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wheat cover-smut on germination, growth and yield
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Summary
Cover smut disease caused by the Tilletia sp. fungus, occupies an
important position in the fungal diseases which infect wheat crops. The
study aims to assess seed disinfectants to treat the disease and to study the
side effects caused by seed disinfectants, whether positive or negative.

The following fungal disinfectants were tested : Vitavax, Dividend, Sumi
8, Amcoa 8 and Lactic Acid on the seeds of (Duma 1) wheat variety at
the recommended concentration, half and double the recommended
concentration in both the field and laboratory. The effect of disinfectants
on the percentage of germination, length of seedling shoots, primary root
length, number of roots, dry weight of roots and their impact on the
storage period were studied.

The field experiment was conducted in Al Kamishli region in two seasons
2008-2009 and designed as CRBD by planting uninfected wheat seeds.
In a similar experiment, artificially infected seeds with Tilletia sp. spores
were planted, treated with the studied fungal disinfectants at the three
concentrations. The following indicators were recorded : percentage of
germination , length of plants, Chlorophyll content, weight of 1000
kernels, productivity, effectiveness of fungal disinfectants in treating the
disease.

The results regarding the impact of disinfectants on the percentage of
emerging shoots in the laboratory indicated that the use of fungicide at
tested concentrations led to an increase in the percentage of germination
and particularly at the recommended concentration, where it reached the
highest increase (100%) for the treatment of Vitavax, Sumi 8 and Amcoa
8. Lactic Acid had a negative effect on germination, since the percentage

reached ( %AY,YY |, % ¢+ ) for the recommended and double
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concentrations, respectively fungicide showed no significant increase in
plant length at a concentration of (1\2x <«1x ) whereas the double
concentration led to decrease in plant length. Lactic Acid, on the other
hand, led to a decrease in plant length at a concentration of (1x¢ 2x).
Effect of fungicide on main root length, number of roots and dry root
length a positive effect at the concentration of (1\2x <1x) whereas the
double concentration had a negative effect. Furthermore, the use of
Lactic Acid led to a decrease in dry weight ( % £%,)7).

The effect of storage period of pesticide treated seeds on the percentage
of germination showed that there were no clear negative effect, except for
Lactic Acid treatment.

In field : the highest percentage of germination occurred with the use of
the fungicide Vitavax (% 97.97) at the recommended concentration
during both seasons (2008, 2009) while Lactic Acid had a negative effect
on germination at recommended and double concentration and the
percentage of reduction in the double concentration reached (%57.48,%
55.60) during the two seasons 2008-2009, respectively.

Fungicides caused an increase in the Chlorophyll content a & b in wheat
leaves, with the highest increase in Vitavax treatment (192.16 and 170.24
mg/100 for plant tissue ) chlorophyll a & b respectively.

Fungicides caused unsignificant increase in plant length at all
concentration and in both seasons with the highest increase with Vitavax
(55.8 and 64.46 cm) in both season, respectively.

In regards to the effect of pesticides on weight of 1000 kermels and
productivity, various treatments resulted in an increase, however the
increase was not significant compared to the untreated specimens or

between treatments. The use of fungicides led to genera increase in
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productivity at the studied concentrations during the two harvests. The
seasons was significant at a concentration of ( 1/2x, 1x) compared to the
untreated specimen. In addition, the results revealed significant
differences in productivity between the different concentrations within
treatments. On the other hand, treatment of the seeds with Lactic Acid at
the concentration (1x, 2x) resulted in a significant decrease in
productivity compared to the untreated specimen and other treatments.

In regards to the second field experiment using wheat seeds infected with
Tilletia sp. the use of tested fungal disinfectants led to an increase in the
percentage of seed germination significantly at concentrations (1/2x,
1x), compared with the untreated infected specimen. The highest
percentage of germination was with the fungicide Vitavax and Amcoa 8
(%98.02, %98.39) respectively. The tested fungicide increased the weight
of 1000 seeds and the productivity of infected wheat seeds in a significant
way at the used concentrations compared to the infected untreated
specimen. The results showed that the used of tested pesticides led to an
increase in productivity and the increase was significant compared with
the infected untreated specimen. In addition, there were significant
differences in productivity between different treatment concentrations.
The treatment of seeds at the recommended concentration gave a
significant increase compared to the other concentrations. The greatest
increase was with the pesticide Vitavax and productivity reached(271.50
g/m?).

