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Tometo ( Lycopersicum esculentum, «ill. ) is cre
+tie most importsni vege gble ¢ILPs Erows in EBgypt. This crap
iy produced for legcel ccusumpiicn 38 well ss fcr expcrt-’ica.
T..e averasge totel zrea culiivaied by tomate 1a sgypt Lo Ttae
last recent yesrs wes sbout 241,098 feddan. 1+ is highly
desirsble to obtain higher yield c¢f tometo plsnt using tae

lezst pessible quentity of waier ror irrigstion.

(n tne other hznd, the coacept taat drought-resistrnce
is & property developed duriig c1togenesis made possible the
development of & methcd for increesing the rezistance to
drcught. This method, known 2s pre~scwing drcught herdening
or Henekel's method, is doue by sosking the seeds in water

for » certein pericd ¢f time snd then air_drying.

The pre-sowing drcugnt serdeniig method was shcwu %o
roige the yvaeld of tomsices &% drought. Nevertheless, suca
o relotionship ought tc be retested regerding varistior u
cacagst vorieties 8s welil as between drought levels. This is
necessary becsuse the abeve-meatiined comclusaon wag unf o~
“  #tely deduced irom e limited number cf ocbservetiocis. 3Sueh

» positicu seems to be insuificieat to draw sharp-cut ccncl~

nodioens sbhout the efficieccy of idenckel's methed i1s inlerecsing
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the vield production in case of to.:atoes at moisture tension,

perticulary as the possibility that such a pre-sowing treat-

ment could be without effect in this regard for some crops,

gt least under certain conditions, has been reported in liter-

ature.

In view of this, the present investigation wes carried
out, aiming meinly to determine to what extent could the
Henekel's method be regarded as an effective trestment for
improving the growth snd yield of tomatoes under moisture stress
conditions. In addition, the same investigstion aimed to show
how ecould such a method modify the levels of certsin chemical
congtituents in plent tissues under the same conditions,
recognizing that the data available in literature in this

connection with regard to tomatoes are congpicuously defibient,
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I1. RBVISW OF LITEgATURE

As mentioned in the "Tntrocduction”, the present invest~
igation simed to determine how could theHenckel's method affect
the growth, yield and certein chemical aspects in tomatoes
under drought conditionsg. Therefore, for the presentstion of
the appropriste litereture, i+ could be thought advisable to
comprise herein only studies carried out in two main fields,
one for the reaponse of plents to drought, end the other -
for their response to the pre~-gowing drought hardening carried
out sccording to Henckel's method. With regerd to the former
ares of research, it is well known that the effects of 3J0il
moisture stress on plents heve been described for several
species; honce for roviewing the litersturs in this concert,
records desling with tomstoes only werc presented, though
there were certein aspects ( nemely, cancerning the chemical
composition ) that sppeared to be comparatively less studied
than others. with respsct Tc the use ¢t Heuckel's methcd ,
however, it should be recognized that the records asvailablae
at present are conspicuously deficient, hence the pertaining
review of literpture should preferably desl even with specles

other than tomato.
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A. Bffect of soil molgture aireas .on growbh, yviels aopd sane

cnemicel sspects in tomato plants

1) Growth end yield :

Bacher ( 1940 ) suggested that tomato plants should
be plented in damp scil and not be wetered et #ll uantil the
fruits begin to grow; smell guantilies of water should then
be given until fruit picking starts after which wsteriig

should be libersl to increasse both yield and size cf fruits.

Went ( 1944 ), grcwing tomatoes in grevel cultures
wnder cerefully controlled envircnmental conditions, ceme to
the conclusion that the water supply did not limit growth of
the toma%tc plant except when moisture approached the permenent

wilting point.

Schleumener et 8l. ( 1949 ) obtsined high tomato yields
in experiments in Wichigen by sllowing 50 per cent of the

aveilable we*ter tc be sused before irrigation.

FelfBldy ( 1951 ) found that the different tomato vur-

ietias may respond differentiy to soil moisture conditicng.

Kerr ( 1952 ) suggested that up to 30 per cent of the
avasilable water might be sllowed to be used up before the

necessity of watering glesshouse tomatoes became urgent.

Lambeth ( 1954 ), working in dissouri, found thet tomato

yields fell progressively wheil the crop was not irrigsted until
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25, 2w and 75 per cent of the aveilable water had been uaed

LD

3alter { 19548 ) snowed that both vegetative growth and
yield of glasshouse tomstces were sdversely affected when
irrigation of established plents wes delayed until as little
ag 5 per cent of the available water had been used and this
wes confimed by other experiments on tomsto plante grown in
beds ( Salter, 1954 b ). However, Rose and Dermott { 1853 ),
failed to obtein the ssme results with post-grown plents

under similer water regimes.

)
Pré8hlich ( 1955 ), sfter many years work in Gerweny,
suggested that optimum conditions for the tomsto plant are
provided when the soil moisture is kept sbove 70 per cen.

of the water-holding capacity of the soil.

Gates ( 1955 ) described the sffects of chort periods
of scute water shortage on the growth of young tomato plents
and concluded thst the changeg occurring in response to
moisture stress were initisted relatively eerly in the drying
cvele. He found further thet leaf weight incresse was slowed
down while stem weight increase was increased; and that,sfter
recovery from wilting, growth rates of moderetely to slightly
wilted plents soon increased above the growth rate of con-

trols.

