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ABSTRACT

Fleid axperimwnls were camed ot during 1957/58 and 1560/99 sexsons al
Mansoura Reseach Slation to shudy the possibiiy of uskhg some rewdr safely
combinations geapered from microe and  macro-clements {Sy and others TS))
{combinmticns of anl&iolcs. sufathizole and salicylic acd), VG, PG &nd sullurin
co”:tl"mung Chiness garic sevicus disease {purple bictch), improvicg ils g#owih and

The mes! elfestive treaiment in conlrofing such dsesse and improving growth
and budb yield was (33) (combined fom S, ZnS0u, MaSO. and falty acids esters) (5
e} which recorded e lowes! duesse seventy % (25.6 and 25056) al the two
1038008, respeciivaly,

Vapoe guard (VG) (2 miL), TSs (04 omil) and plani guard (PG) (2.5 miiL)
were folowed S;m thei effect, hey wars &80 of polert suppeessive effect on purple
blolch dseass. Since. they scoced low dsease sovarly 56 (30 9 and 30,1%, 37 0 and
A68% and 403 and 40.1%) for esch of them & bolh 18asoes, espectively, They
followad this potent fungicidsl effect by comsidarable improvemant o growih and yiald
of thair plants relatve 10 the corfral and oar treatments.

Such newer reatments suggested %0 Be mare cost eBlective and may lesser
the develcpment of fungicide resislance, Meamwhile, the resuls of statislics!
correlalion Detween dsease sevarity % and some charclers confrm the present
findngs.

INTRGDUCTION

Garlic (AMurn ssfvum L) is animponant vegesabie crop in Egypt for
both lacal consumplion 8nd oxpart. At recent years, Chinase garlic was
extensively cultivated in Egypt due 1o its good qualfly and high productivity. It
is senously infected with purple blolch fungal disease caused by Puccina aliy
(Walker, 1531). Such disease was first reported on Chinese gadic in Egypt by
Sadik and Fayzala {1966}, causing great reduction in growth and yieid. Up il
now. synthetic fungicides of hgher cost used as a unique control method for
tis gdisease with No potent resulls in some cases. AlLo, this method imposes
varicus undesirable sda -effects as resdual locity, envrcamental pollution
and development of fungeiges resisiance {Edwards, 1973).

Recenlly, considerable stlention has been guen for use of salely less
cosl atarnatve method in controling furgus dseases.

In this regard, safe combinations of seme nulnent elements as Mn, Zn,
Fe and Cu sall. as well 85 K saks. 1@ KHCO,;, KOH and KMnO, alcoe ar
combined wilh mneral ol known % be usec (Nronenko, 1965; Aftia et &,
1682; Monged ! &f, 1585, Biddle, 1987, Wicks el &, 1990; Ziv and Zitter,
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1992, Al of al. 1934 and Fard e al. 200C). Film-forming products
(anteransprant) as vapor guard also used (Zw, 1563 and Zw and Zittor,
1992). Such matenials are non-phytaloxic resistant 1o weathering for at least 1
week and biodegracsble.

Antibiatics and salcylic acid suggesied % be used in reducing the
seventy of some furgicidsl bacteral diseases andicr for inducing plant
resslance partculaly with some palhogen, which became 1655 afecied with
the common fungicdes (Shoeib and Hassanein, 1934, Shengquan etal,
1565 Yurg-Xing ef al, 1957; Kassemeyer el al, 1938 and Fanid ! af,, 2000).

On the cther hand, Trichoderma (bio-agent] known 10 be used 5 3
safe bio antifungus for controling some fungus diseases (Kassemyer el al,
1868 and Fand e &, 2000)

Present wark aimed fo study the éffect of some allemalive methods for
suppressing e saverty of purpde bictch cisease of Chiness garic and
improve its buld yidd ard qualky,

MATERIALS AND METHODS

Fiald experiments were conducied at Mansoura Research Staton
Owring 169788 and 156&93 seasons 0 rvedligsle the potentiality of some
new safety 0c3l aternatives {based on their ard pathogenc effects) for
centraling purple blodchy spots of Chiness garlic & imgeove #5 growth, bulb
yeld and quakty

Cloves were plarted on Ceb 1% at spacing of 10 am af 20e sde of
ndges spaced ED cm apant Fertitzers, wore applied at three tmes, 5, § and
12 weeks from planling (80 kg N. 45 kg P;0s a0 60 kg K:O / fed.) The
general agrcubwal practices were applied as ecommended for Chinesa
garic, except ™ose related to the studed factars. The experimental design
was randomzed blocks with three replicates.

