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ABSTRACT .

Two experimente were carried out in the laboratory
of Hort. Depart. of the Fac. of Agric. at Moshtohor to
eiucidate the effect of seed-cold treatment on different
aspects of seeds, seedlings and transplants of tomato cv.
uc. ©97-3 during Winter ceasons of 1987/1988 and 1988/1989.
Data, recorded, showed that keeping seeds at -1 to ~-3°
for 12 hours increased germination percentage, accelerated
seed germination rate and promoted reducing and non-reducing
sujars accumulation in seeds. Moreover, such treatments -
increased their chemical constituents, i.e., N,P and K,
reducing, non reduvcing and total sugars, indoles and phenols
content as well as the enzyme activity especially oxidative
enzymes.

INTRODUCTICK

tary factors affect tomato plant growth and consequently
+total fruit yield afterwards. Among these factors is the
exposure of tomato seedling to the adverse environmental -
conditions prevailing in Winter Season - beginning from
November, up to the late of January. Any treatment that
is. capable of inpducing durability for cold injury to the
tomato seedling will be of beneficial effect. :

It has been reported that seed cold treatment increased
the percentage and enhanced rate of germination of tomato
seeds  {Bezmart, 1885; Soott & Jones, 1966 and Coolbear
et al., 1987). Moreover, it improved the chemical constit-
wents of seeds represented in reducing, non reducing and
total sugars (Hennart, 1383 and FPoilock, 1986) werking
on tomato and pea respectively. In addition, such treatment
increased the activity of the oxidative enzymes represented

in peroxidase and polyphencl oxidase (Krasnuk et al., 1975
.on alfalfa). seedling growth is positively affected by
ceed cold treatment and have greater chilling tolerance
as compared with non treated seeds (Abdalla et al., 1983;
Wang, 1985 and Scott & Jones, 1986 working on sweet pepper,
cucumber and zucchini squash and tomato respectively).
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Chemicai constituents of seediing foliage showed incre-
ments in nitrogen, phosphorus and potassium as reported
by Ledov'skii and Bondarenkc (1974); on tomato Abdalla
2t al. (1983), on sweet pepper and Eid et ai. (1988}, on
broad bean; Pollock (1986) and Polleck & leyd (1987) all
working on pea as regard to redublng, non reducing and
total sugars. Total indoles and phenols were decreased
by seed cold treatuént (Rafwan ei wl., 1980 and Shafshak,
1587) werking con strawberry and pea, respectivelv. However
contra results were reported by Eid et al. (1988), worklng
cn broad bean, since, they indicated that exposing seeds
to 2°C for one week promoted the concentration of total
indoles and rhenols in plant tissues.

No évailaule ‘review, dealing with the activity of
the ox‘dative enzymes in seed11n~ follage, are present.

TheA aim of. thisv trial is to ameliorate the adverse
effect of low temperature durirg the Winter months and
to shed more light on the growth criteria of tomate seedlings
a3 & result of seed cold treatments., :

MATERIALS AND METHODS

: -Two experiments were conducted at the laboratory and
nursery of the - horticulture Department, Faculty of
Fgriculture et Moshtchor, Zagazig University, during the
¥Winter seasons of 1987/1988 and 1988/1989. This study was

zrried out to investigate the effect of seed-ccld treatment
on seed germination, seed and seedling chemical composition
and growtn of tomato transplants cv. U.C. 97-3.

Fach experiment included 8 treatments which were the
combination of three seed-cold treatments, i.e. -1, =2
and -3°C within two c¢hilling periods, i.e. 1Z znd 24 hours
beside two contrcl treatments i.e. neither sosked nor cold-
treated seeds and soaked in distilled water but not cols-—
treated seeds, forming B treatments.

A complete randomized block design with four replicatss
was followed in both seasons of this experiment.

Tomato seeds were wetted, except those of <the dary
control treatment, in distilled water  for 43 hours eand
then exrosed to the above menticned degree of temperature
and periods of seed-cold treatment except those of the
wet control treatment. Tomatc sgeeds were scwn either in
Peitry dishes in the laboratory or in the nursery in the
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Temperature degrees and relative humidity prevailing through

growing ~ seasons of 1987/1¢88 and 198¥1989 at kalubla

province.
Temperature °C Relative
———————————————————————————————— Humidity
The Mouth Maximum Minimum Average $
"""""""""" vpenrprerrrrra
October 28.1 15.7 21.9 61
November 23.1 8.0 15.6 65
December 19.7 8.6 14.2 68
January 18.0 5.9 12.4 62
February 19.7 7.1 13.4 52
March 22.1 8.4 15.3 57
April " o28.2 14.6 21.4 55
HMay 35.9 17.6 26.8 38
Season 1988/1939

