotaxime (crx 3-0pg),-Tetru.y.iin.
(TET 30pg), Amoxy'cillin (AML 10p_e), Ciprofloxacin (CF jOpg),
Tetrao'cline (TET 30pg). Amoxycillin (AML l0p), ciprofloxacin (dF
30pg). of loxacin (oFX l0pg), Nalidixic acid (NA 30pg), Streptoycin (S
10pg), Nitrofurantion (F 300prg), Trimethoprim (w t.25pg), clftiiaxone(cRo 30pg), Gentamicin (cN 30pg). carbencillin (ben r00prg),
Nlinoci'clin (MN 3 0ptg).
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3. B-Lactamase detection test: was conducted to (12), by using
capillary tube method.
4. Plasmid isolation: Boling method was used according to ('''.

RESULTS AND DISCUSSION
The results showed that 2l (7%) cases were due to U.T.ls with

providencia spp. This results agreed with results obtained by (t+l *no
showed the infection in U.T.ls to be 5%.

The percentage of resistance of these isolates (21) to each of the
tested antibiotics are presented in table-1. The antibiotics of the

Quinolones group were found to be the most effective against those
bacteria, while the Tetracyclines group was the lest effective.

Another interesting finding in this study \^'as that the third
generation cephalosporines, which are also knor,vn as extended spectrum
B-Lactams, represented b;" cefotaxime which showed lou'effective on the
local provid. Isolates. Moreover. 52% of the isolates u'ere resistant to
ceftriaxone. The higher number of resistance ma)'be a reflection of abused
of antibiotics particuiarll' broad spectrum cephalosporines as was
mentioned earlier by "''.

Table rcenta f Resis isola Antibitlcs0 tance l tes of provldencla to 1

Antlbiolcs Ｒ

　

％

Antib. Ｒ
　
　
％

Antib. Ｒ

　

％

Antib. Ｒ

　

％

Antlb. R

%

Otloxacin Nalidixic

acid

Ceturoxime Strcpto‐

in、 cin

NlroL‐

rantion

Ciprofloxacn Cefotaxime Ceftria.xone Carbcnc‐

1!lin

Mrnoc!

clin

4ヽc210Cillin Trimethoprm Amo、 》ci‐

llin

Tetracl'-

clin

Centamicin Piperacill in Cephale-

rin

id

An important point in our study was a multiple resistance to antibiotics in isolates (Fig- l),
similar result was obtained by (16) and manyisolatesshowingresistancetoB-Lactam
ra'ere found to resist other group of antibiotics such as multiple resistance is believed to
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represent a critical factor for nosocomal outbreaks in hospitals, the situation indicator that
such isolates could become a serious problem in the next few years.

5   7   8   9  11  14  15  16

●

No of Antibiotics

FIG-l: Distribution of provi. Isolates to No. of antibiotics.

It is obvious from table-2 that there tv\,'ere onl)- 8(39%) isolates
exhibited the ability to produce B-lacamases.

Table-2-: Blactamases productuctron oI provtdencra rsolates
B-Lactamases No。 %
isolate producer

|

０
０ 38.1

Isolate non producer
|

う
Ｄ 61.9

Mutations in the genes of familiar B-lactamases such as TEM
and SHV lead to finding Extended spectrum B-Lactamases (ESBLs)(r7).

that can cause resistance to extended spectrum cephalosporines,
cefotaxime & ceftriaxone, in addition the older B-Lactams(18).

ESBLs were recovered in providencia isolates and the ESBLs
genes were carried on lar_ee conjugative Plasmid of 180 Kb (e).

On the other hand. results of Plasmid content have shor,vn that the
isolates of providencia harbor.rred more than one plasmid bands and

besides, these isolates have contained at least one large plasmid band.
(Fig-2).

∽
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Fig. (2) : Plasmids bands of selected of prov.

Continued evaluation of susceptibility pattems of pathogens causing
U.T.ls to traditional as well as new antimicrobials in well defined
Populations is necessary to ascertain the optimal empiric therapy
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ABSTRACT
Through the study of Cartan principal bundles and its associated

topological groupoid, we show that there is a sort of non-canonical
equivalence between the category of Cartan principal bundles and the
categrory of topological Q-groupoid.

INTRODUCTION
A continuous free action of a topological group f on a topological

space E defines topological groupoids Exf .ExE,suchtu'ogroupoids
are not isomorphic in TG (category of topological groupoids ) and the orbit
map f E is not necessarily open . The action is principal if Ex f, Ex E
are isomprphic in TG [2] 

, in such case the orbit map is open and f( E, n, E/
f ) is a Cartan principal bundle ['1. rnor.ot'er (Ex E lf, E/ f) is a

topological groupoid, called Q-groupoid(r).
Conversely, given a Cartan principal bundle f(E, 7r, B) we get a

principal action of f on E u'ith B= E/ I- and then a Q-groupoid (Ex E lf ,E/
f).

Our main interest here is to sho'*'that there exite two functors; F1

from the category TQG of Q-groupoid with fired point on its base, and F2

from TQG to CPB. The two functors Fr, Fz leads to an equivalence betlveen
CPB and TQG.
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Definitions and notations
A topological groupoid is a groupoid (G,B)(,) together withtopologies on' G and B such that o, o,y and o are .ontinrirr r""o;l;;'This definition implies that o (source), p (target )-are iJentification mapsand co (map of uniters ) is a toporogicut em'u.ainlg ,,:rf ,t.lnu.rr.n ,up oi,a homeomorphism (z), 

notes that ior.u.ry x eg , the vertax group *G* is a
topological group and the transistor r : G -)B x B is continuous and for
gvery g € )G*=r''(I,*),themap in(g): x Gx_+vG v;r-rrgr_l isan
isomorphism of topological group, 

', 
th. ,up R ,, C'y _* G* ih--+hg is a homeomorphisrnof o - fib., spacei2,s)- 

E

l qqrplil* of topological groupoid is a morphism of groupoids
(f, f.):(G,B) -+ (G' , B') [1] such that f:.G* c:ir.intinuous (which
implies the continuity of r; 'g --> B,)(2) en iroropt,i* ortopological
groupoid is a morphism.(f, fo) of groupoid such that f is a homeomorpiim
(hence fo is a homeomorphism ).

we denote by TG the category of topologicar groupoids (and their
morphisms and the cate_sory of topoiogical'spaJeslarid ttreir continuous
maps ).

(1-2)
A Q--eroupoid is a (transitive ) topological groupoid (G,B) such that

6,:G* x6*--16; (g,h)-> gh-r is an identification map for xeB.
Notice that if Y ? x in B, then 6* is also an identification map.
The followin_e result is gii.en in (2.st.

If f(E, n, B) is a cartan principal bundle, then (E xE/ r,B) is atopological
groupoid .

The grouoid (ExE/ f,B) -eii'en abor.e , is called Ehresmann groupoid(r,2).

The categories TQG, CPB.
Proposition(2):

If (G,B) is a Q- groupoid, then *G1(G*, g*,B) is a Cartan principal
bundle for everl' XeB. Where g* = Dl c* : G* B.'
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Proposition (s'l):

Let I-,(E, n, B) be a Cartan principal bundle and (G=ExE/ f,B)be the
associated (topological ) Ehresmann groupoid, then
(i) The map F2o : E-tC*o defined by Z +l(z,zo)l is ahomeomorphism for
zoeE with n(zo)=Xo.
(ii) The map q : Ii xo G xo defiend by r * l(zo.r, zo)) is an isomorphism
of topological groups where zoeE with n(zo)=Xo

Proposition
Let f,(E. n, B) be a Cartan principal bundle , then the (associated)

Ehresmann groupoid (G=ExE/ f,B) is a Q-groupoid.
Proof:

It is enough to show that 6,:G, *G, * G is an identification map
for XeB.

F,-' :G, --+ E ia a homemorphism (ll-2-l) Fr'' ,Fr-l G* xG*

ElxE is also ahomeomorphism . The diagram

Fr-l 'Fr-'G,xG*-----# ExE

\l\ lq6"\ 
|\Vt ErE/r=G

Is commutative in T for uhich F.'' ,Fr-' is a homeomorphism and q
is an identification map , so 6* is an identification map .

A consequence ofthe three proposition. rve have .

Corollary:
f,(E, 7r, B) and *G* (G,, 9,.B) are isomorphic Cartan principal

bundle for every z€E with r(z)=i.
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Proposition :(2)

Let (G,B) be a Q-groupoid , then for any one and hence every x €8, the
associated (Ehresmann) groupoid (G* xG*/xGx ,B) to the cartan principal
bundle *G* (G*, p",B) is isomoqphic to (G,B) in TG.

we denote by TQG the category of e-groupoids with fixed point on
its base (and their morphism). TQG is a subcategory of TG, also denote by
cPB the category of cartan principal bundles with fixed point on its total
space (and their morphisms).

Equivalence between TQG and CpB.
Proposition :

There is a (covariant) function F1 from cpB to TeG and a covariant
function F2 from TQG to CPB.

Proof:
Let i = f (E. n. B) be an object in CpB, define F1(I):(G,B) where

(G,B) (ExE / f , B) is the Q-groupoid given by (il-3).
Let (q , f, fo): 1=T(E,r,B)-+(E-, n',B';= l,'be a morphism in CpB.
define Fr((I , f, fo))=(i, Fo; w'here i:ExE/--+IE xE'/ idthe unique
continuous map obtained by passing to qr.rotient spaces for which the
diagram

fxf

ExflE'xE'

Ｄ

ｉE× E/r~~~一 一一―→  E′ ×E′ /「′
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Is commutat市 ein T:since flz.r)=flZ).η (R)∀z∈ E,r∈
「
,the fo1lowing

E―■→ E′

square is commutat市 e↓ π  ↓π′↓hich implies the commutat市 ity ofthe
B一 B′

fo1lowing diagram in TQG;

ExE/「 =G一二→G′ =E′ xE′ /F′

↓     ↓

B× B―」二生→β
′
×β
′

→h冠∽
「
h社
1篤 tヽ出,習謂だ:獣 |ちき濯』雲:ITQG

with

G=E× E/ 
「

3掃、1づ観:r孟ュ)質罵
∞m"銘Ыe aFow亜n CPB ttddざ

,

ectivelv.

m騰岬mtittti′古
Eげ″

E× E/「ム E′×E′ /F′―型生→E″ ×E″ /F″

Each square is commutative in T and the above arro、 vs are composable,

hence the do、 vn arro、vs are also composable and、″hole is commutative in T

(quOtient property)。

Same argument can be applied to the fono、 ving diagram

f_上→
『

ム E″

↓π  ↓π′  ↓π″

Bユ β′…=生→B″
Since we havc;

(「 。3(Z.r)=f(lZ).η (r))=f(flZ)).η
｀
(η (r))=(f oD(Z)。 (η

｀
。η)(r)∀  Z ∈

E,

∀r∈「
 .The hst diagram imメたs thatthe two squares are composaЫ e

and the whole diagram is commutative in TQG:
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G = ExE/f-4G' = E'xE,/f, i' >E,xE,/1, =Go

.I )r )I
B x B fo"l > B,x B, l',i*/,i , B, x B,

It is clearthat Fr ((I', f , f.'). (n,f , fo))= Fr ((n ., I ,fo'))o Fr((n,f, f.)) and
F1 is a covariant functor .

Let (G,B) be an object in TQG. Define F2((G,B)) =* G*(G*, p*, B)
fE flxed E B' =* G*(G*, 0,, B) is an object crn gr-i), and let
(f , fo): (G, B) Zc' ,g') be an arrow in tQG, then w-e have a trio of maps
inT

I : *G* 

--* 
x.G s , g: G*->G'*. , f. : B B. which represent a

morphism from *G* (G' . 0*, B) to * G'* ( G'* , g'*, B') of cartan principal
bundles(2).

Define Fu ((f , f.)) = (I .f , f;) for fixed x B u,i*r ' =fo(x).

a) It is evident to see that F2 (lro.er )=lrzrrc.all .

b) Let (f, fo), (f ,i') be t\\,o composable arro*.s in TeG and let
(I ,f , fo).((n', f , f.') be their image bt F2 respectivell..

xG* fl; G',' rl'..|r* G' r osre composable homomorphisms of
topological groLrps and G. ' >G', -l>G"x.. are composable maps in T
(they represents the restrictions of the composable maps f, f in T on *G.,
* G'*. and

G* , G'*. as subspace of G. G' respectively for x B x' ts w.itlcf(x) :a' 
,

l(x'; =*".
But B = Gx/ *G*, B=G'x. / *G'*. , B"= G"*.. / *..G"*.. inT,the
commutative squares in the followin_e diagram are composabie and the
whole diagram is commutative in T ,i.e..( Tl ,f , fo) and (n'. f ,fo')are
composable morphisms in CPB.
It is easy to see that F2((f' , f o) o (f, f")) = Fz((f', lo)) o Fz((f, fo)) and F: is
a covariant functor.