The use of tested pesticides led to a great significant decrease in the
percentage of infection compared to the infected untreated control. The
fungicide effectiveness were high, reaching 100% at double

concentration. According to effectiveness, the pesticides may be placed in
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the following order: Vitavax and Dividend (100 %) ,Sumi 8 and Amcoa 8
(97.07 %). Lactic Acid led to a reduction in the percentage of infection to
a lesser extent than the other pesticides as its effectiveness was (90.73 %,

85.86 % and 64.87 %) at concentrations (1/2x , 1x , 2x) respectively.
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el g el 3l 8 cpiall a3 Aild) leadil) dadlSa b dgaldal
VAAA ale 4 Jensen allall el ;o) 1aa bl aumg ads e Yo i gal
Letln &l 50 b Claadil) (s a2 5 asaall e Claadill (ol jal JS dail<al
.(Jensen,1888)

Uilad coaas ipa ¢ Guaall Glhaall e 38l 3 ) jally dledaad) Canadiud
O 8 Lgilled Guaafilly 52l anias A8yl il LS (5,8l Ll ciasl
ool Aal aiAa8 ) AGde IS e 50l s s lall L) @l
dam Allad o) a1 il M5 (uadll adae V) g shaudl G g saa) 5 el 3ad)
.(Sattar,1934, ) il 5 zadll e cailudl andil)

pdzall e Lay ¢ sdall aadad Caagy el 4 jhadll Cilagall aladinl jeka o
o) s 52l A giiall Az yaal) (el sadl AmilSa aadaiiy 4] il (5,00l
el se aza B o) La il ) diliz) Ledala 50 s sl ) Ll 3 ganall
Al il Jf il e Jiall A i 8 a8 28 A ki L s
Clagaall s2a Caifl 28 5 480 311 4y gl LS pall 52l aniad 8 Caediiul
el aadill i ye Jha ) s2ll AL ghiall (ial jaY) (e ol 5 il i Lgllad
Al o o) Gl s e Al el ey il (e
Allal) Lt iy Gl all o3 s aladt ol a8 65 15 (Neergaard,1977)
(FAO-WHO,1974) allall (S (a5 8lias (s3] (53 il

2 gy ) 13 sall aladi S il (8 4 piaall e DS jall Gyl o5

Jol sl 5 e auldl) ol Al 25 Brining ARk <o yay Lad (a0 sl
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| s Ll Lgilulas e O sl s il Oy € Caandiiaal (g piall ¢ 2l
A pladll ol & yeda A8V Ads jo S AUl &l jalll g Il U sale
Dl adad) Az g G p-diad) O Al (Gl 8l aladiu) G 4 gacasll

.( Sinha et al, 1993) (sladll Gl 58 45aa3 (Al ellly 45 )i @l Hall)
Fie I arded oy Jl 8 s age Ty 4 Slead) 4 kil ol ) seda aag
il & G peda A (S IS (Sl 5 S 50 )\S) Oxathiin LS e
La il 4 jlead) ol sda Jliady | (Ailall cililedll of Bl ) LKL

fadle cilaina HLal 58 Ml g ¢y sdaill (e g e sene 8 DY)
Hliad LS Al A i) (g Al 1Al A0 geadd) A el Jal sall slas
Laia s ol Ll (e gyl 8y il A lan (a3 Ll Ay gl il
. Lyre,1987) 4 leadl e Sl

gl gy A ghial) al pa¥) Andlsa B 1A Clalns Adeld v
Orind (s e AadlS LS LS 5 11 jLgialy (Y4 0 Y) 453le 5 Ashley ol
(Fusarium,.Rhizoctonia) <l yhdll e el madll e jodall (415
$sinas S ISy (i 38 A8 5 jeal) Al LS Hally A Alalaa O 25 58
Clagally dlebeall ol LS cdlalrall pe ) pa &35l ) sdall (piafg o 5B (e
alrall e LAl e 45 )laa (5 gie JS5 Aaaliay) 83045 )

Ly Bl yall 8 (Sl ) el e cpiiaa 13y A Lalas cl
s (Difenoconazole) Dividend 5 (Tebuconazole) Lamardor FS 400