The suggesled taatments (akernatives) for safety contraling of purple
bloich dscase were as follows:-

Plant quard (known bio-ant-Tungus ( Tnohoderma 50 ). 2.5 miL.

Vapor guard (anti-transpirant), 2.0 miL.

Mcronized sulur (4 gril).

S, (New combinaton of KOH, PO, Cleic ackd and acelone) (5

miL).

S (New anli-furgus, mixture of Cu, Fe and Mn salls) (2 gmiL).

Sy (New anll-fungus combination of sulfur, Zn, Mo and asters of fatty

accs) (Smil)

7 Si (New anli-lungus combination of KOH, okic Bcid and acetonsg) (10
mii),

& S (New anlifungus combinaten of KHCO, and mineralized od)
(1.5%).

% Sy Combination of CuQ, FeD and MnS0, (2 gmiL)

10 TS: newcomanation of antibiolic. salcylic 85d and sutathiazole (0.4
gmiL). TS, was used far canlroling cucumber dawry mikdew |Farnd !
al . 2000)

1. Control irealment {spraying with 1ap waler only).

Spraying Smes were 100, 115 and 130 days afler planting,
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Samples of 20 plants wese taken from each pkt, 150 days after
planting and the fefiowing dala were recorded: plant length (cm), numbger of
leaves ! plant, top fresh weight (gm)J plant, top dry welght {gm) / gfant and
leaf acea (cm?) / plant,

Under nalural infection condition, disease severity (purple blolch spols)
was recorded by counting diseased pfants in 100 pfants from each plol, the
number of spols appearing on the leaves of diseased plants was also
counted.

Formula of Sherwood and Hagedorn (1958) was used.

(Dsease class) (No. of diseased plants in thal ¢lass)
DSI{%) = x 100
Total No. of plants x 4

DSI: Diszase seventy index,

Disease class. 0 = No symgtoms
1= 1-10 lzsions { plant.
2 = 11-20 lesans f piant,
3=21-30 lesions / plant.
4 = Mcre than 30 lesions.

Harvesting took place at the end cf the growing season. The garlic yield
was determined afler curing for 15 days. Yield was recorded in term of No. of
cloves / bufb, weight of cloves / bulb, bulb weight {gm) and lolal yield ! fed,
also. bu diameter and TSS contenl of cloves were delermined.

Presen! work amed o navesligate the efficiency of some available local
safety and of less cos! agent, which suggested to be of inhibitional potent
effect on fungus diseased specially when they are in cerlain combinalicns, i.e.
seme nutrient element, 2nd salls, cils and antibictics as well as anlitrenspirant
and bio-agent all to suppress the saverity of purple blotch disease of Chinese

garlic and improve its bulb yield and quality.
RESULTS AND DISCUSSION

1. Disease severity and growth parameters:

Tables 1 and 2 showed the effect of plant guard, vapour guard,
mictonized sulfur {lhose known to te commonly used), §y, Sz Ss. 5. Se, S
and TS, (those a newer anti-fungus combinalions prepared by mixing of some
nulrient elements, i.e. Mn, Zn and Fe, 35 wel as antibiotic and salicylic acid in
Mansoura Res. Laboratory on the severity of purple blolch disease and
growth parameters of Chinese garlic cultvaled in field under natural infection
conditions during 1997/93 and 1998/99 seasons.
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Table 1: EHeet of some new local anli-fungus combinations, bio-agent
and antiteanspirant an growth and disease severty of
Chinese garlic grown In fleld during 1997/98 season.

Top Disearn
Trealmenls :o?:tla 'l:“o: Tc(p;‘,w : :":] “(‘c::j" ’”'"?b:h
fem) | plant | rpiam ,3‘" Splamt | PUTR l.%)
Plas) guied {2.5 mik) 767cd| 1070 | 9o 18.;_;;: 631.0 o .80
[Vapswr guard (2.0 L) B42ab| t23ab | 1040k [203ab| €825 3001
Microriras suller (4gmil)  [753cde 31300 | S5 1 cde | 18520 | 615300 4859
515 ML) MBode| 31.7ab | 93 dcde | AT Ide | 580700 A
s 12 gt} 73ddet| 1 7ab | B37¢fg | 100! | 55404 4841
53 15 M) g70a | 1267a| 12042 | 21.73 | T6L3a 285
S 110 miL) Y23:ef] 11.3ab | B0 7der | 1604 | 6327 2C S18h
Ss105%) G73a | Noab| 2339 | 156f | S703ed 538¢
Se 12 gL} G270 [1167ab| ESAK | tGdel | 55264 Sebb
TS5y 10 & gm) 7970ci1167ab| 9 S5be | WO | GG JTBh
Castral 0Tely) 1103b| D83 | E0el| 54214 76050