Theorem:
There is an equivalence between the two categories TeG and CpB.
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Proof                 “
we win show that there a naturaltransfomatiOn from Fl o F2t0 1

TQG and a naturaltransfonnation from F2 o Fi to l cPB,each transfollllation

Ⅵ′ill be here an equivalence.

Now,for each ottect(G,B)in TQG,(Fl o F2)(G,B)is an OtteCt in

TQG isomorphic to(G,B)(H‐ 1,H‐ 5 and IH‐ 3)so defl¢e(G,B)to be the

arrow in TQG gi、「en by such isomorphism(Flo F2)(G,B)― =二)l TQG(G,B)

where l TQG represents the identity functor for TQG,i.e., assttn tO caCh

両e∝ (1:狙
器Fとぶ翌撃ど,普繋lharowhTQG,■edb宙 ng

diagramヽ commutaivein TQG(u」 ng II‐ 1,II‐3,H‐ 5 and III‐ 1);

(G,B) (G′ ,B′ )

That is to say A is a natural equivalence tj'om Fr o F: to I 1q6. From the

other side, for each object f ( E, n .B) in CPB. F2 s F( ( E. r ,B)) is an

object in CPB isomorphic to *G* (G.. 0*, B) for z E with n(z) :x (ll-3,11-4).

Define V ( f( E, n ,B)) to be the aro\\'in CPB given by the isomorphism

from F2o Fr( f( E, ;t.B)) to,G*(G*. 9*, B) for fixed z Eevithn (z)=x.

Let (r'1,f, fo) : (E.n,B) f (E',7r',B') beanarrow'inCPB (withfixed
z E and n (z)=x : z' =f(z) and a' (z')=f..(x)) the follo*'in,e diagram is

commutative in CPB (using II-1,11-3.11-5 and III-1):

F2・ Fl((■ ,f,fo))

⊃

　

＾

抑

。Ｆ２
＜Ｇ
，

Ｇ
，
Ｂ＞

―

B) 助
　
　
７

α
　
　
噸

囁
―
―
劃
「
↓

島

9(

…封=▼
「 (E,■
,B)

F2C'(「 `(E′ ,■
1,Bつ
)

= Ψ(「 '(E',■
',B'》

「1電
′
,■ ',Bつ

⊃

，ｆ，ｆ。
■
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which means that ry is a natural equivalence from Fz o Fr to the identity
functor lcps of CPB.
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4A &lfii4jl u.b+ J Botrutis cinerea .,;LiJl a;-,t*s _,,I+il

art+it+' .3r_;sl # LJS. S+ C+*t:

,,i1.,,.Jyl St! jltr; && d+ij q;r 1dl:;o & itl ;.r .i.i.-L ut*rl

.gl.pll- llri.r && 4.r,4j1,.*ll igtttt & rJrll 4rS & 6t+tJl f.rte ad

ABSTRACT
Some aspects of the grey mold disepse in Eggpiants (solanunl

melon_qena L.; caased by' Botrvtis cinerea pers ex.fr. rias studied . Three
isclates of the fungus were used When spore sLlspension of the fungus was
sprarccl on thc leaves in the absence of firngicides (control tests )all spots

developed successful int-ecticn and the dianteter of spots reached 2.5 .2.9
cm on sixth day after inccuiation . \\'hen leaves were inceulated by'the
tiurgu> betbre treatment r,vith I.0gil Benlare lBenomrlt at I-5 spots out ol'
8 developed sr:ccessfully infection and the diameter t'rf the spot rangecl

between 1.0 -1.2 cm'*'heras at conc . of 1.3 - l.l cm ln rest with Rorral at

cencentration of 8 developed spots ri'ith a diameter ol 1.0 -l.l cn1

Whereas at cere of 0.5 g;l Rovral there sere -l-8 out of 8 and the spot
diameter range w'as 1.4 -2.3 cm Nottabll uith srvitch at cone of 1.0 g/l 0.5
g/l not a sinie spot developed successful inttction . In trther series of the

ruuigicdes \!ere spra,r'ed first then atier 2-l hrs the leares \,\ere irtoculared
ir itlr sptrres sLlslrr'11sio11 . sinrilar results nere tthtairtc-d .

i,.OtS:t

Solanttnt -.L-JiUl 3l rr --Js. g;tL-rJt --iJt :bF.,':r ,s -rbr-r:.,,-l jl

;* ) ,--Iill crl;y-" cr_,, & Botrytis cinerea pers .erfr. q- jrl meionzenaal

i;"-ti -Lll -l- .JL.rj-:f !+i Jl ;lr:!Ut :U jl '-ql i (iiil.-.:\3c :):

72.9 ,2.5 .x;r-:lJl e+il ..,s irX Cf+ 
I's;'J.il .''- - J i--r.:qt-l *Jl er:ll C+^+

,-e j;r. -il_,U\i -+dr .:jrrr _J: (-l '+," -.J+) i-,;, {L j ..}ll -) xj i'-.(
i-ttJr r-il! :-s. e $ i/-l -$-* (i3#ll) .",.,!r,i.l*1,
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2θθ′の 」‐l./2-ll 与 出 J´ル ‐
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ABSTRACT

It was found that damping-off and root not diseases is a main
problern on eggplant (Solnum melongena) uhich transplanted recentlf irr
greenhouses. Species of fungi wer isolated nad identifide from the infecte,J
plants '*'ith variable percentage of frequencl'. Fusarium spp. lvas isolatec
fi:om 59% of the diseased plants. Six ditferent species ri'ere identified:
F.oxysporum. F.solani. F.equiseti. F.acuminatium. F.culmoru. it is the t-rrsl
time that the last species isolated and identified in Iraq. Parhogenicitv resis
shorvd that all isolates of F.oxl'spomm and F.solani u'ere pathogenic to -l
days old eggplant seedlings and to 25 dals old ones. Sensitivitl ofthe
tungus isolates to benomr I r aried asthe concentration of benorny'l r.aried in
PDA. It rias clear the F.equiseti. F.nronilitbrnre and tuo urridentified specie>
of Ftusaruim ll'ere sensitive to 0.ls/1. F.acuminatum and F.culmorum and -i

isolates of F.oxlsporum \\ere resistant to lerl. Meanr,r'liile se\en isolates c''i

F.solani nad seven isolates of F.ox1'sporurm rvere sensitive to lg'1.
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2θθf`の 」Lll`f2‐ う二」レル ‐
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ABSTRACT
Two hundred infants (ages I to 24 month) suffering from diarhea

and 50 otheluvithout diarrhea (healthl controls) u'ere examined in three
different hospitals in Baghdad. The studl'lasted fi'om July' 1997 to Jan 1998.
Stool samples were obtained before the onset of any' treatment and the
microorganisms were cultured and identified. rvhile slide latex agglutination
test \\'as used tbr detection of Rotavirr.rs. These examinations rerealed the
occurrence of enteropathogenic E.coli (EPEC) in 48.8% of the samples and
Rotavirtrs in 32.5o/o of diseased cases and no Rotavirus in the healthy'
controls. The other identitled microorganisms \\'ere: Klebsiella sp.,
Sqlmonella sp.. .\higella.sp., Entamoebu hustolt,tica. Giardia lamblia and the
veast Cunclidu ulhic'tut.s. Out of the 65 positive Rota cases. 30 u'ere
associated '"rith the other microbes and of these 30 cases l9 ri.ere associated
w'ith EPEC. Nlost of these EPEC isolates \\ere the serotlpe 0111. ft rr'as

tbLrrtcl that 63.2oh of total EPEC positive. Rotacirus nas also associated nith
other microbes. br"rt r,i'ith much less percentages except Canc{idcr clbiccuts.
Since three samples of the 6 Candida positive contained Rotavirr"rs. Tlie
virus pr,rrified form the stool of one patient it's anti-serum was prepared in a
rabbit. The titer of the complement fisation test using this antisemm ransed
betueen 8 to 5i2 in the Rotavirus positive samples b1' Iatex agglutination
test. lvleanr,vhile. complement fixation vv'as not detected iir the Rotai irus
ne-sative samples. These resuits suggested the presence of three difterent
strains of the virus in the collected samples.
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ABSTRACT
The effects of acute exposure of Cladocerans .l[oina cffini.s to

Glyphosate Herbicide u ere studies bl means ol estimating the median lethal
concentration (LC50) *hich were I1.01. 9.4.+. 6.51 and -l.29mg i I for an
exposure time o124,48. 7l and 96 hr.. respectir,'ely', it $as evident that these
values uere smaller than that published b1 other toxicitl. srudies rvhich
retlects the higher toxicin ol this herbicide in ,\bira rrlinls. some other
parameters uere calculared. these uere. the lethal concentralion of all
individuals (25.6 me./l tbr 24 hr. exposure titne). non lerhal concentration
(i.2 m_sil lbr 2.1 hr.). salt concentration and death rarios, rlie latest once
expressed for 120 hr. e\posure time. The death ratios increased when the
Glyphosate corrcentrations * as increased.
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Silurus triostegus f *+.,,Y1 .idl 4s*..J 15tst 3iYt Lt-1r

Morphological description g;6}.Jt,-i.4J'll .l

・」Jヽ絆 1干 いい J'‐ |｀ ハ`|ゲしo喚 1

Jメ1… J■ 4L4い ~(ドギ1夕|)■メ|ムムー5、Nl・井 戸 =

ABSTRACT
.\iluru' tiostegu.s' has a pair of embedded inner ears. each one

situated in otic capsule of the skull and on the lateral side of hind brain. The
inner ear contains t\\'o structLrres. the first one called osseous Labi.rinth
(OL). nhile the second called Vlembranous Lzbrrinth (\lL r. The last tbr,urd
inside tOLl. The (OL; appear in a shape similar to thar of (ML) ri'ith the
e.xception of some parts. The str"rdl' shori's that the inner ears (OL and ML)
consist of three semicircr-rlar canals (SCC). These \\ere t, 'o i'ertical
(.\nterior and posterior) senricircular canal 1.{SCCt tpSCC)and one lateral
(LSCC). The anterior end of each (SCC) enlarged to tirrm Ampulla. The
posterior ends of (ASCCl and (PSCC)join to tbrm crurs commune. There
are three chambers in (OL) and three saccular struclures called otolith
Lrrgarls lbund in (LM). the first called Utriculus (U). the second sacculurs (S)
and the third lagena (L) there is a canal bern'een U an.1S called L'trico-
Saccr.rlar canal. There are solid stnlcrlrres tbund in (U). rstand (L)tbrmed
fionr calcitlnc secretions called otoliths.
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Silurus triostegus.slr;..,il f Jill as"-.J 4:jlihll CiYl LIJJ

,lt,.i.iJl 4#! s+.*ill !*SJill .2

*l3lr prie,ll !e L,Jt-rrJ rg+r+l r.csl 4l* 6L.:l

dlll - rlrir 4rrLr.- (i#t Crt) 4+iJ.ll +;5 - 5lr.Jl erb ri"

ABSTRACT
The membranaus Labyrinth (ML) is composed a connective tissue

ri'ithput Melano*"tes. Iines by' simple squamous epithelial cells supported
b1' basal Lamina. In the otolith organs there are sensory epithelial cells
called N1acula. The epithelial cells in the floor of the ampullae of
Semicircular canal (SCC) are arise to form crista ampullaris w'hich covered
bv sensorv epithelidal cells. The sensory epithelial tissr.re consistof tuo
t)'pes ol cells. these are supporting cells and sensor) hair cells uhich
included four kinds. Gourd-like Shape. Pear-shape. cylindrical and
Fr"rsiforrn shape u'hich distinguish in sensory hair cells of Si/zrrrs n'iostegu.s.
IJundles of cilia arise from free ends of Sensorl, hair cells n'hicit ditfer
according to their position within the sensorl'tissue. Striola appear in the
l-'tricular nracula lihile the Saccular macula divded in to three areae
lvfucula. \leshuork area and Patches area. The Lagenar ntacula distinguish
clue to occltrrence of striolar - like reeion. The maculae of otolith organs
covered b1 glatinoLrs La1'er called otolihic mernbrane n'hile the cristae
anrpullares olall (Scc)are cor,'ered u'ith dense gelations La1'er called cupultr
auci tltere is a crescentic area tbund in the lateral sides of ampulla called
planum semilunatum while ionocytes appearon the sloping sides of crista
ampullaris.

i-astt
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--rl',3 
Conlective Tissue at: 7-;.; '* i.:lst:ll ;:)J ,t ',{t +ll tj}
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lt^].Jメ |■L

