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INTRUDUCTIO N

Pae cultivsted ares of tounsto preductio (Lycopersicon

eggulantun L. ) hes boen oeoavlicu ly incrsesing in Bzypt
during toe last yeers ( anon. 1968 & 1§70 ) dus %o the incr-
case in population, the development of tha tomewo processing
industry, eand the incresse in exportstion of bonh fresh

fruits snd canned tomsto products.

The incr:ase in tcaato production can be schieved by
increesing the eult’vat:d srea; increasing the yield through
ths use of better varicties snd more puitsble, modern cult-
ural practices to aepproach tae maximum poswmible yield and
quelity under locel coaditions, and by pinimizing fruit lomaes

during harvesting, handling, storegs and merketing.

The addition of chemiecsls to wash witer of the fruits,
ene of ths first mstiods of application or & p sc-harvest
fungicide, is still exteasively used. The maln pim of this
post—-harvest treatment is to prevent the primary infection aud
the sprzed of rotting from field inf:cted herrizs, during the

pot:ntiel sTorage life of tie fruite.

Thue, th:re i, no doubt that finding means to coatril

or minimize decey of tomatoes, would be of grsat value to the
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srows=r, tue ratsiler, ond tue coasumer.

The pre2sent dissartation was conductzd in order *to
clucidaete th: following points :

1) Isclation snd ideantifiscaticu of caugal orgsnims of tomate
rots during storags ot vericus temperatures.

2) sifzct of picking stagxe snd artificisl o3 7rig by acety-
lene on toe Ineridsnce of tomato storage dligezses,

3) Effect of picking stags and storege ou asaorbic acid con-
tent of tomato fruita.

4) Effect of foliar applicetion of tomato plants with micro-
elsaents and growth regulators oz ths iacidence of decsy
of fruit ret fungi in storage.

5) The ianflu=ice of chemical tresatments on the causal orasgn-

igmg of tomstec storsge disseses.
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REVIEW OF LITERATURE

I. The Causal Organisms :

The fungi that most commonly affact tomato fruits in

storege were presented by geveral workers.

pPifferent species of Alternaria and Macro sporium

csuse the spotting and rotting of tomato fruits. Alternaria
tenuls Neea was reported as the causal orgenisn of tomato
fruit ot by Ramsey and bailey ( 1929 ), Thomass and Freckle
( 1944 ), Teha ( 194y ), alcGolloch ( 1951 ), siostafa and
Toha { 1952 ), Bl-Shehedi ( 1955 & 1965 b )}, Kapoor &nd
Hingorani ( 1958 ), Butler ( 1959 ), Ginther end Grfimmen

( 1959 ), sl-Helaly st al ( 1962 ), Tendon and Chaturvedi

( 1965 ), smara ( 1966 ), hssal ( 1967 ), Imecic ( 1967 )
Hagije ( 1968 ) and Lockhert et al ( 1965 R

On the othar hend, Briton-Jones ( 1925 ),Appsel (1933),
Eesthem ( 1933 ), Nightingale end Remsey ( 1936 ), Bskar
( 1940 ), Broek { 1950 ), Carilli ( 1952 ), Giinther and
Gr#tmmen ( 1959 ), wnite { 15w ) 2nd Assal { 1967 ) demoas~

trated thet fruit rots of tomato were due to Mscrosporium

tometo Cke. and Alternaria sclani (sll. & u. slartin) L.H.

Jones and Grout.
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Hobert ( 1951 , Reged ( 1956 ) 8&nd Girgls 1863

racorded tnet Trichothecium roseum . ex Pr., zitascked tonate

fruits in sterege.

pliferent species of Musarium could cause tne frult
decay of tomato, i.e. K. acuminatum (sll. & sv.) Wr. (4Appel,
1933), F. semitectum Berk. et Rav. Wr. end Rg. ( Taha, 1949;
sdostafa and Taha, 1952, end Teha and Sharabasgh, 1960 ), F.
moniliforme Sheld., F. sambucinum FK1l. pr.p.idr, and Rz.(Taha
snd Sherabash, 1960 ), F. redolens Wr. wr. and R.. (Graingsr,
1568) and Muserium spp. HSightingsle and Ramssy, {1936 )},
Beker ( 1940 ), Sharabash ( 1957 }, GHnther snd Gréimmen{1959),

White ( 1960 ), Girgis ( 1963 ) end Lockhart et al ( 1969 ).

