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ABSTRACT

An Experiment was designed to study the interaction effect of
Co salt and salinity on the growth of two tomato varieties differing in
their salt tolerance. Three seedlings of each plant were transplanted to
each pot, and the pots were irrigated with nutrient solution of Arnon
having different levels of NaCl and Cobalt . After 5 weeks the plants
were harvested. It was observed that dry matter yield of shoots, roots
and whole plant for both two varieties consistantely decreased with
increasing NaCl concentration. There was a significant interaction
between NaCl salinity and cobalt levels on the dry matter yields of
shoots, roots and whole plant for both two varieties.
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INTRODUCTION :

Salinity is known to retard plant growth through its influence on
several facts of plant behaviour like osmotic adjustment, ion uptake,
protein and nucleic acid synthesis. Photosynthesis , enzyme activities
and hormonal balance. Plants subjected to saline conditions after the
early seeding stage rapidly resumed normal growth rate when the
stress was removed but plants subjected to stress during the early
seeding stage did not. Dumbroff and Cooper (1974) on the other hand
state that the toxic effects of Co on crops grown on the field are not
likely to occur, on the contrary, "favourable effects can be expected as
a result of cobalt application". Cobalt probably is essential element,
the adequate supply might be necessary to maintain a high production,
Pettersson (1976). A concentration of 1.5 mM Co gave maximum
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beneficial effects without injury to the cut flower , while 2.0 mM Co
was toxic to the leaves. Venkatarayappa et al. (1980) . With oats in
soil-pot experiments, obtained slight yield increases by adding small
amounts of Co to the soil. In addition there was a significant
interaction between NaCl salinity and cobalt levels on the dry matter
yields of shoots, roots, and whole plant (Nikolic, 1956).

The best beneficial effect of both treatments on plant growth was
obtained at 150 mM NaCl and 0.25 ppm cobalt. The effect of 4 levels
of NaCl (180. 420, 1310 and 19200 ppm) in the irrigation water on
yield and content of the leaves was correlated with yield; this
correlation was better when older leaves were sampled, Cerda et al
(1977).

The aim of the present study is to investigate the interaction
between cobalt and salinity on the growth of two tomato varieties
differing in their salt tolerance such as Edcawy and Monymaker.

MATERIALS AND METHODS

An experiment was first conducted to examine the sensitivity of
tomato plants to cobalt.

There were selected varieties of tomatos, i.e. Edcawy and Mony-
maker which showed a wide range of salt tolerance which were used
in this study . The sand culture technique was used, and polyethylene
pots were irrigated with nutrient solution of (Arnon, 1938) having
different levels of cobalt as Co S04.7H,0 within the period extending
from 5 to 12 weeks. The plants treated with cobalt received 0, 0.25,
0.50, 0.75, 1.5, 3 and 5 ppm. At the end of the experiment the plants
were harvested, separated into shoots and roots, rinsed with redistilled
water and were oven dried at 27°C for dry weight determination . On
the other hand, tomato plants were grown and received 7 ppm cobalt
for 12 weeks from planting. Thereafter, the concentration of cobalt in
the nutrient solution increased stepwise daily till the concentration of
cobalt reached 25 ppm, when the visible toxic symptoms were
observed. On the other hand, the second experiment was designed to
study the interaction between salinity and cobalt on the growth for two
tomato varieties differing in their salt tolerance such as Edcawy and
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Monymaker. Three seedlings of each plant were transplanted to each
pot, and the pots were irrigated with nutrient solution of Arnon (1938)
having different levels of NaCl and cobalt . Sodium chloride was
added in different concentrations, i.e., 0.00 control, 75,125, 200 and
300 mM. Cobalt was added as CoS0,.7H,0 in 5 levels such as,
0.00,0.50,1.50,3 and 5 ppm. Plants were harvested after 5 weeks from
transplanting . Each treatment was replicated three times . The
material was oven dried at 72°C and analysed.

RESULTS AND DISCUSSIONS
PLANT TOLERANCE TO COBALT

The relative tolerance to cobalt concentration of Monymaker
tomato varieties which showed a wide range of salt tolerance was
estimated using sand culture experiment. Data reported in Table (1)
and figure (1) show that increasing cobalt concentrations in the
cultural media up to 0.5 ppm stimulated the growth of dry matter yield
for both two varieties. Whenever, beyond that levels the dry matter
yield of both two varieties were adversely affected by cobalt treatment
and this effect was more pronounced on shoots than roots. These
results are similar to those found by Pettersson (1976) and Kabata and
Pendias (1984).