Qctober . 27.8 | 14.3 21.0 64
November 22.1 7.1 14.9 64
Decenset 12.2 8.2 13.7 67
January 16.% .2 10.7 74
February 1¢.6 7.5 13.5 62
March 22.3 7.3 15.1 64
"April 25.7 11.7 20.7 54
May 31.7 14.5 23.1 48




2452 Annzls of Agric: Sc:, Mcshtohor, Vol: 28(4), 1990

seme experinental design mentioned before on November 1st
1987 and October 25th 1988 respectively. In tihe nursery,
irrigation and. other agricultural practices were carried
ot #s ususlly followed in the district. Two hundred seeds
f each treatment were taken in the laboratery experiment
nd &ivided into 4 groups, each group contains 50 seeds
representing 4 replicates. Measuring " the percentage and
rate of seed germination according tc Bartlett formula
{1237) took place beside determination of recuicing, ron
reducing and total sugars in the seeds according *o the
metheds described by Michel et al., (1956). In the germinated
seeds peroxidase activity according to Allam and Hellis
{1572) and each of polypherol oxidase, catalase and ascorbic
zcid oxidase assay according %o the methods of Maxvwell
and Bateman {(1967), were determined. Moreover, in the nursery
experiment at december 9th and 5th in 1887 and 1988 respec-—
tively, representative samples cf 20 transplants from each
plot were taken for measuring different studies characters,
i.e., plant height, stem diameter, number - ¢f leaves per
plant as well as fresh and éry weight per 20 seedlings.

In the digested dry matter of such samples of seedlings
totzl nitrogen, phosphorus and potassium as (mg/100  seed-
lings) were determined acording to the methods aascribed
by Pregl (1945), Murphy and Riely (1982) as modified by
John (1970) and Brown and Lilleland (1946), respectively
and aliso reducing, non reducing and' toctal- sugars accerding
to methcds of Michel et al., (1956)}. :

~ Total indoles and rhenols according +*c¢ the methods
described by Gordon and Weber (1950} as modified by Filiosson
(1969}, respectively as well as the activities of the cxida-
tive enzymes were determined ‘in the seedling leaves as
previously menticned in the germinated seeds.

) All coliected data were subiected to the statistical
analysis as mentioned by Snedecor and Cochran (1968).

RESULTS AND LISCUSSION

1- Germination of Tomato Seeds:

Tt is obvious from data presented at Table (1) that,
most of the used  seed-cold treatments significantly increased
percentage of seed germination and reduced number of days
from sowing up to the germination of the maximum - nunber
of seeds than that of the c¢ontrol. These increments were
obvious at bcth growing seasons of this work. It is also
evident that the most favourable ireatments which showed
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the highest percentage of seed germination and also the
earliest germination rate, arranged in a descending order,
were ~1°C, -2°C or =-3°C for 12 hours respectively.

-~

Table (1): Effect of seed-cold treatment on germnation of tomato
o seeds.

Season 1987/88 Season 1988/89
Soaking Seed-Cold Treatment :

Period Temperature Time Germination !
(hrs) (°c) (hrs) -
CT 1 rate 4 rate
Control 80.0 8.4 +77.7 8.6
48 Control 80.5 6.9 78.0 7.0
48 -1 12 91.0 6.1 88.5 6.2
24 84.0 6.5 82.5 6.5
48 -2 12 86.5 6.2 85.5 6.3
24 84.5 6.3 81.0 6.4
48 -3 12 85.0 6.2 §1.5 6.3
24 78.5 6.3 77.0 6.4
L.S.D. at 5% _ 3.6 0.4 3.8 c.4

Ohtained |, results are in confirmity with those reported
by ugnnar* (1985), working on many vegetable crops including
temaio; Scott & Jones (1986) and Coolbear et zl.. (1986),
werking also on tomato. They mentioned that low temperature
pre-sowing treatment of tomato seeds substantially increased
germination percentage anc enhanced germinaticn rate.

2- Chemical Constituents of Tomato Seeds:

Data presented in Table (2) show clearly that most
of the used seed-cold treatments significantly increased
reducing sugars content than that of the wetted control.
Similar results were also obtained in case of non-reducing
sagavs compared with the dry seed control treatments. These
increments were chvicus at both growing seasons of 1987/1988
and 1988/1989.

The most favourable treatments which increased reducing
sugars content in tomato ‘seeds were -1°C for 12 or 24 hours
compared with that of all other used treatments except
that of the dry control. However, all used seed-cold treat-
ments incresed non-reducing sugars content in tomato seeds
compared with dry control. ’

These results are’ in batmony with those obtained by;?
Eennart (1985), on tomato and Pollock (1986) on pea seeds.
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With regard to the effect of seed-cold treatment on
enzyme activity in tcmato seeds, data in Teble (2) also
show clearly that &1l treatments increased the ernzyme
activiiy ir this respect. The treatments which showed the
savourable effect &and the nighest values ir this respect
were -=1°C for 24 hours in case of bLoth of psroxidase and
catalase activity and —2°Cc for 12 hours for polyrhenol
cxidase, meanwhile the treatment of -3 for 24 hours resulted
in the highest activity of ihe ascorbic acid oxidase.