。(Redtlced Delta ⅣIixing Ratios)4勢ヨ 1ス 1ミ ]ヽ ,1り Ratios)

Basic Considerationsもメ」lげШyl

Hami1lonion Operator O鼻 L亀||メ

"(CreatiOn and Annihilationヽ  lij」IJ.L」 lこ」メ,3井 Lコ |。 メタ  ニく,

:(S9)J」 甲 |ご Operators)

〃=θi67+α
f′
(ル .ヵ )+α l(二 .五 )+α2(02)+α 3に .■ )十α4(■・■)……(1‐ 1)

8=8d― es

力
`′

=(″
~.″

)

p=争″。あ―おめ

E=面レー×司・

Q=[′
―×〒+;―×F]_誓

[′

―

(Parameters)こ=L,131a4,a3,a2,al,aO↓
i(・ い`

し,jメ14L“ギ 8t● |

.… .。 (2‐ l)

(d‐ bOSOn)dこメンじJj」1麺L εd

(S‐bOSOn)とメンこjじメ1=ム Cs

(d)と

'シ
こLJjメ 1さニメン(3‐ 1)

とし,j,ォ 〕 (P面 Hng)こ |メ♪|メン(4-1)

(Angular Monlentum)ギ 」りl´JIメ,(5‐ 1)

(Qlladrllpole)、■」l、fヽジメン(6‐ 1)

×イ
(Octapk)ヽ Lll J墜 メン (7‐ 1)
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夕め=源」    …(功
(Effective Bosons g―factor)●Jj」 メメ1ルロ|(g3)ユ■J

(Ml)げ■it^1.メl視ゃgBルロla● Jメ」1シリ

gB=拳 ……。(14‐ 1)

(g‐ Factors ofthe states)● 、井劇 gルロ|ヽ iヽ』」

……(15‐ 1)
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:■
=|た

ハヽ
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ヽ'Lll年
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11二]出ヽLゝ 1神 1ム 1ヽ l LI

ЩЩL→ D=轟貯′虐Z】 … 。(16-1)

6G2rilIl).Llijl ,.ld

: {8' lHl -!J',J.j-ti ,-tirr .r, .,4;_i. iJ:',* ;l

drlezrvtt:Ii-+L)=*o' ffi=; (r7-r)

: .rJHl -IS-JJl-., 
.,.:<: (Reduced Delta Mixing Ratios) i..Unll Ll:.lt .,, ., t*l

9=拳

岬 岬 カ

ハ

……(18‐ 1)
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Nd‐ 脚 ム:Ludl♂|ど い JLJ Щea J←ノに
腱)に
ρ)ヽし
碑ユ」lが10Jハ

U(5)‐ 0(6)。島。しJメ国|工 144
Spin Scquences (IBM-1)

←/牌n牌⇒lebl BE2)(eb)Z

21~-Ol 0.71501

0.7148 exp rll

0.10224

0.10220 exp(11
41

つ

一 1.2374 0.1701
つ

一

つ

一
‐0.9223 0.17012       1

23~‐ 22~ ‐0.4379 0.3836× 10‐

61 -41 1.6277 0.2038

02 ‐21 ‐0.41072 0.1686
う
Ｄ
つ

“

4っ
つ

一 0.9802 0.5747× 10~二

42~‐31~ 09847 0.10776

81~-61~ 1.8598 0.2034

0ミ

~-2っ ~
0.4514 0.20380

0.3427× 10

‐0.00171

1.3429

0.0000

‐0.00155

0.1077

0.2266× 10

0.1387

0,7774× 10・

0.1425x10-6
1.4788 0.1286

0.0000 0.3106× 10‐=D
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Hypericum Triquetrifolium

・・ む』 げ 盛 む』 ― 夕|夕IJ・
●y」 J螂分 メ IJ° J´ L』

バ
リ ■ い 。1

Jtt Lり亀卿 ―引 い響 1夕Lが1戸・

b出 J4L嵐 o』 ―IJLJ 4メ75り l・■ 評・・

ABSTRACT
Hypericum Triquetrifolium (TURRA)is a member of Hypericaceae

fanlily,the plant is、 videly grown in the northem plans oflraq.Different

leaves extracts of tllis plant(Hexane.Acetone.cold Aqtleous and direct

nornlal Salinc cxtl・ acts) 、、・ere prepared and di■ brent concentrations of each

of this extracts(10.20,40,80,100,200,500)mゴ mlヽ
‐
erc tested again,t(8)

bactcrial   strai1ls (StaphylococcuS  Aurcus,  Streptococctis  PyOgenes,

Streptococus Pneumoniae,Bacillus Subtilus,E.Coli.Proteus SP,Klebsiena

Pneumoniae.Psetldomonas Aeruginosa)(3)moldS(Altemaria SP ,
Asperginus Niger.Pメ hium SP) and Alicans.Result sho、 =ed that the

inhibition potenc).of Acetone and Hexane extracts are identical on bactcrial

gro、lh evcn at lo、、 concentration, mean 、vhile thcse t、 oe、 tracts sho、ved

mould and yeastinhibition potency at(500)mg/ml、・hile the cold Aqueous

extract 、・as action against(4)bacterial strains at high concentration and the

direct nollllal Saline extract was inactive. The MIC of Acetone extract

ranges between(20-80)mg/ml fOr gram positive bactena and(80‐ 100)

mg/ml for gram negative bacteria,the MBC ranges betwen(40‐ 200)mg/ml

for gram positive bacteria and(100‐ 200)mg/nllね r gram negat市e

bacteria. the study included also the PH innuence on the antirnicrobial

acti宙 ty of Acetone extract at(100)mg/ml concentration and it has been

%und that this acti、 it、 of Acetone extractis more potent at PH range(7‐ 8).

lit,ヽ

``:1:〉

1口::L』  |

Hypericum(Jン 」 )L・ Jメ|」 '161りJ｀ ど Lコ |メ墜 一 」 1し‐ 長 墨 ´

メョ)ミ1 |ヽ)・■パ:り 2」lt^3_ハ こ|メユ|´ ジヽ ,■
`」

THquet五bliu(TURRA)
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う
Ｄ

5000 0.95

7000 0.72

2θθ′̀ o」J・′2よ J 与 二 J′ル ‐

trr..ll ;;$l JE:jYl sr €-.i*.ll "o-+il a-iU .-Jr F-Jl-r df*Jl J,,ij: (2) C-, .Jl.*

%20 $;:st -i
Åメム.1 E-q(eV)

1000 1.00

5000 0.80

7000 0,75

%40メメ|―中

Å ダ́ J Eg(eV)

1000 0.90

5000 0.65

7000 0.70

%60メメ|→

Å Jム ] E-e(eV)

1000 120
5000 0,90

7000 072
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%20 )rsj)t -i
Å J´ ] Eg(eV) Ep(eV)●,メ1麺L
1000 1.00 0.09

5000 0.78 0.02

7000 0.75 0.05

%40メリ|―■

Å」̂1 Eg(eV) Ep(cV)こ,メ1亀L
1000 う

Ｄ
つ
／
０

0.02

5000 0.44 0.04

7000 う
Ｄ
∠
υ
０

0.02

%60メメ|―→

AJ´ ] Eg(eV) Ep(eV)じメメ14L
1000 1.25 0.05

5000 0.85 （
Ｕ
（
υ

7000 0.73 004
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こり1ミ |ゞぃ 0メメ 1亀LJ t脚 16リコ 1麺Lど に メ メ IJ J^]メL(4)J」、

こメ 16メリ|メ ■」メ釧 |
ヽヽ

%20メリ| ―|

ふ J^‖ Eg(eV) Ep(eV)oメメl亀LL

1000 一Ｄ７（） 0.05

5000 0.73 0.02

7000 0.71 0.01

%40メメ|―■

A4^Ⅲ l Eg(eV) Ep(eV)3」メ|なL
1000 0.83 0.02

5000 0.38 0.02

7000 0.64 0.05

%60メリ1-

AJ^] Eg(eV) Ep(eV)oメメ1亀LL
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一
Ｄ
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Ｄ（
υ
∩
υ

5000 0.95
″
Ｄ（
Ｕ
（
Ｕ
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2θθ′̀/7/J」ソ̀′2″ Jヽ 与 二 J′ル ‐

nuth.,;Jl Jir JLt'ltlJ e^.;jr ,Jc 6.i3"11 lirll &lJrll .;u; Lt_;r

)J.,Jl &l! -,1s.. J *ll O,."sll i;c 6j..
;..1,a+$ Ar..tr - e$rlt +$ - cr.lyt + p..s

ABSTRACT
This study includes some environmental factors which are affecting

the distribution of the crab burrous. Three stations','n'ere selected in the

area. The str.rdl' shon'ed that. the activity' of small crabs appears to be in the
k)*er intertidal flat. \lost of burrows diameters u'ere less than (20) mm, and

their depth were small and ran,eing between (3-12) cm. And having simple
shapes. unbranched and subhorizontal, the number of burrows ranging
betueen (150-380) burros' in 4m2. In the upper intertidal tlat appears the
active of adult statement is not clear crabs, the bunows are large in diameter
(20-30) mm with increasing depth (60) cm, and taking the form Y, J. U, H,.
In tire high flat the number of burrorv is decreased (12-50) burrows in 4 m2,

burrou's diameter u'ere increased more (30 mm) and the depth more than
(60 cm) taking form Y. U. J. H. and other shapes.

4-aslt

c:Ul}jJl ]is JLIljlJ 6=:;S -* JSE U *.ill e"6:ull J^ldl ;':*.: ;-lj:!l .-'l. '.

")c 
2-c.rn ill*:)j j+ir; -:+jl ;;-;;t;rsJt :i}n.l ;jJlr r"lt gl-L."" d

-E--:'l it aI* =J 
;SF iiJl Jiu.tj*Jl ;s- ;t i-l-:rr --:-:'jl A*ljrll aiilai^

r* (11-3) -r+ lg''."'l is\--s (+ 20) jlLl')' tlJl-Lil ;:.r.! ,'1'1r i2*r il$J

---oy 
l,4 /; ,-i- (380-l-<0) ;* lr:.s --91;33 i,',r,a.!irt:,ir L:-.-aj;.tJ*, Uls.l,l,

.rULt ,*Jl !L;i gr--s 'r+ JcYl :.Jl 3]* os 1-l .4d$l i]i-..11 -rEll JJ rjn:

J "-Er (r- 60) *-:t* ll !+i^e :l:13 pL (30-20) '.JiJl a.:l! ;t3 rl:$ ,'o;*Sll

(50-12) r-r-.ll 1l+l! ,iJr :-'S .ll ,.!JB CL.d: , H,Y,U,J Jrsi)l s,s ,'';- qlu*t

EJ ;>l Jits.jilr H.\'.U.J j's:l U: & (30) -* -,isl ,Jl '+'*:i :l:;,,3 2; I / iA
.e- 60 J. jiSl -,Jl : ;-:lt ,j^. ;:t;j e i^-+ \.:rJ A)j Jl .;c;: ;r _,!Sl
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亀|ジ型五`Lt^

pH_」 | %な 脚 1

°
F/6」 _Nlヽりさ M/Y

仰
loり ll  

メ
l

7.69 8.9 34.0    1    38.0 5/99

7.85 10.7 33.5    1    43.0 6/99

7.74 8.7 3s.o I qt.o 7/99

7.72 6.6 30.0 1 41.50 8/99

I tg+ 4.9 25.5 1 37.0 9/99

7.80
″
Ｄ 23.5  1  36.5 10/99

783  1  4.8  1  23.0  1  29.5 11/99

2θθ′̀ o」J/.′2ム J 与 二 J′ル ‐

♂ ≒尋 」
|.LAu pH」lJな脚 IJヽ■ 」 loい|,メ |`J♪ ■い J。 (2)´υ Jり■

762 12.0 18.0 12/99

qi+JJ+#l cJr"YI PH Jl

;Jc.t -,:- IJ !.:c.',i +;! 3-li. pH -.:t p,'s ;t J.-): (2 *t) J-r-+ll ,r^

-r'4 ;-: ; (7.61) U 1+ ;:l ."'tr , (7.94) "''S-r 1999 JAI ;j d H i"+

.i-:-ll ;l* .,u :rF i -E]; Jr .2000 eb .x

,plr e,ly

;j:-i,-s*Jl :^ll -.''J* ; Jg.Jl c*j, d ;Li3 i)..:-:l .J+l gilll i +Ll
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.tj]g als-l' *j'e 4 I ,*.245 J i*'Jl i L' Jl Gs2e 4 / a'>,= 210

*-i 2, -t / i '-i- 170 o-:r- ;iJl .r-u J* * iii riYl !l aJ* i l*i

.ailEJr a.t-I, ."+',4 / rj- 185 r 4",j1.iJ1 iL-Jl j t.4 I t-* 190 r.slrYl aJ-:^ll