— AV Ay LA aasilly e 2 d (mda ) (Tebuconazole) Raxil.
( AL-Maaroof et al,2006). <Ll Jshs 5 sdall el (A 5l (50 %) v s

¢ oald Caiall e galll I Allae of (Y407) 4Dl Suliman ekl

e Agllad ST S (% +,Y) olll Gaes s Premis s Dividend cpawall
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ay chaall aadll AadlSe B JA Gaeay (%05 Y) ol e s Vitaflo
O Y T laevis s Tilletia tritici O3 b8 (e gy daclilaal) (5 g2l ¢ s
Vo Gl deay i) Ao 3 alaas) ) <l (%0, F) Gl sy dldaall
.(Suliman.et al ,2006 ) %1%+ —

ol ey o cilaizall o Al 30l (V) Jsaa

) . Loose Common Fusarium
Product Active Ingredient smut Bunt (scab)
Allegiance Metalaxyl no activity || no activity no activity
Apron XL Mefenoxam no activity || no activity no activity
Dividend XL Difenoconazol, Excellent Excellent Good
Mefenoxam
Raxil-Thiram Tepuconazole, Excellent Excellent Good
Thiram
Raxil MD Tebuconazole, Excellent Excellent Good
Metalaxyl
Raxil XT Tebuconazole, Excellent Excellent Good
Metalaxyl
RTU
Vitavax- Carboxin, Thiram || Good Good Good
Thiram
Vitavax 200 || Carboxin, Thiram || Good Good Good
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raladl) e 4 adl) cilalnall il -6t
YY) e ww)\@ﬂ\waﬂm‘scd;\fﬁm?ﬂ\&uwﬂ
() S8l maill Loy Yo oy A g i) all zling Lty dlagy

ol

Tillering Head development
Establishment (0 Vi tati 1 Flowering (2 Yield i i
0) egetative (1) g (2) Forleld . |Ripening ()
early (12) late (1c) @
Spring wheat 15-20 days 10-20 days 20-30 days 15-20 days 30-35 days 10-15 days
(1b)
Winter wheat 10-15 days 16-25 days 4050 days 15-20 days 30-35 days 10-15 days

{1b) Winter dormancy up to 90 + days

(Large, 1954) qaall bl gaill Jal e (V) JS

O B oAl JWlS glaa) 8 Il e d8yadl) Al Cle jal)
Tan ol La 130 5 e palall o 555 GELEY) (mid ) Baedd) a3 clejall go5
.((Sass ,1937 ) 4 3l lagaally 430 il il e

Cogylal T @lld g € IS8 claaally Alabaall Lhans ) JUadY) 250 5 ol g
el 2235 O 0% 3 s AT dea e e 130 g la s dea (e ) Slas
sl (5 sl LS 13) i S LS pally Il Al (e Aailll Al
.( Chambers,1961 ) i e ciliall

Ll gl o ymam olat A 1) S el e dalad) e jal) il ad
. Gassner,1951) axiiuall oS yall & 51 Leg ddlal) 3y HLlly
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J el am yal) Gl GseS s Anial 5 A8 3535 Jan 51 8 (531 g (0
LalSi (5 54l ga (o Alladll Aadlaall da 3O ausall e ja s dlen o I e
AadlSe (lawal de jall 5ol ) can s A5kl shall Ao ol # LAl 4 o |
e L 3aind o sl (e 3 e sl (s pamd agan dllia of e @S
S )5 gl Ay aad) 3 5301 o Aale 8 pams 5l (St e
G (5 mrs Baal) iyl il Il A lie Ayl cdlbaally 1 s
SO a5 el s pa: Jadgall (e e ) sale il Ay
6 sinall A€y caliaal)l Llae L8 HIA L Galy 28 G20 Sl )yl
Cilaall (31 i) Jeudt 38 il Abiaall LI Al da oy e dlall sk )
i e S0y il Leams 8303 1) i3y e 553l 21 ) Ailaas
S A el Ay sy el iy e iy paimall A1) sl ke il
%o 10 o i gl ol 5ol B 3333 ) (5235 ) ALelaall A5y Lo
A ) O (e 8 seninal) Aiflias€l) o) gl e 503 1 Ll 3y
bl L) gine 2y S 1A 53 le S5 ( Brett and Dillon,1941)
Todd ) J8Y) (asha )l (s sinall il elli (ge ST Al Cilanadls % V € e
.(and Atkins,1958