3- Vegetative Growth of Tomato Transplants:

pata presented in mable (3) show clearly that during
winter seascns of 1537/1988 and 1988/1989, most of the
used seed-ccld treatments significantly increased rlant
height, stenm diameter as well as fresh and dry weight per
20 transplants than the control *reatments. However, incre-
ments in number of leaves per plant in this respect did
not reach level cf significance.

Such data clearly show that, seed-cold treatment at
-1°C or =-3°C for 24 hours showed the highest plant height,
stem diameter, fresh add dry weight per 20  transplants.
This trend was the same at either 1987/1988 or 1988/1989
seasons. This may be due +o that such treatments promoted
reducing and non-reducing sugars conternt of tomatc s=eds
as shown in Tabkle (2) es well as N, F and K uptake as shown
in Table (4).

These results are in agreement with those obtained
by Abdalla et al. :1983), on sweet pepper; Hennart (1985),
+rizls on tomato and some vegetable crops; Wang (1985)
on cucumber and gucchini sguash and Scott and Jones (1986)
on tomato.

4- Chemical Constitutents of Transplants Foliage:

Data concerrned with total nitrogen, phosphorus,
‘potassium, reducing, non reducing and total sugars cf trans-
plants foliage as mg/100 seedlirgs and total indoles and
phenols of tomato transplants {mg/100g fresh weight) are
presented in Teble (4). Such data show clearly that most
of the used seed ccld +reatments significantly increased
the values of such constituents compared with the control
ones. These increments were at their highest level with
the treatment of =-3°C for 24 hours concerning N,P and K
content at both seasons of this work.

obtained results, of N,P and K plant content, are
in confimity with those mentioned by Abdalla et al. (1983)
on sweet pepper and Eid et 2l.. (1988), on broad bean.
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With regard to the effect of seed-cold treatment on
reducing, non-reducirg and total sucars content -as well
as total indoles and rphenols content of plant foliage,
i+ is evident from the =same data rpresented in 1ahle (4)
shat treatment - which showed the  highest valves in this

e G . ps 1, e L1 8 Ee -~ R .
regrect was tiat or -2 ¢ for 14 bours.

Regarding the previovs studies on the effect of seed
Coid treatments on plant content of sugars, similar results
were obtained by Ledov'skiil and Bcndarenko (1974), who
mentioned that, exposure +c low temperature may be useful
for hardening tomato plants against frost. They attributed
+this to the increase in total sugars and soluble protein
in the ceilular level. Morecver, Pollock (1986) and Pollock
and lLioyd (1987) on pea and illuminated leaves showed - that
plants zrown under low temperature (5°C for 6 hours) resulted
in larger gquantities of sucrose and starch in plant leaves.
The obtained results of the total indcles and phenols are
in harmony with those reported by Eid gt al. (1988), on
bread bean who = found that exposing seeds to 5°C for one
week promoted the concentration of total irdoles and phenols

“in plant tissues. However, Abdalla et al. (1983), on sweet

pepper found that, no significant differences in the produc-
tion of +total indoles and phenols content cf plant leaves
were detected as a result of all used seed-cold treztments.
5-  Enzyme Activity: ’ .
Data presented in Table (5) showing the effect of
seed-ccld treatment on the activity of enzymes -in tomato
trransplants indicate that all used seed-cold treatwents
significantly increased the values of activity of different

studied@ enzymes compared with the twc control treatments -

at boih sessons of this work.

svch data clearly show that seed cold treatment at
-1°C fcliowed by =-2°C both for 24 hours showed the highest
values of the peroxidase activity. '

Regarding the effect of seed-ccld treatment on each
of polyphencl oxidase and catalase, the same data show
that -2°C for 12 hours treatment resulted in the highest
values in this respect. However, ‘for the ascorbic acid
oxidase, -3°C for 24 hours showed the ‘highest values in
this regard. This trend was the same at each of the two
successive seasons of this work.,

Finally, it may be concluded that, the improving effect

- of seed~col@ treatment on the seed germination either as '

percentage or rate of germination (Tabie- 1), is mainly
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due to the erhancing effect of such treatments on either
chemical constituents of seeds or the enzyme activity of
see’lings (Table 2) which was in turn effesctive on each
cf chemical. constituents (Table 4) and vegetative growth
of tranplants (Table 3}. This improving effect of seed-cold’
treatments was completely true and may be explained through
the effect on both of chemical constituents (Table 4) and
enzyme activity of transplants (Table 5).

Hence, i* is advisable to expose tomato seeds toc -1°C
or =2°C for 12 hours to increase the percentage cf seed
germination and to -1°C or -3°C for 24 hours for precduction
of tomato transplants with good vegetative growth and quality
in winter secason.
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