7.89 3.6 10.0 15.0 1/2000

7.72 3.6 12.0 17.5 2/2000

7.63
´
Ｄ 16.5 230 3/2000

7.61 7.9 21.0 28.0 4/2000

891



{lrLhj*Jt 2it },iiilxL)i * ;-iN 44] ll"t*t o4s i_lJJ

*Jl 6JlL Ja-, J *ls O',.aJl ::c ij*t

rJ' * & d.F -,i.ll .1" r:c gFl .-Jr *i*+ -ll d-*:.t* ..1t g-:li:Jl eir+tl,

,j-lc, ail3l ;.28 r4+Ell ,:s37 sslrYl i-ts^I, .,.:',4 /rri-35;r*;,i:ll :rr.
.).:,*lJJl ,Gl:^ .J '? 4 f ,s.St:E eu:, (3) .J:-+lt: Jtjlt

irirll il:! JL!
i-,.,JlJl o,lJ3l-rJl}il *Lsii F- Ji*a+ JLyt -Jl Cj* *,j }ill i-)J.i

ijL.l -i=ll 93.;- A%80 jr JiSl le i. t .",4; ?\-20-2 -* 3-rl$ ;,l-Ht t3: ^u,.11

I qtUlt drl.S! JJS '!& JUr !l CI-..r.i;:r-rrt Jilr Ul .(a *, J_e+) a-lrSt

JL.SI Ji eL 30-20 .J. iLr'! U -,r.}ll Lrll-c. ;l,S ',:i- .^-yl --;Jl-l -11 
:r,^,^,;rri

.(1 +;Jr-+) & i0 .r"

-, r J,.Sl :l!l U !-,-';_,.Si i---Jl ::.lS 5t _;_j :-* : i:.s, Jl 
-.3-J1 

Ll

,:-;-Jli Jl LSJJ3. l, ro li -!'Cl ;l u .;j_-,jil :'.:-J #!- :-*;3 .,L 30

。こLLメ |

4*ljrll ei.tl^;=r4 G ,.liJt := (3) ,:; -J:-=

sl.,; S^ll r-r 」ヽ。̂]
2,.4 

7 ,iJt -,,. 二 、L^¬ こ」ゝへ、1

」         |

許 ツ|

ご二`|:」 |

n=10 ０う
乙
う
乙 360 150 I Ji_ir j-ji -3* J」 |`ム

'ヽ
^]

n= l0 170 250 120 ] .,!t' :.it ::*
n:1 0 40 つ

▲ 」 |も こ基

n= l0 210 Λ
υ

う

一

‐７〇

一
‐０５

一
２０

工 |ヽコ14…  |■ヨ|`ゝ ヽ̂‖

ま ソ コ 1-■ ^

コ 11こ 二   |

n=10 190 ０
０

つ

´

n= l0 37 50

n=10 245 380 ２０〇

一
１３ 〇

一
‐２

| 工 1ヽ」1計… 1麹出|ム ゝヽ ^‖

1許 ソコ|夕 ―ゝ |
| コljメ こ二

:

n=10 ０
０ 270

n= l0 ０
０
つ
４

892



2θθ′̀ o」J`′ 2'た
」リ ろン4二"J′ル ‐

a-ljJr ;i.t.* d 6Jill i.=i! J}j (1) C-.r .J:+
ri-Jl := ン バ |

・/o30

30‐20

%基
20‐ 10ぃ

%ル

10ぃ 」

%ユ

_,1.“
占|

出|ヽ L ^n

こILヽ ^m

N=180 1   8 30 50 ル |ヽ」lごし 1ゝ ^ヽ11

」
'1

N=140 1  26 つ

一 許 |`コlご墨

N=72 1  70 コljメ ‐■ ^

M=165 1  3 20 65 i ,pv'-blle!*
`Lヽ
^]

亀 口|N=130 1  25 40 24 I I , ,,J'Y' j^ll el*
N=80 1  69 20 10 I ut ,'o i -j*v/ !

N=137 7 30 63 Ji-yr :".i1 z.].* ］　枷IN=曰
01 隧 42 つ

一 17 .;,,)r :ir::*
N=85    82 10 r"ll -" .i -L- I

しメ‐ リメ |卜 い)´じ」り■

「
ユ |こ脚事1‐1    脚|   I Jユ 山
ユ|じメ』1 :                            |

~||.

こ %

とり
“

こ井 %| 三 井

|メ |

.3““=   _,メ
|` _― j

25       97   1    3 」二ヽゞ|ヨ 1‐ ■ ^ 1■ヽ^1

」メ|25 1 40 1 60 1 45 許 Ⅵ 」 |‐

25 1 11 」15メ ‐■ ‐

|

7 3二 1ヽ。」|‐■ ^ 1■ ヽ̂‖

LUI許
1`」|‐

」1うメ‐■ ^

JLヽ |●」|‐  ゝ^

|

|

ごLヽ lo」 1‐
■ ・

`■

、̂ n

3」 |ヨ1●メ‐■ ‐

893



`ι
吃脚しムノ′ヤi/J“が″ ′カロンとコツ́ /「/ひ■ 4ヵ」

月
'´“
´ピJ洋
`ひ
J‐ ‐

894

'L-' t/ -J I ij!.L ,,,-i :i, v, .,...,1 f i: Jrj jl (r) ,s.'

∫

∬

‥

」



2θθ′`の 」」ク̀′2'た ″́ ち出」ソ′井 ‐

ll.Kadhirn. H.A. Distribution and nature of burrows of carbs in the
intertidal mudflats of Ras Al-Beesha, Basrah lraq. \larin
mesopotamica I 3(2) 387 -407, ( I 998).

l2.Milne. L.J. and M.J. lvlilne Notes on the development of the ghost crab.
Am. Nat. 80: 262-280. (1946).

l3.Mulsloy. R.E. Accustic behaviour in the purle marsh crab sesama
retrulatum sny (Decapoda, Grapsidae) crustacemba. 39(3) 301-106.
( l e80).

14.Peter. A.W. and J. Dewilde Interactions in burrowing communities and

their their effects on the structure of marine benthic ecos)'sten1s. 51nrp.
Zool. Soc. Lond. No. 63: 107-l 17,(1991).

l5.Pori'er. L.W. and Cole. J.F. Temperature variation in fiddler crab
nricrohabitats. J. Ilar. Biol. Ecol. 2l: l4l-157, (1976).

l6.Richter, R. Tieru'elt and Umrvent in Hunsruck. Schierfer. zur entsreirlrn_s

eins schu'arzen senckenberg-iana 13 342-399, ( 193 I ).
lT.SeiLrle. \\'. and Salnron. M. Comparitive social behaviour of two gransid

.\ct'ut'tttu reticttluttrnt tSa)') and S. cinereutn (BOSEl .1. Exp. lv{ar. Biol.
Ecol.. 62: 1 -24. I I 981 l.

1S.Shinr. E.A. Burros ins in recent lime sedinrents floride and the Bah:inas
.T. Paleontol. 24: 878-891. (1968).

19.Seiple. \\'. Thc ecological signilicance of the locomotor activitl,rhr:irms
of Sesarnta cinereum (Bos) and S. reticulatum (Say) Deca:r'rda
Grapsidae). Crustaceana. 40(l): 5-1 5, (1981).

10.\\'oods. Chris, NI.C. and Schiel. David, R. Use of seagrass Zu:it-'t'tt
rtot'u:elandicct (Setchell, 1933) as habitat and food by the crarb

.\lacrophthalntus ltirripes (Heller. 1862) (Brachyura: Ocypodida: r on
rokl intertidal piattbrms in sothern New Zealand. J. Ex. Mar. Bit. Ect'rl.

Vol. 214. 49-65. (1997).

899



2θθ′̀/7/J●L7`r2ユ御 与 出 脚 ル́ ‐

夕lⅢ出I Ⅲ l凸い い 0』」1占|,、■|´ AHM■ コ |メ llL"』

Nigella Sativa

び二nO■日,L

ェL3L■ |

■コ しい/P押IⅢ /5り 。
"´

枷

.1●丼」|二 、ヽnd‖ 61ジJ 』♂ ぃ 。メリ脚出|ユ |ヽ 1ヽl LIり』 r● ^“

J―コ‐ Lが いり●ヽ島K勇Lり J｀ く」´メ J´ 虫̂が ミ`11♪|ア″〃α sα″″
J♂・ lC■リリ,コ|,もメ」|こ♪ |●Xlり 。メリコ』」｀`11げ出ご早適l

どBAシ ♪´ 10‐
6× 4■1逃1‐]MSl富り♪υ』』1出 |｀ 1`ヽ ど島 L,コ

`´
,‐ tヽBA JNんへ)コ・ ^ヽ 二が1メ1 .い |●|に 1ニメリNAAン タ´106× 5
AHM-1■ ■ コヽ゛|」口|●1^虫 ^J‐|´ 』ヽ亀」Lり・

～
メ |こメリコタ

ー l`Jyり 1́0‐
8,10る
」が
'ェ
」‐1´ ｀` (J｀ く♪|こ」シ■トメ浄 メリ

♂出に■ J♪´ 4× 10‐
6´
チ BAど 」♪´ 5X10‐

6メ
ヵ NAAど 」。、」

―
メ
1く‖こl菫二 」ゞヽヽユ,1ス・ 1こコ■J鬱■,´よ釧 二 |ヽ、1,ご■

`メ
IJ

む 国 |」出♪ |ど LJム 10‐
6メ |ル AHヽ1許 ≒,国|」中♪ 1ょ基 |●メ リムLメ l

ど BA Jこ ぃ Jり ,1■ lJ」 ご■ AHMど NAA o弁 ,こ

“

』≦,Nん ヘ リBA c■

ンヽ=dlこメYl o秀 どこAHM

`t“
」 `L`JI

J劃 _Jり ‐・
"上
Lヽ |`こか基 螂」|ス_」y tlりjⅢ J^‐ 1 l ol

むリリ
=L´
、 1ヽ■ 」こゝ`1,3oヽ ヽ̂■|二 おL」

“
■
`二
lυう0メ
"』
ムJ二
=二 `リ

901



Mgι rrrr助ィッ″′/」/4J6■ ´ ψ tt J,ヽ f″ノ И″ノイ ´ 響 夕́ Jμ L JJJ

♂L″ 4‐′
“

‐ ♂
凸J岬 |・ |♪I Jtt t4..メリ'メ

||エ リ」声 ふ |シ 6J♪J,井 ぃ 社 lL
・(Ster,1977)出国 1山り |が こ11ど 亀υ日 い Ⅲ` 6,選 亀Lj6メ シ_び 島 !メ |

よ 二 4‐|り16ヵム リ1凸|メ|のム メ 墜J ett tlυ 」l υttYI●|ぃ 諄 JぃJ
｀ ^ヽ ハ)い 」丼 上 cデごら,メ3♂ |、

“

麒ヽi^‖

“

ェ
`分メ
iル Jメ |。J全 1｀ ‐̂■Lい

,(1990`″ J
Ll Ⅲ)」 …く井」|り 諄』ひ1淵 ミ̂二丼ぃぶ ■国 ‐ヽYI社 |ジj事二J
■りヵコ|げ」36メ ヽり■メ国|こ 1ヽ tヽJ_電J.(Murashig,1974)1ヽ uヽl等|コ 1
■男出 |』≦ .亀 ミヽ1…1■り 1`。 L:]り 、_り ■国 1こメ JI亀LI也 lυj」 亀 ミヽ1… ^n

(Dodds alld Robeis)1985,」 1壷1^Lt^J都 |ョ|」メ|,3Jメ|ヽメ 」がこ国 |

凸Llヽミ1…】 |ン_L仏 ♂ 1や|コ 1こLり|シ Nttdh saiva`|も 」 1云 ・` ]出い ≒

`¨
く
メ 。こ J・ |`り昌ぷムコ |シ ≒メ J去 J́(1988-L].1981`絆 _)1・ Jメ |ユ ,ム J

6」  ^。 .〕 ミ1 .J← 5`コ 1玉 (Rahman et.al,1985)Nigellicine` 、1・ 3」LIJ

。(BaSha et.al,1995),|=メ |ムハ」|■jン DithymOquinOn J Th)‐ moquinon
AHM´ Jム・■̂^‖ 」却1凸|^L:^ュ|りL υtムY亀lυ」|.ゝ ン ■ギIJ、 J
｀ ⌒ ハユ■ ご,ハ 亀。こ`』