Bayleton <anal (pe Jadldy masl) i3 dldbas o ) Y4AS le Lorenz LS
<l ( zinc jon + manganese ethylene bisthiocarbamate) Dithane M-45
£ Ay Jod IS0 30l () ol Lai % v, 0 © Jamay L) duns (il )
Yo £+ S

Yooo) oo S i traidimefon dwe aladiul o (Y44Y) Jans Yan Ll LS
it 5 (il gl J il gl A ) ol ATl e o ¢ sl 5 5
il e % Y4, Y'Y, A Ly calall o)l o3 oSIAE ) ) dali
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2 83 sedal benomyl s alaaiul of (Y49€) Gowilys Soliman 2
Obdll al (Al Gl e JST Gl g &z Sl o)l g ol J s
Adlad ekl sumi7 kil amall o (1940) 4Dl Li-yachang WSl
33y il adall Alatn) Japdy oDl Jsha (it Alle A ol o
aae 33 s O sdall axe Bl g lall ALl 3 jeds (i) SISl (s sina
LeiSlan s (31 5y

Gl Gldls Hedadl e JS Jsh (A 4 siee 3205 (1990) Radwan Jda
3SI % carbofuran s chlorpyrifos (il (e JS aladinl die 3 ) satdl)
¢ 3a YO S 55 benomyl el aladiv) die SIS 5 ¢y salall (8 6 Ja Y YOYO
vie bl gai 8 6 sie Laliadl ) Trifuralin aal) ol Laiw o salall

Aalle 315 dalasiul

Vitavax Slandl madll 51 ddaee il i (1990) 453 )5 Smiley O
e Alabaall ol del ) ate Gl 4 4 Dividend <Apron ¢<Raxil
A 530 8 Raxil 2! (e Jnil Dividend el oIS 285 dalise Glec

cam Y e ST Bee e de) )l die die g il

Adida 3 yhtriticonazole s triadimenol axey (o2 adll 5l dlalae o
Go Al H81E ofy Alll s YV A8 sl b midas il & jelal
oall alaill ki e il AV A8 ) seda e < S triadimenol
Sl Cpaaad) SISl GusHsdall sai 3y sdall 2ae (s YA (e
e Ji K triticonazole J solcall <ol il KUy sl (s Al Bada

( Montfort et al,1996).triadimenol 4 s baall <l s
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Vitavax <laudl zadll 1 i bae o (1997) 453 )5 Smiley =
O g B8 Laiy el 4 (e a0l ) Apron s Thiram s Dividend s
Sl (RTU Vitavax Thiram )s (Dividend + Thiram)_ (Dividend +Apron)

J2i Dividend el g 3 lie iy A 853

¢ Panogen 15 Granosan JHie 4585 )l Glanally madll i Alaleal S ol
lealadiul 2ie Hercules 3944 ¢« Othocide 75 42&d) & 5 Radosan TI-20
sl el A i o1 LS el A A Ll (6 Ly (om gl Y 2rally
Leie Aailll el ol I ddales 355 Al clagy v 30l Ly 35 2y Alalaal)

.( Youssef and El-safty,1977)

Asall 4 Hhadll 3,000 Glisle (e 3 gl g eliadll Claaally ) 5201 dlalas a3
Goal Yoro (N33 ale 88 J sl 35 led a5 () el
230 Al dagilly del )y huy VY e jlais ) be o fialill
/S 4,1 - S Laalaas) Y1y a/aS YL Y oY) IS G il J sane
Auer A Aldlae a3 Yoo 50999 ke 8 /a8 ), Y aalal) e e
AfES 4T ) 3al ) A ddeleall sy il g iy shadll dne ae Ol sl
oan gl by yhadll de ae A lae Yoo Gle 8 a/3S0, 0 5355 19949 ble
a5 a,m3 V) 8 a/aS ),V S il yhadll ayie Aldae 33 ) Jaw sie Ca
/a8 ¢ Ja siall GLS 2@ el el aad Al Lol Aalleal) Zal0 dally 3