El-Shehedi ( 1955 ) mentioned that Aspergillusg flsvus

Ix. ceused tomsto fruit deteriorstion.

sl-Helaly et al ( 1962 ) reported that Penicillium spp-

were isoletad from desteriorated tomato fruits.

Several workers reporied that Bhizopus gtclonifer

(Bhr. ex Fr.) Lind (R. nigricens Bhr.) weg the causal organ-
jgn of Rnizopus rot on tomsto fruits ( Ramsey st al, 19523
#l-Shehedi, 1955 and 1965a; sl-nelaly =t al; 1962 and Girgis,
(1963), In additioa, Girgia ( 1v63 ) and Rstnam and Nema

( 1967 ) isoleted shizopus arrhizus from tomato fruits.
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Bffect of tsmpersture

wardlow srnd Guire { 1%, ) found that tomatc fruits
could be prsssrved for as loug @& 24 daym without infection
with 4iffsrsnt storege fuugi if held at 47.9°F. The green

fruits escaped infection if kept in eocld storage at 45.5°F,

Kightingele and Remsey ( 1936 ) recordsd that the

@inimum, optimum end meximun temperatuces .f Alternaria tomsto
r

growth in vitro were 41°, 75 - BG? end 93°F respectively,
whils thet for spore germianstion weas sUo . Uander moderate

t mperature sad moisture conditions tne.spores were able to
gerninate and infect uninjured immeturs-green fruits. They
saded thet Fussrium app. on tomstoes grew repidly et temp-
erotures thot were optimum for tometo ~ipenng and caused
maxinum decay a8t 75°F. Temperstures of sbout 40°F prectic
ally stopped the growth of the ceusal fungi and ths develop-

ment of the decay, but theoss w-re too low for tomatoses.

Alterneria solani grew well over s wide range of tenp~

grature, with en optimum growth reng.d belwsen 24 - 30°C.

( Pound, 1951; Sirry end roushdi, 1961, snd Assal, 1967 ).

deCoiloch ( 1951 ) mentioncd tnat once A. tonuis
intectio.. hed becoms wsieblished, the rot progressed faster
at 70 to 80°F then ot lowsr tcmperstures. The infzction was
not pr.vented, however, by reducing the tcmperature in treingit.

Tenperaturc bslow 60°F delayed frult ripaming but permitt:d
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slow develepment of Alternaria rot even at 32°F.

¥oColloch and Pentzer { 195z ) record=d that Altsx-
narig injury wes induc .d by storing frults for 9 days at
40°F or 6 days et 32°F.

McColloch and Werthington ( 1952 ) found thet storags
t.mpcersturce bolow 50°F wore especlally harmful to maturc-
green tomatoes. These temperatures mades the fruit suscept-

ible to Alterneria decay during subsequent Tipewiigs

remsey ot al ( 1952 ) reported that shizopus rot on
tomato fruit advanced most rapidly at temperatures of about
75¢ tp 80°F. The rate of development fall rapidly with a
decrease in temperature to nesr 50°F, Practically, no growth
of the fungus or advance of decay occurred below about 40 %o
45°). They edded slso that most of the decay of tomato

fruits at low temperetures was csused by Altermaria sp.

The optimum temperaturs for A. tenuig (4. alternata)
in vitro wess estimsted by geveral workers. 1t was 25-26°C
( born, 1956 ), 28-29°C ( Kapoor and Hingorani, 1958 ),30°C
( Yehia, 1lye6 ), 25°C ( Aghour and wl-#adi, 1lyol; mmara,
1506 and Asgal, 1967 ), 26°C ( Lucie, 1967 ) snd 28°C { Sead
et al, 1970 ).

Chupp end Sheref ( 1960 ) found that Pusarium sp.

caused light infection below ©5°#. It was m st virulent
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netwsg, -7° auad wo®r, and rstarded i £ temperature ranained a8t
100°F for more than a f:w days.

parsons et a8l ( 1960 ) mentionsd thest mature grean
tomatoas stored directly st 389F became injured by low temp-
grature,and thon developed extensive Alternaria rot. They
add<d that mature-greeén fruite ripened slowly at 48°F, dev-
¢lopsd less decay than tomatoes showing some colour whsn
storsd for the peme periocd of time. Tomatoes ripenzd at 55
or 65°F were keopt better at 32° then st 38°, but the =slow
ipaning at 55° followed by storsge at 32° snd 38¢ fawurcd
extensive decay. Tomatoes ripened at 65° and stored at 32°
end 36%9F wers kept satiasfsctorily for sbout 3 weceks. They
then concluded that tine guccessful method for extending the
gtoreze life of tomatoes was to ripen matureegreen fruits at

a moderete rate st 58°F, end then store them at 32° to 35°F.

gl-Helaly et al ( 1962 ) recorded that no significant
rot took place at 5° end 10°C in fruits. They elso found

that artificially wounded fruits became rotted at 20 to 35°C.