1亀|ジ』 .… L嘔
=、
1.1^^]山 1ヽ く

り |び [,ハ メ Fユ
ニユ4■ ご113 fJ

l .● ^^‖ 」 椰 |メ」|■|^L:^ェ ごⅢ メ」 ‐ |｀ミlJ l,^AIごLJ 1998亀コ こ L、J

井 一 1区 い メ ILり Jも上 メ |●いK亀 |ジ」 ふ ご LJ 6=り 興 IJ ttjメIⅢ り l

二 ヽ りしい メ |り ヽJパ 到 |とい メ |ン ,■ ■L(1998也 |ハリ ヽ̂ヽ ^)社 |メ ひ いL

・6■っⅢ 』IⅢり 1脚 |●1^Ll^かミ11ン 碑 ♪J`L… ヨ」 」メ ン ト 、 LI
l,ヽ ]凸LI、卜 _り も J国 1日 ヽヽ1ぃ J:LIりJふ ぃ ♂国|■ギ |。卜 J

´ JL贔 yl L‐り IⅢ出 1凸Lり|ヽ|モメ っぃ 亀上 バJ与ヨ ン ●甲 ||ゝ LAl.|。」口 |

げョ)ミ
lJ準臨 IJ出甲 ||ゝ 」五 lハミご 、

お、、‖
●丼■ ιト ロIJ→ LIゝメ ゃ工 ●VL

。い 亀国IJメ 1

902



2θθ′̀
/7/」
J`′2″゛″ し出J′ル

d,ull &EJ rlCl

.              りJコ|」L“
≦uいメ 1ヽハ‖

`メ
|ひ力lgθ′ルSα″″ ,loJ出l゛lフリヽ 許 Jメ」|´

・
`勢
亀Ⅲ■,L´ υリコ|め ぶ`6メ|`ン 甲ゝJいJLぃ

」Jコ 仙ぃりヽ■|

【卜… Jヽ 、ヽ|__めメこ′亀ミヽ1^].|。
=戸
lミロ|りJヽ ハヽ ン≦uぃ

け
二J`嘔 1亀X tlυj´J辞 が ♂ 6りヽ 25ご |夕 びヵ こ墜 |ひ ヵ コ1シ ユ こυう

。凸い fl夕」
～
ユ リ11,ふ ヨ LJ.コ |ン J騨 亀LI

JJコ 斜

“ど ご中さ6」 %96メ ェ 評 lヽ JJ口lい ●丼 Jυリコ1ひ ■ ‐ 1ヽバ こ二 |

Sodium hypoch10rite rメ 丼」I Ⅲυメ 鯛L JJL JIり Jコ|`」&´ 脚 l壷メ |

|ぃ リリコ|´ 1・ 』さ■JoJLモ押
`ヨ
υム」1壷メロ|ど υJコ|・メ 10%」がヵ

」 J許 メメ い υ♂ IJメ」 輛 ■|^1‐ ^‖ リロ 亀り ●lン 6工 戸 IJメ鋼 1・叫

・辞u ttJさ 脚 IJぃ ル Lい FL分 ひ ふ 1■日 |`1脚 |ぃ Jリリコ l

積 劇 ■り♂ lυ一
1 ^`.ハ ニ Jtt LL」 許 与」」l・ |`」口11,ヽ‖山L■|。さり。1`ヽ…・1と墨 1́^‐・ 1

■ JL♂L Jlご出l【 ｀`しげ l Jtt LゝⅥ・ゝι`。L`「 1ヽ J´|メ e`'21υ綱J
L■ J国1許 JJ序」l(ゝ|ン 1^1‐ ^](MuraShige and Skoog)と リメ|ムL」

“
エ

``1、
J6二」_メ共 6文コ131± 276丈浄ヽυ■_脚|■日o JIい いご国|【 ´`ほ

.F光 出しL8J■夕tL 166」 こバメ1500

評 LメL3り ■暉りK勇口 lJ●い ♪ |ン 脚 1●1^彙 ^か 。ェ リゝ｀|ドJ

ょ ´ 工 ≦ 亀LI´ Ⅲゅ
`l。
メ lⅢ」IJ」 山|り押 J=Ⅲlど墜 ン・メ リコ £1ユ 1ヽ ■ヽJ

9× 10‐
6J4×

10‐
6J2×

10‐
6J♪
´ 1.1× 10‐

5J5×
10‐
6J3x10‐6メ1ェリ、AA)

う
Ｄ
∩
υ
∩
ソ

.BAン タ´



Nigelta sariva rl.tg*,rr .'rsJr a?- a uLIsJt .irlri-r q,iAHM 4ta,lt gJt sa;t g:
gJbtt y- el:o

L+= a-j*Jl grlt*..'<JYl .:-r $-l AHM J^!r *- a-rJJr .$ ; Jt{-r tx
l0-8 : 10'6 t--a j$l-r+,1MS -t'*rt .,Jt , :*. I e+ l99g a:- ,jc,L+_l ."- , J$ cr

.-,;Y-y 4xl0'6 jS-A BA e -il -ryr.5xl0'6 ;$i NAA 6. rl ,:.Jl Ll -1)_e.

CJ..! ,J 3l o3 rj gdLSJl &t'-'r..,1 d .J$ij Jbil AHM 0*.SJ)t iil.:l ecL1.-e
,J .,'1.r;11 E-ill ol-.h. e dlli t-i"l .,l;:rJl eX .1" -,,_l+ll-, !J*:.ll 1+yf *rn

.基Jノ劇 |

6jEill
cl-:gJl i.^Jl JJ:,J drl+x uriJt i;t ,.il .- .l : el: Jl a.sll -,J! ,:Ljyl Jt.,iil . i

3A98 J;.Lt;:;. s'6 3',s[l l, .r jl ]-,! {ari:..J1

rJl 6j1 ",rll.", -.'Jl :3JLSJI d:rlrslt .,lc'LtJ:ll o:+iJ.ri,*Jl 3;Jl el.r'io j.;ii.2

CJ! ;* ..dt <tt &1,-1..Y ; ',is-. :i:lS NAA -e BA ;,. i.,l ,Jl j,Slrl Cj.+
&l\'. 'Y a-jNl 4-Ji-jll 6-iill :;-r)- J>i J)" J:i Ji=+r p.i .crr-r:g .Jrill

!l .rYl d elrl l0 Cx L ,''--rlj j+ BA r NAA .r. JS i i-ri:...!t j5lll
e L* l8 .x-r BA .x 'ly-ln 4x10'u 6. NAA ;* -2y;r 5x10'6 .rt" q:ut
rj-,r J;' r) . BA g.9x10-6 C. \AA lr -,Y-r 1,1x10-5 -J'*ul -LLr)t
j+ll;Jl Cl-, # 4. -* L g-'<:l &1.-l Y :*,)j! a.:.Jt :r:ilr cr-3t;j .(1

# t*3 gj.:il .1l -l- J-r+ll .x'-' lJ 3'i;3 .NAA, BA i .JS ;p i-,i:..J1

NAA ;r- ;).1r 5x lOn .,Jc ,JJIJ' :--Cr -s^ aj)- .+-j 6y # 3JtsJl tt,-: .r

.BA i ;Y.y 4x10'u e

904



2θ″′̀の ‐J′2ユコ
―

´井  ‐

.メ
l`」   |   ″

いここル ‐ い工lⅢ メ3・賦‖ギ|ひ…ひ押 IJ♂」|`｀ ギ`

許_げ二日げ60‐ 17ン 」酬|ヨ|♂轟♂メ』ひ・こ」メ区 ■12‐3醸
五
`味
^´
―
l"(5)J,卸

～
剪Jげ 70‐35ン タ』みoこ」メ 」|`メ

`=lυ
」|

_〉 i=」
   |   ‐

‐｀く｀ _ヽ1」 ―
…
ⅢⅥ JFl,』 基 ひり出1-

評 メ 日` 3メ｀■ 1」 挙 |メ1,6Lメ|ン 小 り準 ‐ 」'■
■■島

=｀ シ |"Lメ Lメ■|ニ メ|り をメ』 USヽ こメ 許 1`メ J二 ‐
←二 ♂
IJ■｀ l JS,― ■ I JIメ |」 い ■ Lメ 1壽 ,3口 |こLtt r it,メ ｀

Lメ 」 卜ヽ1=二Lメ ごしい|パヽこ,6い 。(3メ→ H.U,J・ YJ⊆ ■■ ・■ヽゝ
1ス iとし■ じ1立1い 」ljメ こ■ 」押 1日 `メ

|ン Zさ1こ J― 」ち゛→

も一 |ゝヽ 7-_l JI評 ≦メ X」 コ・ Jン メ 1早 JメIJ塁|,HJt‐ _Yエ

■ 押・ lヽJンムⅥ評メJ,‐ 評 曝▲ゝ り́1メ|‐ |ょ」‐饉メ
■メ|

樋 ti“」  |

い パ 」」 い 諄 祖 1,Jヽに ´ り測 ゛」」
～
JメIⅢ ユ

_当 _‐ =ゎ CrabsこLLメ1ぃ しメ ユ メ 1・ゝメ リ`じ=二
」パ |

l■7′′Dpr71′力
`′

′77″′Sυ=→_」 ごヽ∫α′″,41

._(107-3)じ _→ ヽヽ」メな丼よびJこゞ こピ上メIJご口1,■

`ゝヽヽ |一と_― al― 嘔り≒エロ|コ pH」|´ い 摯 ユー411oゝ 」二 」 |`

■メ|二 r Sesamlaじじコン」ヽこりl卜 ま``■Jυo J 1987`_lゝ 1り Calilこ■1920

■ ヽヽ■いヽ ,く1■■|メ JこL≒口|び」ゞ tゞiジ」Hたkman 19~3.SL,

Jl pH」 |´ い 準 ♂|タユメ|」 坦口|がLⅥ 」Jコ ‐ こL■メ ,ゝ J

亀ェ
=|

ｎ
ソ
０
０



oLUJbtt Ji. Jt,.t:ib g.jJJ (* t;b,t irislt 4t tslt ,,2+ n*trt
fuJl 6)U )r,,, t f.UlS 1L,,,rJl 4e tj,-

J-lill 6 \$-ll Jisll +- Jl l.s.)j lajl-tll3 t=-b-t-l JLJI jgl i-L-)* ;.
6!1 r ll ..+ IJE iinj^ Jt +;:.: c. O-$ L l+lle Jl: if+r -i,S-.iyl ,^:l:_. j,.*Jt aLlli,

cl-;Jt-! J-j"i .itt r"tl o\ ,r3 J'i-Yl Jj.sJlJ -,jl CI* j _r:yl eLll -ti i +>l
■ …
ど… 1●LLメ |.ゝ ´ J.・メ 11ゝ ひ メ

3♂ lJ桂り J6メニ !山LLメ 1

い ご
うり ‐ 出さ漁 Jり国 い Lリメ エ こり 出

“

´ ■夕 ｀ 卜 」13其 1

F」 .L.u ttt411、 ぃ Lヽ■ 口中 V ttt」 |・ゝ 二 襲 山LLメ 1.ゝ JJし 銀 lt卜|。 ご |

6メー己|・ゝ♂″ )」|めメン ,日|ひ 甲|工1山・
≦♪1,`∵=い 1ヽ“いヽま週lⅢ

(Hill and Hunter,1973;」 、1」‐コIJ●|ヨIJぶ げ出 ぃヽ|｀ いいぃ
曇LLン 」 13菫 ふ ヽ鼻 口 |ム J■|´ メ1■メ IⅢメ Jゝ Hicknlan,1973)

レ ム 1`し Ⅲ 許 い1井 もヽメリ_|ジヵメルリ|ジメlj」1出1ヽ■^」 桂り|

♪ ,一」|ヽに ひ,い い Jヽ りこ1墨VJ:■ ■メ|.ユ じヽ ‐ ょメ|リ メ |

(Sdple and sJmon,←_゛|び全もメリ墨)工13メ こニメ三|`J工 」・`1・ '3Lメ l

.1982)

も|」I JI Ⅲ t411もい 1シ JIミ Iゞ JI(ユ
`L4-ヽ メ リDLメ _"e■

二 ,

,1』 Lェ 1学 ■ Lュ Lりヽ Ⅲ lL(Mihe andゝ lilnc.1946)り 1年

こ1さ 出LLナ」 |タ ム )-3パ IJゴ |り|ユI JJ・ 口 1ご.社コ 14ムLハヨ .ュ1タ

■LLナ」 |ごト ハbメ 」工 |さ分 J tt Js許 Ⅵ υメ |リ エ 1-■ ^鰺 3じメ lυ医 ∵|

.」
“
」11ム ニ場 ピ |

U,ル 社 メ 。Jt⊆1甲 出|ヽ ■ バヽnン ._メ||、 い J国|卜 ´ コ 1社lE｀ 」

こ」メ」|ルナー」じ|メltハ墨■ム1ミ 1モリメ
`■
fメ墨ニリ113こ ご1亀tLIJ,ヽ

・

が 出しメ |・ ・ゝ峰 e典 ‐ 甲 1、い o国 メ |もJ´ }・卜 lヽ Jl l」 loメ J

(Kadhim, 1998:Powers and Colie,ヽ ,」|モリい らギ :く ^ム なじ=JIし“≒

, 1976)