Neans fllomed ty the sama loster(s] within
using Duncan's Nutipk Aange Test 31 e laval of 5%

each column do net mgnilizantly cilforpd

Table 2: Effect of some new local anti-fungus combinations, bio-agent
and anlitranspirant on growth and discase severity of
Chinese gariic grown in field during 19381339 season,

Top Top Leal Disease

T L el A RO B A

fom) | fphant o oant | rpam | sptane | iosch %)
Plast quast |25 sL) 80.6cd | 11 067abc | 5005 | 1967b: | G720ke | 40T
Vapzw guard (2.0 miL) 2430 | 1233 11302 2408 | Y732 0.t h
Wzrotined satbar [4aml) | 73.3¢cd | 1167abc | 10000 | 4857be | 68850be | 438¢
5015 miL) B070c| 120abs | B7.3bc | 10.50008 | SadEren | 324
£: 17 sml) raran!| nBrabe 191 3%c2| 17 Mcde [G170bsde| 47w
Sy 05 miL) 227 a 1300 1130a| 2232 7756a 2501
1% 110 miL) 726elp| 11.3%ane (922 ved| 18 amcd | Bradbe | 2500
S 00 5%) G339 | 11.00bc |870cd| 17.7de |48%1000 | 5760
S 12 3miL) 6300 | t1.3%abc | BA3Sa | 1813 | %040 51.3¢
TE; 0 4 3=y Trde | 11.00bc |9500c| 20000 | 68220 5Ty
Coaval 710fg | 10Xc | Bloa | 1597 | £7480e | RS9

Meams followed by the same leller(s} within oach colomn do ot sigaficantiza) a7
@ifeyed sting Dancan's Nulliple Range Teat a2 the lovel of 5%, ”
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Such cala indcated Ihat 8l the used lrealiments significanty reducad
the sevenly of garic purpla biolch diseass relative 1o contral freatment at e
twe seasans. Il 15 BlBo evidert Mal these treatments improved vagelative
growth {lop fresh weight and dry weighl and fead area) in paralial with thai
sni-lungus {supprassve fevel) effect compared wilh Tose of control
realment i both seasons

It 1= covous from the same data Ihat Sy (ZASO, » MnSOL+ Sullur +
esler of fally acids) {5 mll) wss Lhe mest patant one aof the highest
suppressiva effacl o disease sevenly [raduced dsease saverdy 1o the owest
vaves 258 and 25.0% al lhe two seasons, raspaciiely), 5150 5, was of the
highet gromth paramatevs,

This folowed by vapour guard (VG), by TS, ard by piant guerd (PG) in
decmased ceder, hose also were of chear fungicidal effect an growth
pararm=lers af garic plan! gl the o 5633008,

Ctrer lrestments raducad the severity of purgls bioich dsesse relative
% e conlrel, bul they could nek significarty mprove growsh parameters,

Cn the cthar hard, treated cornel plants were =awerely infectad by
prple bloich diseass, sinca they scoesd the hghest severiy (%) valves 76.05
& 75.30 8l the two scascrs, respestvely, thay were ako of the lawest
grawih paramalers.

The rasuits of cormalsticn (Tablke 5} coincidad the hanmany batacen the
fungicidal effect zn Ircatments and 1he growih atabs of their plarks.

These resulls were in 2greemant with the rosulls of Allia 6f &V, (1552),
Monged ef all (1535). Biddle [1957|, Ali el al {1982} and Farld of o, (2002)
regacding the eflect of antkfunoes combinations (S,, S; and S), which
cortaring different micro-elemanls |Cu, Mn, 2Znand Fe) Shangquan 6t al
(1885), Kassmmyer el & (1992 and Farid of &\ (2000) abees the efect of
TSy Han [1890) and Zv and Siter (1932) abeut tha effact of vapour guard
(im forming producl) Kassemper of ol (1558) and Farkd sf & {2000)
regarcing the effact of plant guard [Wo-anli-fungus agenl).

Hergn ke excellest controling sctivities of S, (cemtinalicn of ZaS0,,
MnSO. suifur and fally acids ester) might ba dug to the sddiive inhibitional
effects of such companenis on grewih and spandation, as well s phytalexins
preducticn and Lhe physiclocical processes af the fungus {Sharma &l al,
1978; Fahim et o, 1594 snd Wekh, 1955).

In acdica to he fungicidal effect of S;, s same companenis {Zn, Ma
and 5| khad an essantisl ruintive functicns. Thase (furgcidal and rulntive
acthvilias) together mighl be the cousa for 73 pronounced beneficial effect on
gxfc plant groweh (mantain heakiry lesves of Ihe oreates! surtace area and
&y matier prodician).