(Mike Y+ + V) lef clS 230 Laiy

s o—hdll 2 nall 3 uilal) <l (Ye+))a23k)s Bertelsen os2
i) ) ol G maill (5 juadll saill & epoxiconazole s azoxystrobin
e LN e A jlie Z LYl 0l 5y il sl 1Y) Lliial sae
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O sl 58l 815Nl amdl azoxystrobin e el Jalzall
ol phadl) AndlSa 8 el dullad g el 4l 5 epoxiconazole
O Slaaay zeadll I Alalae (F () (Y00 Y) 4935 Istivan gl &l
GAS 5 (%) v -0 Ay ALl 850l ) ) <l Triazole <Y 55kl de sans
Carbendazime s Triadimenole ilelzall sl Laiy il jall aesy dlalzall
) A (A aliasl s sh el e 8 Al )
A yhad Clagee 500 seadl) lay dAlalae 3l (Y00 ¥) 43Dl 5 Ashley (25
1X ,5X ) =Sl 453, ¢ (Raxil MD,Charter PB, Vitavax 200+Floproimz)
Slagaall aladiul die % 50 Ay Cradds) I Gl i o as 68 (110X
10X s 5x =S Vitavax 200+ Floproimz 2wl i sl 5 10X 55X Sl b
Raxil MD aladiul aie Limidie LS A8 )l skt o aagy il sa
10X 55X xS) % Vitavax 200+Floproimz aal) aladial die 5 10X S i
5 Vitavax s Bayleton <ulandly cagaall e Le 535 5 -5ie L) A ldbaa cal
bl Jgda (8300 )5 ¢ el ) s 83305 ) Captan s Benlate
OLS La Al 8321 55 s IV () 555 cdaal gl ALind) o8 53l dae
.(Pathan et al.,2003) 4wl Claal) (s Jil S Rizolex s Derosal (sawall
sl oy gl Cat Ay bt (Y v £) Ledla ) s Amaraya <)
AadlSe b sl dlaleae 8 dadiiivall 4 Hhadll ol jgdaall (e dra il o) El
A4 phay | el s aeall Jgase canal 4 il ae A gaiall ) shadll any
¢ ddeliadll e all ¢ dualall e all) 580 55 M Clandlly il aad
) A 555 Y 3 il Ay jhadll Cilazall o s g5 (Ao all Cilauzl SO0
DAL Gadylads %) v 0-90 G be cuagl 55 il g puaall g gaeall ) shy
Jsh 4 Lalass) Fenpiclonil dase <o <ol Jsba e 5 i) Cilaiadll
Al S a8 AendTad) 580 i ASS vie %080 Aauiy aeal) il
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el 45 Carboxin 2xedl 2= %Y 5 Tolclofos-methyl 2xell 2 %YV
thiram- s Tolclofos-methyl s Fenpiclonil s Diniconzole <lazall Cuiasa
i el ) o Jsb e aSe 8l carboxin
5 Azoxystrobin d— hadll <ula ) LS (Yo« €) 4Bl ), Cromey 2
Al )all iy adl) Sl Lalss) e 5 Didimella exitialis ie Tebuconazole
il dal je EOG 8 Glagall Baadad &g s 50 O S5 dlis o jlad Ve B
Didimella ol el Jana e pads Azoxystrobin o gl cui 5 zadll
33 Lagha SIS &0y ,ils a1 0K &l Tebuconazole Wi 1Y) e exitialis
(24l £) Azoxystrobin 1% calall aa &5 jlia &)Y ) puadl 358 Jsha (e
il e Tebuconazole 35 (sl Y-Y ) Tebuconazole e 3aly 3 Laiy
a2 Al e 3l ) Azoxystrobin Lain % 0, @lad aud 8 il
Yo & coladll G dame el 1S5 % ) darey el

Gl G e 4a8lSa Cangy Raxil+ Thiram el mail) i3y dlalas <ol
.(Cindy ,2004) %Y+ — Y+ daudy ) Asah ) )