` 
、、1口IJ■ っ t卜 "ヽ 夕LJこ ジL」 1静 錮 |卜 と メ |メ :(卦 L∵ も

‐ 一IJ」い Lヽ 咀 い J出 工J■メ |み
´ヽ 1ご
メら |じ■

L｀・3ユ1メ 1ヽさ

・ 墨

`豊
三 |

3ン ト 弓 バ 1ム ‖ム‐].ヽ ょジン 菫 」Jメ IJふ い こLメ
lジ
■ 三
1げ 亀」μ l

辞 YIり j●」Jヨ 1出 |、 L二 ♂ ,メ ご 祖 り|こLLメ |ぶ J.(ChanabaHl,1981)

896



2θθ′̀の JJ`′2ユJ' 与 二 J′ル ‐

」,事1工い Lυ,』 ,じld巡り1伊 Ⅲぅちメメゞ́ メ ニロ |・ゝ♂ 』ЬJ

脚  lス ]・ゝ

～
メ 亀J」 J慶 :(Mulstoyl 1980)亀軌`6メ メSy～メ l`国島 e嶼

彙 メlJ脚 1…
…
許 甲聟 い もメ 1瑯 岬 』ムJメ lⅢⅢ ・リ

oLリ メ 1ヽ国 葛 ゝ 甲メ 1 lLJ」
～
“
劃 い ,‐ (だⅢ 勁 ι り Jlなし

yL

(PenningS.1998`Bettmin and Genoni,1991・
1987J知 。)■づ 」|～メ 1ひ

計 こLLメ 1と■ りし 亀ヽ LJし出 IJ出1ヽ L.^].ゝ ´ 卸 ●U」
`分り
J厖

`|｀

こゝ甲 メメい1区 ■1さメl"JttK■L脚|ン神しJlリ メ」い` い し口 1

・`  ふ」|バ (W00dS and SchieL 1997:Burggren et.d.1993;Genoni,1991)
_上 二≒ t4S(1999`週1)こ1ヽ L^]・ゝひ

～
メ|●い,ヽ」ル l許 工饉■国1

・6J出1よ韓出じ

ξ」εゴ_|二Jり 6メ」|な■LNび口|♂メ ■挙メ出」ム」  "が
も ミ`1 ■`ハ 1バ 」|・■げ亀メ 1■メ1● 1りヽLL砕 J6メ|(井 ユ・腱

(Saple and salmon,1 ,こ′ 6υ,-0こυ」1'=ニユ エ
2.こ こ`,こ L」 ↓1メ」1

1｀ ヽ二L“ヽこL_メlJ渉レJや 」lδメ辞… ひ J国|ン ■興|」エリI J 1982)

曇 井 二lメ・園■リエ eェリ.コ
lにン。■ り

“
甲いう』さJ・♂|ム」l●いリメ」・j゛

1

耳
|ニ
メ ゝ=墨

1,こLLメ l」ゝ +1ゝ りoしヽ 」1ゼ =,Lふ
Ⅲl JI勢 」

`SCいに.1981)と_」 ■ い ´■` ♂押 lル 6り=Lメ ■ロメ 1ふ ♪
.(Genoni。 1985`Anger,1996

・` さニ ト リ ´6メ1こLメ1」 ♂■6メ1場 勢 襲ヽゝ シリ
oに]」lJメヨメ』も´ヽ"メ

l Jl戸 J JJ贔い1区 日 Lヽ…1か しぃヽ 1

・こJミ ]」|ユ‐ンJS｀♂こ」Jタ ンメ|・いeメリし`・
LJりり、ヽ メυlメリ

」1麒 1ヽ3ゝ 3‐l J Chahabani(1981)メ Jゝ～メ ■ を メLよ 銘 l ott υJ口1ドリ

リ」`絆 こ
jジ」 ジ

さ■ l`ⅢジL tt υJl♂ J,P』 ■ゝ ll工 ■‐ ■Lメ エリYメ

評 井 二‐い
IJJい り出

1ヽ1甜 ‐ 工 」 6ノ ン が ｀へ興 1ふ が 3も メ 1しLひ

・諄ハ1メ1」lJ響 許 メ1●L

♂ こLムい lJ・・ J,6-L脚 ■ ゃ≦ 卜 そ
国 1ム Lゝ ♪ ム

"

`―
■ L.1`渉 一 劇 リメ |,」lJヽ

吼 こい こ→ Jメ |ム ユ tりゝ リュ Jヽ L´

897



…

しム′コンL「´ ニメ 曇ゴ ´イソ
`ヵ
りれし」

力
'´“
― J′

“

脚 干

…
」 ユ  Ⅲ̂洪Lり ゛ 1り 祖 り 出 Lメ 1井 ‐ Ⅲ こ ij基∵ ニユ 脚 襲 ゝ

.・ヨ16メ ■1ヽ L.・ ^ひ こLLじ」1=→」ニニ→」」3Ylり」NIJヨ |

Joし
`=」

リメ■J_メ|ヽ」丸yttJ L〕´」=ヰ
。(1999)`うり 1`3υ“■

|-3月 |ムーヽ一‐ ヽ

」占脚 メ |ム・‐L,fメロ|こ Lソリ午1く
・ニニー

1 ,ムヽ .e」い口lム  K``井
“
電Lじ `や

、.:",,,`7ら ′

ニメ:メ ・三二J― `)」 |・ 1

:■・メ→‐二」二じ̀絆メ1

`31 Ll 
Ⅲ・2

1920)

:〕
ιVI(Snlith)

」Exp.Ⅳlar.

tα
`.′

・ζr/p`′ Y

ヽ
・
ol.87.97‐

:(_二
=:_.:

,,′ _,‐ :'_7‐ ( ■

.(19S~ .Jフ
=-1_^ :も ,“JI

3.Anger, K.Salinit)i tolerance of l:le laぃ ■e■ ili irst ili・・eniles of a
senliterrestrial grapsid carb. 」′・′,lc7ヽ こ、 ′7,Fご ,、 :「  Rニモ:littil  」Exp.卜 /1al・ .

Biol.Ecol.202:205‐ 223,(1996).

4.Bell」 amin, E.N.and S,C.Pennings.Filddler crli‐・.=こ
=I■
11]:1 11ltel・actions

in hypersaline habitats J.Exp.ン lar.Blol Ect,i 二15:fi‐
`S. 1998).5. Burggren, /ヽ.ヽア. and ンloreira.G.S illd Fヽ l Si111、:s SriCiic d、 'nanlic

action and the metabolism of tlie brach}liri■  il■ i cribs θ
`lilJθ `/C

92′α励
″α′α(Fabricius,1787).Gο ,7'(r｀ iSご ,::ぎ :「 _「_: :こ lreil:き.1803)and

CrJ′・ddisο 777α  g`′α′7/7′′″li(Latreille. :S25)」  三Ir ).:ir Bici Ecol.169:
l 17-130. (1993).

Calman. T. W. A neu' crab of the _tenii: S:-i:r::-: ::,:::-. 3:srah. Ann.
Mag. Nat. Hist. London. ser.9:62-6-<. .e)1,.,

Chakrabarti. A. Burro\\' patterns o: (-)L'r rrr,,ir -: ''- ""'.'.:.'i;,s11Pallas)
and their environmental signiticar:;: Se::.'.;:.:::;:.::" :::-,:::.. I 5(l13):
43=53. (1981).

8. Hickman, E.P. Biologl' of theinvei::rrates C.\' \1:s:1 rr.::tpen'Hill.
G.W. and R.E. Hunter (1973). Bllrr..r'.'s oi _::.i i: ::i: ')-'.-:., .le quuth'utu
(Fibricins) on the ban'ier island. Soi:::: u'e:'l:-:. l'.:.s f'-.:s:. r. Desirrrent.
Petrol., 43 : 24-30. ( I 973).

7.

9. Genoni. G.P. Increased burrou'ing b.. :ldi.::.:;:t: --'-'.; ,',,

(Decapoda: Oc1'podidae) in respons3 ltr .,.1\,. :.- -; s-.:1.'..
Biol. Ecol. Vol. 147: ).67-285. (i991

l0.Genoni. G.P. Food limitation in sa.: ntt:';:'. -j.:-i.;: ::-:::
(Smith) (Decapoda :Ocypodidae). r. Fsl. \1::. 3.i.. :c....
I 10. (1e85).

89S



■ ・      ヽ

2θθ′̀
r7/」
J′

`′
2'｀ J 与 二 J′ル ‐

とい 出lυ
`甲
oい■」と

壼 ひ J国 1占|｀、1劇 亀メ |(eりい)■“J16メ
|-1‐
戸υ JJ、

JBA“
“

静 れtt^メ |メ リ |しい 呻 L」 許 を ,リメ IJ`」|゛ |

JlSJl &1.-i..1 ,Jc AHM J XI rt.u -*" 
E -+

,r-Jc, ..;-jJl :l;:Ul eX .r .!tSt :t-siY i:,i"jl 6J:iJl crilS ;Jii fu;ti"

u-. ;YJ'- 5x10'6 4. ll o-J AH\,I J tll & Jr iSlj lCr iU:^lt MS -tUrt

AHM ."rAll t-rl d V31 17 J#L +S. i:tS ,BA .x -r)r. 4x l0'6 6. :l NAA

e- AHM ;r -,)3.10-8 & t'r,-1, !-jl ,,s L, ti .t* Ll -;,)3. 10-6 j$i lii
$l-iJL-+ AHM j-ill l.t.i. ;t .l*r-!u l-s ,-ns .(-2- C; J_l+) BA .,,. _1) jr 4x 10-6

: r-ll g11 ,rl *l;:Ut eX .t" JlsJl itr:j-) Li ', n ..rlS ;);* l0-8 I 10-6 L.i",..Jt

6 ),-ill LlJj BA J NAA H rl Ur-:ill .LLJ)I Jl o:r3J 4iil-;1 $o iot- ot.,*Jt

!l*J)l o-s J'J'l:r jlr--, ...) Lll -tlr c. t- JsJ arjln uJ'sl gl:ri-Y ij.-)ll
.BA -l NAA fi3j,-ll iJ-,lJill jroJl :Ll^r.l+jll il-b^ll

■い■|メリ↓り 1こ■伊」国1凸 1｀ 1ヽ・Ⅲy ttj】 |(♂lyぃ)Ⅲメ|・メ|-2‐ JJ■

・ゝ 」AHMり」|・L´ ン 1こ■ミ̂メ1メ 甲|ロ ス̂(MS)上 L」 J ttul.|さメ |ュ 'ヽ 1

こ1.|メ 3JL邸 6,り がBAど 」NAAど J

C」 .1メ 3JL J因 6,1メ ごドNAA
9x l0-6 4xl0'6 Zxl0'6 BA/NTAA

♪メ

14 12
つ

一 3× 10

14 10 5× 10
０
０

く
フ 15 1.1× 10

10 10‐
°

♪´AHMメ j
16 17

14 14
.,1)-;r 5xl0{ NAA

う
、
ノ 14

-;Y.;x 4xl0'6 BA

905



Nigella sativu elty,r 4pJr auj u uvlun Ltrrri-r srAHM 4e,,a.,1 ylt 7!:a gt
gJLall ,y,,,9t;a

cl::Jl :.;sll oli ot;:U j$l eti L.l+_t .3

j-Jtr: LeJl :1 
' .lt MS lLrl .-J" L-r-,-*ll ol-,pl.rlt etl il ejtxJl ,-,- 'rl

-ll i-: "::'tt g>Yt +lS d)" JKI uJlst +r!l d+t+:-l BA J NAA rl. JS er. iil:i.
ult <tt F.^U J-JJSI i-.-.i. cr:ts BA J NAA i). all.. "tl ;!l_ill .*+ ul_l -r_l+Jl
.tr-n JJ ;e Lrrr.,^ll Sl;ill ,,,.,- tlt-il (r"lSf J.j ilL .# ili.i.) !.,,.-:*l c_r:lS..l

NAA .,,.;Y-e- 5x10'6 alu:t .:,c. rlrs (Jlsr r.i J.-ad) tLlll J*$ ;r L-.t_. tr,
ll 'JYl gl3.I'*3)l 4E.jlc c.jll cq cl.6:+Lt 4 :s-r r+ BA ..r,y:.4x10-6 _9

ttrl J "'L'l NAA ;p Lrl."Jl jsrjr eJ.+ c. BA .x ;s\_eaZxl0'u .,Jc a:r*I
,', L.l NAA :- -,r)r- 3x10-6 g BA .,. ,,)r.4x10-6 i$jll cJS ;JtsJ i,:i
,,llJ L+l ;.i+ :l_,pl+ll e.til iJ.l+:-yl d-dL$ i-rir ,Jl 