The patenl conlraling effact of vepaur guard (VG) cn purpic blaich
dse3se might be due to ils 10 a5 a arificial barner cn feal surlaces thereby
T nhilulian of th= foiar pathogan cevelepenent {2iv and Zitler, 1852). Also, il
had bean reported that fim-lorming pohmars, ie VG provided prosection
3anst many fokar pathagens, inchdng both odlgate ard facultalive
paastes (Han, 1599) It may ba 8lso cansidered lhe anlitranspirsnlional
functicn of VG In relalian with water conlert of plart and thafeby e growth
and yle¥d efficiency.
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Cn ke olher hand, Ihe polentlalty of TSyin conlrslirg purple blctch
dsease and Impeowing garic growsh might be due o the dvact irhiokional
effoct {anlimicratial aftect) of s components (NLLIOSE, sukalhiazole ang
salicylic acid) beskies ta the role of saicylc acid in incucing the resstancs
c3se by plant due % ils function In signal fransacton sysiem nd gena
cxpreszion ulleralion (Kassemeayer of 6f, 1598, Shengquan af &f., 1335 and
Farid el af., 2000} .

Wilh respect %o the benefizial effecl of Iha anti-fungus combinslians,
which conlained Kesalls (KOH and KHCOs), S« Ss and S, in redusing the
seventy of purple blalch dsease. )

This might be due [halr cffect on cecemposing e fungug
companenls (mycelum and 8pores), collapse cf hyphal wals and shrinkago
of conklia by tre direct ceatact (Hemma and Arfmato, 1930; Wacks 6t &),
1690 and Yung-Xing ef al, 1937). Added ta lhe known tencficial effects of K
a5 an impartant nutrient 2l2mant an growin and davsicpment af gadic plant.

1l. Bulb yield and quality: ; J

Dsla 7y Tabkes 3 and 4 showed Ihe etfect of anlifungus combinations
an Chinesa garic yield and qualily paramelers, Ie. Slove rumder S buld, clove
waight {om). bulb weghl (gm), ictal yield ton/ fed., bulb diameler end TSS%
of cloves duing 1997/55 and 1550199 geasons.

Such dats revealed that all lresiments imprcved moest of the abowe
mentoaed characlers. compared with those of the wlreated plans.
Sigrificanl Gifersnces were galected between Mese Ireaimenls avd the
control and amcog ther in most cases. Same data incicated that S, was the
mast superice coe of tha significant highest bulb yield and qualty relative Io all
{reatments and &onlrol in the Tao S2330035,

This superiaiily could ce du= to its highest furgicdal effact on purpke
blctch disease (grest suppressive aclivities) and ta ils effoct of impeoving
grawih case of garic planis, i.e. leaf surface anea and dry matier yield thass
which kncwn to e closely relatad with the yicld of under ground parl (deve
and bub weight and size), 83 well 85 the ictal sclube sclids cantent. The dala
in Tatles 1,2 ard 5 ceincided Ihs indarpretalicn,

Alo, it 15 obvious from the same dala thal vapour guard (VG), pant
quad {FG) 8nd TS, fcllawad S, inther effect on yield ard qualy of gardic
bulb with Insignificant differences amang them in most cases, but wih
signfcant dilfergnces datween them and ather trealments and the control
during toth seascrs,

The effect of Ihesa trealments was in Ihe same benaficlal cffact trend
of Lkem on canlraling Ihe disesse and impreving grawth paramelers of
Chinesa garfe [Tabies 1 and 2).

_ Cther tremiments were of sight teneficial effect on garic yie'd 3%
quality with no dear d#ferences among Iham and the coalrol i Ihe B
£888C6S.

Simlar resukis were cblgined by Altia of al (1982), Monged ef 3
{1908) Bidcle (1567), Wick el o, {1200). Zv and Zior {148z), Shersas”

ot al {1995), Yung-Xi i &t
al. QﬂéOJ. ). Yung-Xing of &\, {1897), Kassemayer af al. [1548) ard Far !
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Table 3: Effect of some now local antifungus combinations, blo-agent
and antitranapirant on yiold and quality of Chinese garlle

frown [n field during 1997/98 season.