Korobinikove ( 1962 ) found thst 18 - 239C peemed %o

bs the most fevoursbl- for F. oxysporum %o induce tomato rot.

Girgis ( 1963 ) recorded that the csrdinal temperstures
for growth end spore germination of Rhizopus nigricans {(R.
gtolonigfer) were 7, 26 end 33°C. He added that st 20°C the
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wilaauresa fruity wer= act T TEken, wiille the [ ajar i 7ods

1

were oti ) susceptinle at JREL SV

Tomkins ( 1956 ) wentioned thet losses in tcmatces
stored ot more than 10°C were usually caused by over-ripen-
ing and wilting. on the cther nand, losses in fruits kep?®

st tae lower tempersture wers aue to rots.

Yehia ( 1966 ) reported that the optimum temperaiure
for the growth ( in cultural emd on tomato fruite )and spore

gernination of K. oXysporul was 25°¢C.

Enara ( 1566 ) recorded that tomato fruits were more
susceptible to infection with a. tenuis when stored at 5°C
for onz week and transferred to room temperature at 17-25°C,

then %those stored for 4 weeks st 5°C or at roon temperature.

Assal ( 1967 ) recorded that the optimun temperature
for infzction end development of rot of A. golani was over
tnsn 20°C and lswss tuaa 35°C, while that for a. tennis was

mors then 25° and less then 35°C.

Koushik et al ( 197G ) found that meximum infection

with A. 2ltsrnata occurrzd at 30 - 35°C snd 70 - 90% R.H.

et

Bffeet of picking stage on decay

Ramsey end Bailey ( 1929 ) reported that the rate of

development of nail head spote was rapid ia gresn tomatses and
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decr-sged es the fruits maturs.

wardlow and Guira ( 1933 ) showed that infection of
gre=n fruits by tomato rots started in the ficld and lead to
the development of fungal rots during storage. If fruita
gesceped infection with fungi, they would possess good quality

in cold storage.

Brakes ( 1937 ) investigeted that the flavour and
quality of tomatoes in which ripsning has been delayed by
waxing were gimiler to those of tomateoes in which ripading.

has becn egually delayed by low temperature.

Weber ( 1939 ) recorded tnatl mature-green touatoes were

not sttscked in field by Alternaria rot.

Tomkin ( 1951 ) reported thet fresh fruite,and veget-
ables generally, hecame more gusceptible to extensive invaeion
by pethogens as toey ripen. Hhe added that Tiping processes
jnvolves physiological changes in the host tissue which makes
it a more guitable subsgtrate for rapid development of the

pethogen.

Remsey ¢t al ( 1952 ) demonstrated that Rhizopus
nigriceng may affecttomsto fruits when they were ripened
cither in traasit or in the :iponing room. Occsssionally it
prfects green frutts. Thecy added tbat fruits affected with

thig dccay sr: e total loss. On the other hand, the writers
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fow.d trnat Yusarium rot e most destructure cu ripe tometoes
in the field snd not ssldon responsible for loss in meture
green tomatoes, but it may csuse some logs during the ripen~

ing of the fruits.

McColloch end worthingtoa ( 1952 ) mentioned that in
storage the maturc-green tomato was the most sugceptible stage

of fruits to the Alternaria rot.

galeh ( 1953 ) reported thet the red fruits were more

susceptible to Pussrium rot than the grecn ones.

Sharabash ( 1957 ) reported thst red fruits showed,
however, higher susceptibility to attack with a species of

Fusariun than the corresponding grsesen ones.

Kabeel ( 1959 ) found that mature picked fruits tended
to suffer a higher percentage of decay than nearly-aature
fruits. He added that 1t may be due to its faster and normal
condition of 1= pruing.

Chupp snd Sharef ( 1960 ) reported that Alternaria sp.

can infect green truit but infection on ripe tissuez took

plece much more esgily and advanced mors rapidly.

Parsons gt a8l ( 1960 ) mentioned that mature-green
tomatoes ripencd alowly at 48°F developed less dscay than
those showing some colour, when stored for the same period of

time.
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