-tsl,lJt is_! Uf :t;& tlri.J
,+.-lil # +->:i gyt +-$l ttr1. I elEa .;tS-e .(3 *, dr:+) et*:t .t,*ryl ar _hl

e- BA ,* ;Y-o-- 9xl0-6 52xlO'6.^Jr +-lLrlt .tl*,yl l:c L L.ir Jl -tl*Jyt
glt .l-lrs .}-.i C:+ .Ctyit ,Jc NAA .t -,Yr. l.lx10'5 : ,)r 3xl0-6
BA r NAA ;- gls J)" kJl _rl.: Jl j$l>lt J. .ji d t_rr+ ir$ t=); Jj ,L ,-ai

(3 *-,,,J-r.*)

tFJl tJYl Jl ;,Jtslt ;-lSl etr;Jl i.r.Jl &Ut,:l;rU jl4|^Jl eti Lr.sir _3- Jr+
.r.JS ix ajEi- j$l;r, [rll t-rt. -o (MS) .tLrl ,-Jc, dt cI ..r 6;1LI 4 ;:-r r+

NAAり BA
9× 10 4× 10‐

6
2xl0-6 ♪メBAメリ|

こ♪ |

も,ム」|

国
　
　
Ｊ

とメYl

も,ム」|

♂ 国 |

～
ノム」|とメYI 」 国 | NAAメメ|

ジY」"
++

`lり

♪|ど 2
+十+ +十十 3× 10‐

6

jlジメ|ど 1 ++■

`|ジ

メ|ど 2
+++

`lυ

夕|ど 2
+++ 5,, I 0'6

+十 δlり♪|ど 2
++十
δlジ♪|ど 2

+‐+ 1.1× 10~5

906



2001 ,(7) JrrJl ,12 rJ+4Jl L^r,ar:*l ,* ii

:Jtsi*)l clLS BA C. Jl NAA 6. -el or-;l AHM J^,ll & .,l.rr .l iJls *i.;
uJ-lJl J;JS C$ MS -t-r Jl o.:s.jl AHM iiUl ill.- .f ql ft:fil (.r-Sr 

'.j)0- d-!l tt .JYl .rA s! gJSlr j,.i r.iSl t)-r l0-8 -l 10'6 .;...:..Jr :u#;1 j
u,- JYr- l0-8 ,.r--:" t':L.lt !-Jl .C a1.r.-b.iil tj)l #-& Lrl: ji), .J.-;r
r 10-6 -,$ljlt+ AHM 6. NAA u Jyr. 5xl0'6 i.!r.;l .:ic, (-a- i, Jr-+) AH\l
g;3l-:Jl .t*Jl ,C a-Lr j;il o:lS oJL$l ;;S:l cl;:Ut C.ti t,+j-l ;! ;).,* l0-s

g>)t .pS dr JSI 6_2 cg+ -,:+ll _xr$ -tLJ)l .ra .,: t-rlr AHM _).r i 0'5 --
3-^: ,rti .)Yy 4xl0-6. j$li BA Jt NAA Jh+*r sr3 .(-4- d_., 

j:-+) !.Fjr
!1 ..,JYl o:--o3 ..-.rS-,Jl u j)J l0'u e e-l.r. .;$ll,Jt ..;:,!',.sll J. Jr;jr ;S -JSr

.(-a- Jr:+) \* _,p+ll i-jS !.\ f3 a-;13 "a;.q-+ +J*iir t+yl :;f :*g

Jl OJtSll .;6,1 el:jJl iFll ,,:l+ ol;rU jli$l eti !'+-l -l- j, -o_,;-c-= ---l- _-,.i

J" JSl;l kJl trl ' . (MS) .tUrt .'b Jnll cI .r. C;+-t 4 )ri 4:.r;.:j' ;;)

i;!r.:^lr

lrl _.rjll3 at-"ijYl ,.Jc i;:iJl U 4I1=r lls ,jS ..11 Fut .:lrl or .-!-e-lr-lr ;*
4-*-lS et-ay;;l;^: i-:;: ;n;.i,* -i-l-,t,''-',J .,' 'i^ dl li t-: .i; .-. ' _: ;

NAA 3 BA e jl o:--5J AHM -dl ell"

t L\ .

.Yy BA -lx l0{ 4r Lir ' - -Yy N.A.A 5xl0'6 dt uu. AH\,I ,.J
Jr+ cilg/

i F:ri

Jlsll tjl
af Gi

.JlSll
び
一́

1 +++ 6.2 Ir_-

+++ .r. jsr
l0

++ gl
jl-.rl

907

.|●,」|二
、ヽ]●ぃこ|ジJ」 1■」l♂ u==1



川む′rrrr srr″ッ″′JJ/4コ Jり´ び脚 ク 'ヽ t々戸И″″ ´ 卿 夕JμLJJ」
♂ 詢

"4“
′出

♂
亀し 1こ

・ゝJ Tod p6tendallyし ゝ釧 L国 1等|』 颯コ lex■ ■婢 LIゝ J
。(Street,1977)年■ メ |り」ILム JL」 等り |ヽ週 1

`ヽ
r」
許 LLlヽ ふ_lJ国 |。■ J丼ヨ IJ■り |ヽw躍 1社bj、出 こい J

■1`]い ‐ ♂
|■J脚 lc井 点ヽ‐l LυJ■ 。ゝ JJ国 l,メ」11^‐1_1■り 11・■1

-Jヽ
 ^―
)。輿 |メ国 |“ニ メメ 」 J≒ ●り |.→J■り IJド J区 .ょ.り |

。(1990
■L■ lυ」 ‖J`,…1♂ ン .メリJ国 1出 |ヽ 1ヽlJ亀 lυ』 oゝ ごLり■ J
い |●KJBA JNAAシ ふ ひ 亀、ミ1… ^‖ メ |メ I Ⅲ Iど 聰 卜が .|。メ 1黎 |

け “
LJよ 工|メ ル |』」BAひ ♪ ´ 4× 10‐6,N^Aン ♪ ´ 5× 10‐6メメ

ヽ BA JNAAシ Jメ|メ|夕 許
～
J国 |キL夕 |`♂

・
ン・メ リ」 国1出 |ヽ lヽy

lヽ い Ⅲ J国 |メ ↓K』≦Jハ110ひ 6り■ Lぅ ちメ ひ Ⅲ J国 |こ |｀ヽ・ JじK

´ 辱 ■喚 K勇 国 IJ出い り |シ が ぅ分 J」 LJォ て _|■ IJメ |じ■ |ゝ ♂ J

い LJメ lcr■しヽ̂1.、 げLyl、り」IJ国|メ JJ■り|`ヽ ふNl tlυ j`^LJ
出|ヽ、lJ」IJⅢ AHMメ |ハ・ 亀LI J区 。(1998也 ぃ Jヽ ^― `Street 1 977)
。・ヽ メ AIIM亀LI亀L♂ 響 ヽ υ■oK」 国 1島 |ヽ 1ヽl JJこ lυ。り|♂ シ J国 |

Jニコ1亀J6さ jヽ湧メ ェ■|コ|」メ1中 1ヽ ^lJ 3さしj」ctL■メIJ≦夕|ゝ
ユ1 ・デ |げ二 AHM← _NAA 3分 JJご 国 1出υLIJ(1998・ 1こt^り ⌒ヽ ^)ψ理 |

L:,メ|げ」|・  ヽ ヽ」 AHM亀 LIシ ュ腱 13り,_.,も メ ‖£1島 |ヽ 1ヽ1と■ 亀 |コ |

げ
塾
`～メ
」 |こメリ|タメ ン メ lυリコ |む´・

“

、c■IJ)墨 JL OK」 .ご|コ |

卜 」 OKJ`メ |もメ 墨 |とメリ|夕´ ぼ轟 NAAシ y.AHMど BAさ分 りJぃ
AHM『 上 1 、」コ |ムLリッ|♂、シ メ■ 11・JAHMど BAぃ J亀LJJ国 |

Llυj l^LJ´ モ|ヽおいヽ かぶ」J共 』1. メヽ IJ“工 J増 1玉J.NAAど 」。ゝ 」
砕 4“」J"出 JJメ |く ]、ト ー υJコ|タメ ぃ出 島■ り |`ヽ・ 6う jヽ■甲 |ムヽ…ヽ |

…

錮 Jメ |メ|´ LL● 峰りK勇日 IJり J国 |「 .・

け
出 が 勇 日 IJ〕ぶ 」` 1

(MuraShise&sk00g,1962,MOhammed&Al― Sdihと→υL出 1とメリ|夕ゞ

０
０
００
フ

。1996)



2θθ′̀ r7/Jコ `′2・
7・ Jリ

与 出 却 ′ル ‐

6ン ≦メリ1998社仁医 Jミ ^_り|ふ メ́LAlメぃ ■Ⅲヽ亀|ジ』ふ 」

``さυ井
ヨ |ム ‐・ ^JJり 1・い メ |キ ■ 月 」 ト リAHMメ lFL J`メ |

J l■ ■lυ興 lc■ ン・メ リメ国 1出 |ヽヽ・ J【 _ヽヽ ∴ミ lコI LLJbil」14LIJ‐

← ´NAA甲 |■Lス』上り 1許 ぽ国 』」いし 3興 1脚劇 メ Jぬメ |ヽ
ふ ¨
` lρ Lり 、̂ヽ ^算 シ ぃLメ もし≦夕 |ゝJ.ご国 |」腱 ひ 彎Lメ 1区 BA

♂ ●Lメリ |ぃリン ´ 昇 ■IJこが り |」井 よ りAHMメ leL Jン 1998

年甲 |ヽご 1ゞを lυj l^LJぃ L"Fヽ ミt]ご |コIL」」|

」ヨ
l.ハ ▲tl

`J・しメ
|`メШ
むメ
1」
=`いLJttJい IJj`:ⅢコIJこ口 1`【 こ14ご ぅメ

`、
)ヽ 。1

.(1981)

`― メ
1`♂

♪ |=・
Lヽ]`ご
メ |.コIJ夕 lJ甲1島・ ゝ ザ」」|`半 尋 “

い
=1.2

.(1988)`■メ l

l rl、 Lll、 ェくnり1=≒ジギい `■
二L」lし)ビJlJ二 ヽ、1ヽ |えら|じj`J".L→ニリじ“●二 `ご

|=SI。 3

.(198⊃ `ルメ1払ヽ`脚lJ

ヽ」ylJり」1亀 lジj♂ Ⅲ メ絆口|`■ メ■_″JⅢ Ⅲ=1平 `ヽ

4-.4

。(1990)、L句国1礼 ヽ .ク」 IJスニ|,Lll`二 く‖Jさ も,コ こL二 」 ス・ ylJ

ニ ー や｀ こメ ー `■JJメ 」島 J‐
…
L`ご LコIJ‐ 【lL´ 1半

`L_.5

二 」メ|″_上 り =|● 寧
二1需」 1亀 |ジメ1い 。りJDり メヽ ‐ ム.、 _1こ い ≦劇

。(1998)`28-14″ 2=」19k』
6.Basha, L,;Rttheal,M.and Aboulenein,H.TLC assay Ofth)・ moquinone
in black seed oil(Nigθ〃α sα′Jッα L.)and ChrOmatOgraphy of
dithymoquinone and th卜・mo. J. liquid chromatography. 18: 105‐ 115,

(1995).

7. NIIoharnrned, A.ン1.S. and Al‐ Salih, H.S. Intiation gro、 th and sh00t
regeneration from apical meristem ofPお ′αrα l,θ″αL.Raf J.Sci。 7:11‐
24,(1996).

8. Murashige, T, and Sk00g, F. Arevised mediurn for rapid gro、 th and
bioassay、 vith tObacco cultures Physiol.Plant.15:473‐479,(1962).

909



h'igella Sativa el4ull t+ll aU C, u,JtsJt &lbi_l siAH,'I |ta.Jt 3all 7.Eia st
EJt aJl ,t1t*' 9A

9. Rahman, A.; Malik, S., Heng, H. and clawdy, J. Isoration and structure
identification of Nigelliicine a novel alkaloid from the seeds of Nrgel/a
s at iv a L. Tetrahedron letters, 26(23,) : 27 59 -27 62, ( I 9 g 5 ).

l0.Street, H.w. "Plant tissue and cell culture" vol. II. Blacl well scientific
Publication, Oxford, (197 7).