Clove | Ciove | Bulb Huls  [Tolalymla| TS5
Treatmecss No, walgh | welg®z | ciameser |(TonYed) )

Joib 1 o) | fom) | fem)
Fiarl quard 2.5 mil] 22Ja5cd | 38ke B bz | S567bod | S700bs | AS0D b
veoowr geatd 2.0miL]  § 21.6abed | 40b | E55 | samaze | S840 | J167bzd
pasorized sulurjdagmty| M330 | 320¢f [P49cde] 540001 n14rd | 2067cde
S 19 ML) 21 Gabad [J4bse| 75500 | 54874l | 5107de | 31.0%de
Sy 12 gT) 300d | 33%¢ [TaScd| 343cde | 9200cd | J20D03C
Sa (9 ML) 200d | 403 | G632 | BMTa | 84772 3467 a
S, (10 mLl 207¢d [A7bas | T | 54034e¢ | S107 0 | 31.G7bes
S4(03%) 21Cbzd |3dcdef | 72900 | 50001 | 4.501del | 30C0de
e (2 QL) 2463 29¢f |T34cda| 5O 4£57 el W67 e
753104 gml) 228abzd | J9bc [022bc| G257an | 375Fb | 34002
\Csewnt tave | 27¢ | 707e | sa0er | agirr | 26201

Meane lollowed by tha dase RU0I3| within caeh eotuma Jo nal aignificantly #fared
w2 Ounsan's Muliiple Iange Yot ol the leval cf 5%,

Table 4: Effect of some new local antidungus combinations, bie-agent
and antitranspirant on yledd and quality of Chinese garllc

growh in field durlng 1536/93 seaszon.

Clown CI:III Budb Bulb foralvigtd! TES

Tresimants Mo “(:{?I'I“ "};é"i ";c"",‘)'" Toutegl| %)

o) gzaed (2.5 MOL) ME7e | amee |eadee| S00eed | 57870z 132000
(Vapasr puaed 12 © misl) 210tte | 4300 | aneb | ed&rs | 8237 (2092
Miesnies sufwédgmal | 2367abs | 408 178900 ) 506Tl | 3373 cd (298 ed
55 15 Ll 2287abz | 340c |73 es | 533 | 5407 02 [M0] b
52 12 oL} 2Gbe | A70ec |7a7<2| 8287 be | 52810 [31.33b¢
2, 1% min) 21000 A45%a |1040>| Tm3a | 87%a | 22682
Sa (10 ML) 2079c | AToze | ?73d | 5567def | 9.97Td |07 be
5410 5%) 220000 seded | TI5ce| S2%30p | 4897cCe | 306G
% @ gn} 2570m | 2300 | 75006 | 54303 | 4417 [302b2d
153 10.€ g=sL) 21.606c | 300tc [020be| 6I57b | 5483cd | 3302
Cooudl 20325 | 2700 | 590e | 49579 | 4207 | 343
h eslumn do nol algnilizanily Gifeces

Nemg [ofowed by Oha sama RUSs) wiNn €3¢

uUslag Qunca='s Mulllple Rango Taat al the level of 5%
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1Il. Corratation studies: )
- Data in Tabke 5 illusirated comedation coefficient values of dizease

sovarty (%) of purpk bloseh disease vi2 Jeaf arca, yiel and yield quality
parameless ¢f Chingse gadic ckves ard bulbs as affecied by dilferent
treaiments during Ihe teo seasons, 1997/98 and 1958759,

Tahle 5; Corrclation coelficlont values of diseasc severity {%) of purple
blotch discase vrs leal area, yield and yiol_d quality parameters
of Chinese garllc cloves and bulbs during the lwo 8easons,

1907/48 and 1998199,
Disease severily (36)

Characters vrs, 199798 1992/99
Leaf area -0.763 -0.720
Clave No./ pulp 0.433 0.270
Clove weight -0.304 -0.790
Bub weight -0.352 -0.335
Total yiakd (TenYed.) 0.855 .0.671
TSS (%) .749 .0.819

Such dala fevealad thal &l e sluded parameters, grcept clove
number weng negaliely correlated with dsecase scveriy (%) at the two
Ze3sons,

This ndicaled thal, as the reatmenl reducad Lhe saverdy of diseasa Lhe
qrowth, yield and qualiey of gaele bulds weara canskierably mprowved,

Such resdls could conllom the proviaushy dscussed results {Tatles 3,
2, 3and &), .

Finally, it could te concluded thal S, (lha newer kcal safety nutrilive
comdingtion of sullw, ZnS0., MnSO: and osters of falty acide) was of
excglient condrcilng effect an purple tictch Chinase gadic on serious diseage
and af the best premational effect on ils grewih, bulb yield and quaity,

Alea, vapaur guard {VG), TSy and plant guard (PG) wera too of
prenaunced benahcal effect in conlreling such sernus discase and in
improning e groweh and yield of Chinese gerlc planls.
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