O il caidS clall pas o a5l e ol zeatl) dlalaad A ja
o COlaall (py Juadll S WP % Y Sumi 8 5% © Sumi 8 EC
% YO) Yo+ Vitavax e Laiy zeadll il Calall 55 5 bl Ll saly )
Elabaall e el Calall o) o) 5 ) plai ) e dsan SSY) OIS (WP
( Mounir,2006).4) A=) 31 5l 3 dala g 5 &Y

iy 5 518l 5 oan il Ay dlalae o (Y4 +Y) Cninery 5 Kennedy 2 s
Y %V £ (ol adl) 8 Y A el ) ) ool il
A2 gl % o

LaS (5 sl el il sai g il d8le) ) diclobutrazol, el alasiul (0
(Igtidar et al,.1989) Hyperchlorosis sl 412 5 8 jra clilall cuilS
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carboxin mall Lpila <l 5 400 2 a5 aae L i) 8 Coy jald Al o cay
Ll i) 8 asall anil) (in pe dadlSe b)) e allexivd e
.(Chemtura Australia Pty Ltd 2008)
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s Al gal) =V 20

YAz g B idal) 4y jhadl) clalinall (Y) Jgdad) prda g ¢ Ay adl) Cilalinalf -

JREECY]

Ll kil ¥ ana 6 yridal) 4y phaill ciladaall (Y) Jsan

NREGR Y Jaxa

PRIPT EX\OA|

KYEOA|

e

o 10 Yook 10 Yook 13 Y

Diniconazole 1%

Sumi 8(EC)

Ve @8 Vegha &S YN Diniconazole 1% Amcoa 8 (WP)
O [as
Ve @8 Vegha &S YN Carboxin 37.5%, Thiram Vitavax
o /68 37.5% (WP)
BV SATSVY RISV YARIA Difenoconazole 30 g/l Dividend
(EC)
S 10a) + oS 00 CH3-CHO-H-COOH Sl Gmes

AL

andill il yhd £ sl o Jguanll afis o) Laga Caia Al jall o2 (8 aaail
(Tilletia sp) 198 3 Sl () yal juda (ge daddiiudll
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DAy il Gl Yoo

;4 phadl) cilalrally ) gdal) Ciydis -)

Sl Ly 3 i) ilabnally cadle 5yl aina el 3l casla i o
Alee iaiy 2 X caeliaall 385l 112 X 5S il Caamig 1 X L (sl
Sl (S G 0 e Ve e el e Aulid) A s
g (e abadll g 558 (uilad Gleal (s saal Calaly L ginall 1S
i ey i sley 4illae il 3L Lal Lol sa 50l i o5 ¢ 5l

rosdll ds) 5 =Y

B ey b e )l e dey 4 s (5 5 Buba (A )52 B e pay o
3ol da o die il okl e Al JO ) S A Jaray i 1
Cdgmplall bl Cag sk A5 (Y £ YY ) dale

s Cilg) Al AL .y

by dalal) bl Jiaas af g de) 530 (e (alal ) +) 2en cle) Hall 34T o
Lede Aatlall el jolll Jishal gy gl

DAl Adalaal) (38 5 Lo 4 saall Al Cass

Voo x aldaall 3 AR el ae — aaLal AU e s = ) A

aalil) 8 anlll el dae
osdallaae 5 Ul dahaie ) 3l Gl ) e il Al J s il8 a
(S 3l sl el il (g0 4 A
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Al g A sdie JSE Ao 5 e all Ve ey Alelae JS (e il V0 24
sle aal (5 y0all g gandll Jut 5 g0l g sl JulS e Jpaall jiay
e gorall g saaall Juad od e @llall dell G palaill ¢ g2gn ) sl
e Ol Cdia gl 5 (55 O e Ll dlkaie (e (5 il & sanall
Aelu Y€ 33 20A 5

Al Alalaall (385 5 saall Calad) (sl (8 CMalaall 5l Caia

(a8Lall) CGiladl ) 53al )55

rliy) dpd B 4y yadl) Cilalinally Adaleall 131 340 5 j38 ,Al Las) -0
Ay yhall 8 LS ) masall S5 ) Lagd Chia il I A lalae
A all 5l ya Cig yday (3lae £ giuse 8 L 383 a5 daga Lgdiad &5 i)
Led ddinn (5 b 3kl 843l coa 2aliS Alalee 52 Iy 4paS €S i
SIS yhada g aliea el ddlialy e 5 &5 il 55 (55 Wale gy ) e da)
EOL Jamay cdlalaall (pa jemidl iy el ANy ey 13 iyl