910

a



2θθ′̀の 」LP/`′ 2ム・ツ し出J′ル ‐

山 Ltコ|」
"な
メ 出 」 1由

lA…へ｀` 出 Lツ16J工
`“
6」りj

(1<E(MeV/u)≦ 001)

`JJヽ
|… `二|■LJ平 ム `ユl妙 ヽ |

Jメ|`J‐もメ 国 |こ国 `eメlⅢ `'り1静

ABSTRACT
Theoretical  study of stopping pouer of hea、 ')・ charged particles

(IIeaVy ions(Zi>2).and alpha particles)interacting、 ith solid and gaseoヒ ls

targets and for the interaction of carbon(C)and OXygen(O)iOns with

Nlyler, Kapton, ha、・ar, and Nickel targets can be predicted、 vithin the lo、 v

energy region(1<E(MeV u)≦ 0.01).In order to increase the range of
application of classical Bohr's theory,the calculation of slopping po、 ver at

lo、
‐
 energies resulting fl・ om addition oft、

‐
ot,pes Of COHisions,Close and

Distant collisions.(has been done). COnsequently、・e、 rote a progralll

(STOPPING)Ⅵ‐rittCll in Fortran 77 1angtlage.Efibct ofeffecti、 ・e cllarge Zi蒸
taken in tllc calctllation of stopping po、 、「er and the paranleters of effecti、 e

chal・ge (A.λ )wcl・e bund through the stlbrolltine(ZRATIO)、 ritten in

Fortl・an 77 1anguage. Ⅵ
・
e bund a good agrcenlentbet、、cen expcrinlental

nlcasurclllents and thcoretical predictions.

lit,ヽ

``ョ

1:〉 t口::L」  |

亀、,、_二“」出
1^、 …へ‖■L、 13リエこ_ハ≒メ■社lメ・|ォ1ド・.｀ .]lゝ 」

ふ
.1夕
ゝJ`ヽjしリム

、1ハ ■ |ェ |ビキ 枷 」
1(国1豊い ,(ZI>2)ら

'`｀]J■ ,ゝ 1)11、・
・
|

↓ナ」ギ釧J Havar J響 1,M)lar」、 口 1●1工1許 撻 三 10■ .ヽ く♪ lJ C●メリEl

ル メ .(l< E(卜 leV u)≦ 0.1)えLり|こ[L菫IJュ こ̂ス i`Cke1 3コ lJ kaptoll

ご―L ttLり 1出しlコ |ヽ
t・ 饉 L)lbリエ ギ1 ヽ ｀̂1・ 1ム 、く、)ェ lυ,4=L_3撃 ≦Jユ ←トメ

.(Fortran 77)Jメじメ |ムユ こ Ĺノ コ≦
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2″θ′̀の 」L71`′ 2ム J 与 二 J′ル ‐

。」lメl。■●リメ例1ス玉リムヽ 、主JL:m,e

c      iLこL」1計゛itυ“:ッ
。JIメ |。非 ■ギ 16上J」」 le‐郵

～
りJ」工 1ゝ:z2,Zl

。(eV)●|ム,■ギ L。日 .コIJJ」 lゃ JL:I

。(V/C)・夕」ltタリ墨国1け■lt〃 諄■」|:β

l  ^、 lJも 12/zlり 1」園lJギi`(K=2Zlν o/ν <く 1)ムメ |じLl」 ‐1「 |ぃ 社l_・

`J墨

リ

J■ lヽ |り L iく L→ 押 |ムLI」IJ^ヽ 、1l L≒井 がヽミ・ 1こル|ヽ 』も神L
.1、 LⅢ 1 4島り 1をメ |ジ 神口 1～じ」 ふヽJ颯 口 』さJ(FissiOn Tragments)

Bohr's Theo■・(1948)υ ,もヵ

彗t二 1ヽ虫 Ⅲ元 メゝ |ジ 」  J● 蛉 |)。 」 パnこヒ `い
)ガ
≒じ脚 峰

(ClassicJ Trcatment)2く  )」1社撃|ヨ1社1 ,`ニリ́ (JJ iゞl e上ぶ1)
一:■コ1社雇 脚ヽ IJ

免=早けろh新 … ..(2)

,;' ll Jl+tsil ;c.r-Lll fr'J n'J..sJl i,- "'1 -!:+i (21.) ;l .',,i-

.(C = I .1?.291*^.E .'.i,i -]:+ : C

.-rr-6i\t -i+X *!l elL]t -):^, : Se

-Li+ *!lr (Bohr's Kappa)K -l.t-.-ll *,Jc ;Lt JS: .Jil ;r t-,}- -9#i,: Jt

-: .rrEl -t.;,ilf .r.lc. i:Licr

ztz z.fi'oK: '---' >t .....(3)
['o

1r'.. = ellh = 2.183* 108 cm/sec) -tt b-> -fu (r'o) ;l llr

(h=h/2n) 2- * i*r;:i),;:-.Li.l (h) 
-r
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J3$ *-!!)Sl . i -_J! _iuk .t; ,i! g;;.lS)l -:j:t .ilt 4_JL ',*l

一:■日14主んご|`ユ"号
■̈ (ヽ4)Lり二」ェ

…..(5)

Jl 4i#Il ,-il. r)! JS i4 ,liSl P pr',Jjl J.'* _: -:-.,\ Ke Jl (_i ) :jJl J*J
.(KP>l) :-:l3Jl _* -r51 Ke .+ ;rIS C$ q.tj' 'i ;,,..rsjl JS t^SJ rr.siJl
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'ヽ
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'
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2θθ′̀の コツ̀′2'た
Jリ 与 二 J′ル ■

: (13)a;)t ilrlJL'o1}-il3 -itiir)l i-,.! .& :l;c')l+ Zr' ,JL,rr i-uJl ,1L.- u(+_l

脇

=(升

)2

ZI=1-Ae~えユ
Zl

‰0=各 *

・  … .(7)

r:.--.!13 v i-o ,*Jl :L&L i.ltill :r-.:,ll (13) 
lAnthony & Lanford (1982)) ,,,..- $lJ

-: <rr)l il:lJl'GiJ !i+Jl i:U g;:Jl

… 。(8)

■コ 111ヽ in■ゝ L`ヽJλ,A.ソ r=l・
′
(ちZ12/3)31`卜

‖ヽ

5出蘊∬
`LJ,ハ
1lJム」メl`LJ'‐11

01J6ンコ le'」メ 6J蠍 J↓」国 ♂ ヽ メ 1山LJ・ バm↓|リメ ≒メ」(ヵメ

JL響 J墨日 1詩コ 1lLし ≒υ』 贔 JメN16J味 J♪ム シ ■ コ出 1」重 甲L

。ぃ ●LJメSyl・ユ 1‐り oし 』」凸L」
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』 1」
`11^・
1.ゝ δL tttla共 ●P墨 日 13」■ コ |げ事 IJい J。

(6、
り」 ふ |さ ひ中

許   (P)e」 -1]ル| ・ J41≦ ■ギ 1しもJI(energ)'transた r)1ほ:^]相コ 1辞

:(7)坦口1亀ゝ」ご

… .(9)

1+(券
)2

こに ■

:リロ1基ゝ』い」→ J(COlliSiOn diameter),」 バ]井 彙 b

b=2Zle2/mV2                  .… 。(10)
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ハ‖ご■ 二

`L―
メ

亀」卜」 1凸1パ、 ヽヽこ≒、_メ |■劇 ヤ■ス‐ ■LJタエ|ド 」
、一 メ
1諄 1-ル Lシ

・
国ジジ |り,こ事 ま もヽt Su甲 1
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|も
メ JI二
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|♂ Staユ鰹 J■リ

ー:尋コ1亀ゝ』ヽ T(P)

Std=12π
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(P)P`/P ……(13)
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2θθ′`の JJ/`′2ユJ′
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r'                        7'′ ,

端=竿1伴)]
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与 ユ 」ソ′ル ‐

.…。(14)

‥…(15)

……(16)

■|」 “‐ヽ b<く /ヽ6)。メ墾し` 1こ ギi●口1こメ |ヽ
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ユヽニ心し`～』シ ニゃJメ こL」≦bく<P<<、 /ω もじJl、」ュ1=´・・ 1｀ =1ェ
IJ■ PO

●J‐ z」 も“ル´撃,´=lい共

Ｚ○〒γ

ヽ
―

‐

‐

‐

１

／

２

一
／

／
１
‐
‐
―
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(Euler's J+Jl '',1-: J---:,: 't s Z = ruL 4i)J! r-t+J .-.- -.:i -! 7- 
',1 '..,-

1'

'(7: 0'5572) ''b!3 constant)
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2θ″′̀の 」J`′ 2ム J 与 ユ コツ′井 ‐

FliJl ,., -,r(FortranTT);l-p-ryll e;! +.:S.lt (STOPPNG) ,r*ll g*U-,!l ;l
.r-.1' i.--* i-ilii- 4;ji -tLJi 6. il'l-i,.ll (Lr < 2) alGJl .iEs! ,-Ln)J ,.+rl

.t'' .,s, a;crdl e-ljCl i:s ;n;li (23) :(22) ,;.rihlJr

.-..,;jA.JI cL.+ ;!lj: .-rl..-J (Bessel) 
"+;ill e*Url .l

.Sclos: Sot,, \; JA Cl Po .--.,1 -t -t (Zclos) ..*-/l 6*l-r;Jl ./
.k )-\--r Z, i.:"*lt i,ill .,, ,-", irjl (ARATIO; o-3t 6-r-,-.;Jl .l

秘 国 IJび国|

←~1 'ごコ || 
も1出 |→_卜 ,(Zl>2)11ヽ送111出し,し」」、ゝ 16じ

“
ギ1、 ´」

りヽ 1 ム` こい さlF_上 ミ墨
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ごLメ Jゝ ン 的 担 ざ」 IJ 0 4=日｀一 ヽ
°°
鼻 |リ メ IJ 3暉 |,

ご国
1げ ■メ」1型」1亀じLr呟1厖 .19'(Fonran77)ムユ ‐メ劇1)(STOPPNG)
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¢ o脚 全国 1
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l12い
J、りl藝 ,こ 団 |`‖ ^・ 1ご国 |ど (23)

●LI』IJ一
`Jニ
ハ♂ご“ヽ い

4∴a、 imum stopping po、 er)●、ヽ 13ジ」c■ヽ1
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2θθ′̀の JL21.′ 2'｀ J し出ロケ′ル ‐

||メリ IJJり |“出
“
J」聾 |`メロ IJ国|〆Lメ L ttJL

j Culex pipiens o"Jr+ll st!; rJcSteinerma Carpocapsae

Blatella germinca ./l-.\'l ,,ar,=j,\

じJlクdl(メい ― 」■.|

e」lⅢ 6りl・非 ‐ ヽL LI

ABSTRACT
The n10squtito and german roaches、、as ver)inlportant rnedicaly by

transnlission nlanv disease.This stud)'、 as in、 estigated to cOrnpare efflcacy

鍵c:d』麗:etr博hl翼『呈ЪttlTち nが1器認柑。穏』ttti:鶴
Nynlph of gellllan rochs under laborator) condition fOr 24 hour and

diflcrent tillles. 
´
「 he results sho、ved the higher concentration ofapplaud,

Nicotin and Nematoda gave high percentage ofrnrtalit)‐ ofヽ/1osquite larva

and gcrinan Roaches Nynlph 、vhen exposed おr24 hours and cOntinuous
exposurc The stud)' sho、、・ed that applaud llicotin and nenlatod have n10rc

efたct on Ⅳ10squit lan'a than roaches nymph in di■ brent cOncentration and

different exposure perlod.
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出巨 メ ` 
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詳 こKtキ」11'ふ |メLメ 1ザメ 1｀ ヽ̂]JJメ ■ ザ ム L」IJ`さユ 1しヽ Llジ』

。お1ミ J羹 メ l出1メ リ1ぎ1ミ ^‖ メリ |工 ご|バ |″´メ |こ りヽ分 シ ´メ 1
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ABSTRACT
Sulfer ground water(i.e.)WhiCh COntain more than(500)mg/1S04

are 、、'idely distributed throughout 卜iinevah govemorate.Due to scarcity of

related  studies  and  for  documentation of such water quality the

physicochemical properties of(87)different locations were studied.The

most prominent results were: That 80%ofthe locations have walHI water.

Range of electrical conduct市ity was wide bet、 een(1300-9800)Us/Cm.
The mean ofpH values was(7.8).Dissolved ox)gen cOncentration were low

and their mean reach l.6 mg/1.Water of(18)locatiOns only contain

dissol、 ed H,S.Sulfate concentrations ranged between(150‐ 5382)mg/1,
Alkalinitv of 80% of the locations 、vas found to be ofbicarbonate onlv.

According  to their concentration the cataions arranged descendingly as

fo1lowsi(Ca++>Mg++>Na+>K+).
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