Salter ( 1957 ) indiceted that when tomstoes were
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planted in sbout twenty-five inches of ssndy loam scil &t
figld cepecity, further spplications of water to the plents
before fruiting reduced final yield of fruit. Aftex fruiting
had sterted, maximum growth gnd yield hsd been obteained from
plants growing in soil maintained near field cepscity.Chenging
the water-regime when fruit picking commenced resulted in
reduced growth and yleld. Furthermore, it was shown that
tomato plants, when planted in scil et field cepacity, did
not seem to respond to irrigetiocn until their roots hed fully
occupied the aveilable nrooting zonse. In addi tion, é larger

average size (f fruit was produced under the wettest regime.

salter { 1958 ) cerried out an investigation to deter-
mine the effect of scil moiwniure conditions on the rels”’ on-
ghip between vegetstive growth snd fruit development ci the
tomsto plant under glagshcuse conditions. It sppeared that
zreatest vegetetive growth was obtained with a smell fruit
load under conditions of high soil moisture. Conversely ,
weakest vegetative growth wes found with # large fruit load
wider conditions where tne soil wem allowed to dry out befween

jrrigation nearly to the permancsnt wilting point.

Cannell et sl. ( 196C ), working with tomato plents
grown on different types of soil, noticed thet totel dry-

weight yields incressed with decreased soil suctlon.

carolug et al. ( 1965 }, in studdes with tomato plants,
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fould thet as avallsble scil molsture lncressed from low

( 20% ) to high ( ©% ), under high atmospheric stressgyfruit
nunber incressed ( 47% ) end fruit size 49%; under low
stmospheric stress, fruit did not vary significently in

gize and 23% fewer fruits were produced.

Duranti ( 1967 ) cerried out some experiments with
certain tomato varieties; The deily consumption of water
was replenished either in full ox in pert ( 70% and 40% ).
The driest regime resulied in reterded growth, pale colour-
ing of the plants, smell leaves, reduced branching, esrly
flowering, reduced fruit set and retarded ripening,compared
with the full weter supply. Highly significant differerres
between the 3 regimes were shown in fresh and dry weight
figurea for the whole plent sind its constituent parts. lesf
ai1d fruit number were also pcoitively related tc water supply.
Tne plant parts most adversely sffected by shortage of wuter

appeared to depend upon the type of variety studied.

Thorup ( 1969 ) studied tihe effect of scil moisture
tension upon root growth of tomato planins neir. . aplite-root
technique. Root systems were developed in soil mainteained
at three different moisture levels - one well below PWY,
snother slightly below PwP, snd a third within the "zveil-~
able" pange. Root growth was very restricted st the lowest

level of soil moisture - etteining a maximum length of 20 mm
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At the level siagutly belew ek, roots grew 1o & leagth of
¢ mm, with substantisl se condary root development. eximun
zeowth weg stteined st the moi.ture level mseintained sbove
PWP. A% this level roots reached 8 length of 150 wm end

exhibited extensive secondary branching.

2) Chemical composition 3

Ag mentioned esarlier, pelatively little sttention nas
been paid to the study of chemical composition of tometo
plents under drought conditions. Thus, with regerd to cirrbo-
hydrates content, Woodhams end Kozlowski ( 1954 ) studied
the affeets of different degrees of moisture stress on
rggerves of such compounds in tomato. Plants were anclr-ed
for sterch and sugars 8% three periods.: 1) just before
soil reached wilting perceatage for the firgt *ime, 2) afﬁer
plants hed remained in scil #%1 wilting percentage for 24 r.
a1d were re-irrigsted end rempiued st field cepscity for 24
.ir., 3) at the end of 8 wk. growth during wiiech time plants
were subjected to 4 pericds of moisture stress end ro~irrig-
sted %o Tield cspacity sf*er the first three droughts.Semples
wepe then taken st the end of the fourth drought which wrg
not followed by irrigeticn. 1% sppesred thst, before plonts
iod resched the permanent wilting percentage for the first

time, sugers and sterch decresged in root,c*omﬁ and leaves.
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Following irrigation there was 8 rapid and marked sterch incr-
eape but no corresponding increase in reducing and nonreduc-
ing sugars. At the end oI 8 wk. growth during which plants
were subjected to meveral severe droughte, total reserve

carhohydrates were much legg than at any other period.

With regard to the field of response of mineresl compos-
ition to moisture stfeas, the work of Emmert ( 1936 )} might be
mentioned. In such investigation, it was found that tomato
leaves grown under relatively low soil moisture conditions
were higher in N and K and lower in P than those grown under
moist conditions. Thomas et al. ( 1942 ) studied also the
relationship betwéen moisture treatments snd various fertilizer
levels in tomato leaves. It appeared that nitrogen and r
were increased with decreasing soil moisture, but a variable
effect was found on the K content. Furthermore, Cannell et al.
( 1960 ) noticed that, in certain types of soil, the drier the
qoil the greater wes the concentration of N, P end K in tomato
leaf tiscue. However, in another type of soil, the suthors
found ths+t the percentage of P in leaf tissue decresscd sign-
jficantly 2« soil suction wasse inecreased, though the percentage
of K increased significantly under such conditipns, In the
game area of research, Kezlowski ( 1964 ) reported that nitro-
gen contentas of tomate were inercaged in plants under stresgj

though, during wilting, N as well as P were reduced.
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