A Y R a5 0 K
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Je

Yoo oY oA gl GLaalEl Aoy 30 daalad) G gaall 38 e Gl pal) Ailaia & Uaadl g 55 (£) 52

g sanall | Sl | gl | O [ ls | oS | bS] cpod | e | Jsbl | el
Yored [ Yeud [ Yeud | Yeud | S| Jel | SS ] J| YA
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Y«A,0 | YAY ] g0 EYL,Y | YY,o ] EYLAVYL,E | YR,0 ¥, ¢ | sl

g

Jde

(st o0 Csnall Adlall Al ) 1 Lasd Colia Aanlis e 13y 10400 Y

(Y Jsaadl) 5 el lanal © dasiicial) ciagall -1

Al 30 5l A g el laaalls eadll A dlalae ol s A Alalea -
LS (2X e liaall 308 5l ¢ 102X 38 il cauali ¢ 1X 40 (ragall 38 ) )
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Alalaall )l Cae g, Za ) Al 4y gluie adad ) J8al) sl a5 o
&3 505 43 glall leladll (38 5 CBllaall e jg uaa ddas e JS Slanadly
aladl e aalall ) ddla) dlgia JSI Cal ) S S

e ) Al S ol ¢ Ay addald JSU I ¢ Ve Jare del )l Cuady
AY) 5 Aldadll

A L PSR I PRIV

Acl )3l 4y il 4y 5udi g apas )

o i g g SR\ &S V0 Jamay Ay ) g il BaanY) dila) Y
ol e optindy o gLy e LKA\ &S Y e Jana A g 3V B2anY) ddla) -
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qeall) il (g il gadl) B A phadll ) cilalea il Ll
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(T
- Cle) Al Y
s by A -
cAe) 0l e am YO am a el jiall (& CLaY) A 85 o
© o) padll Clasal) g.°n Lol Cilaliea il ac
bl (gl ¢ sanall o ¢, Y0 230 (BeA ) dis ISl 58 i s o
Jsladl e de 0 o 33 salll) el it ) sdie S8y 5 50000 )5k 8
sl (e Jiliy CaCO3 (e Sl Adlia) aa (B33 (sl (B % Av (s
Al Al casd i dleel) O el 5 Gad) ddee 8 3aclusall 2kl
i A8 54 ala ) el ) sled) Gl sina AdS Gl JalS JSG L
Jslaall dlia) daglia ais oz e (550 o (5 sin) Galiiuall Jliul 8 Cua
o dw o Gosall o Al paldiia) aas mual s WS g
bl aie jiagigy iu Jlea aladiuli iy (BeA) dg il jua s
Sleila 1Y 5 70Y 5 645 radull Cila sl
A=20%(645Ax2.69-663Ax12.7)
B=20x(652Ax4.68-645xA22.9)
( Villanueva et al ,1985) alall Jid 5, 5IS1 = A+B
D Al g daa AW (g9 lildl) Jgha il
bl A Jef s 2l dshaie (e clilil) skl o3
o (%)) ddalae JS1AS dany Lalial) ol g dn (I (35 e a3
ALS L5
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Jody il duad 8 4y phadl) Claually mall) 1Ay Alalaa il 282 ) 20
p A pdall Cag Bl 83 ALl

AdlA Ll Celaal) (o LY A 8 A giae (598 29 g plill H el o]
st W e s AT dea e Ll (g Lein g e (e L Lasd DA 5S) il
Vitavax s (1X) Amcoa 8 5 ((1X « 112X ) Sumi 8 <lanally dlaladll () (1
e A5 yia %,V La ja8 i a3l ) 6l %) ¢+ ) A culael (1X)
JRYYINA |

oalias) ) @l Gl Gaesy madll 1y dlelee of (1) Jsaadl (e Lyl ey
¢ % AT, YY) LIS cuilSy (2X ¢ 1X ) SuSIl die i) du b (5 gina
(12X ) Sl aie 9o+ vl duiilS Lty el e (% €
530 Job (B (g sima JSE S5 ol Cilagaall o (1) Jsaall (e gy LS
A ma gall S Sl Caal die 2aLA xa 45 e

< Amcoa 8 5 Sumi 8 cpimall (e JSI Caeliaall 3€ 5l dlalaal
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