COBALT TOXICITY SYMPTOMS :

Increasing the rate of cobalt application stepwise in the medium
up to 25 ppm led to toxicity to tomato plants.

Whenever the condition progressed , 12 ppm cobalt , the white
spotting was not confined to the middle parts , but involved parts
scattered over the entire leaf.

Excessive amounts of cobalt in the cultural media up to 20 ppm
led to scorching the brown spotting and leaves appeared mottled . On
the other hand leaves exhibited epinastic curling and dark reddish —
brown discolouration of veins , including the major veins . Severe
damage was observed by excessive amounts of cobalt up to 25 ppm.

The leaves became brown , withered and fall from the plant.
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SALINITY AND COBALT INTERACTION IN PLANTS

Data in tables (2 and 3) reveal that the dry matter yield of shoots ,
roots and whole plant of both two varieties consistantely decreased
with increasing NaCl concentration.

These results are in agreement with those obtained by O’Leary
(1974) and Rush and Epstein (1981) .

Whenever the relative yield of shoots , roots and whole plants of
Edcawy were les affected upon increasing NaCl concentrations than
that of Monymaker. These results are similar to those found by
Bernstein (1964).

A comparison of the yields of the two varieties , show that
Monymaker gave higher yields at a concentration ranging from 0.00
to 125 mM NacCl for shoots and from 0.0 to 200 mM NaCl for roots
and whole plants . On the contrary, at higher concentrations of NaCl ,
Edcawy produced more dry matter yields than Monymaker, indicating
that Edcawy variety was more salt tolerant than another variety .

On the other hand, the increasing levels of cobalt up to 1.5 ppm
was associated with significant increase in dry matter yield of both
two varieties . In addition, increase in cobalt beyond that level was,
however , followed by a significant decrease in the dry matter yield of
both varieties . Increasing the dry matter yield as a result of cobalt
applications was also observed by Nikolic (1956), who obtained slight
yield increases by adding small amount of cobalt to the soil.

It can be also seen that there was a significant interaction between
NaCl — salinity and cobalt levels on the dry matter yields of shoots ,
roots and whole plant for both two varieties .

Thus it could be concluded that the best beneficial effect of both
treatments on plant growth was obtained at 200 mM NaCl and 1.5
ppm cobalt for both Edcawy and Monymaker varieties. These results
are in agreement with those found by Nikolic (1956) and Shalhevet
and yaron (1973) .
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Table (1): Influence of different concentrations of cobalt
appliction(ppm)  on the dry matter yield of to-
mato Varieties

(" cobale Edcawy Monymaker
Concentration | shoots  roots whole plant shoots TOOLS whole plant
(ppm)
0.0 154 91 4.45 5.34 1.5 6.84
.25 370 93 4.63 5.39 1.54 6.93
0.5 3.74 1.80 591 5.81 1.93 1.74
T8 4.11 .87 4.28 4.80 1.31 6.11
1.5 341 .83 364 1.73 125 5.98
30 2.81 73 334 193 1.11 5.04
7.0 2.61 0.59 2.69 2.87 0.92 319
L.5.D. 0.25 0.07 0.28 0.35 0.11 0.50
0.05
S )

Table (2): Influence of different concentrations of Co and
NaCl on the dry matter yield (g/Pot) of tomato
plant(Monymaker Variety)

i~ N
Nacl Cobalt Concentration (ppm)
Concentration
(mM) 0.0 0.5 1.5 30 5
Shoots
0.0 mMm 53 54 5.6 54 4.8
75 mM 4.8 499 5.4 5.1 38
125 mM 4.7 4.81 4.5 4.2 3.7
200 mM 28 293 37 L] 28
300 mM 1.9 1.99 23 20 1.73
Average 39 4.02 4.3 4.0 34
L.S.D.
005 NaCl=0.30  Cobalt=0.28  CobalixNaCl  =0.60
Roots
00 mMm 1.8 1.9 2.0 1.8 1.8
75 mM 1.6 1.8 1.7 1.8 1.7
125 mM 0.9 0.9 1.0 0.9 0.9
200 mM 0.8 0.8 0.9 0.9 0.9
300 mM 0.6 0.7 0.9 0.8 0.7
Averige 1.1 1.2 1.3 1.2 1.2
L.5.D..
0.05  NaCl=0.08 Cobali=0 .07  CobalixNaC1 =0.16
Whole Plant
0.0 mM 7.1 7.3 1.6 7.2 6.6
75 mM 6.4 6.8 7.3 6.9 5.6
125 mM 5.6 5.7 55 5.1 4.6
200 mM i6 16 4.6 4.2 3.7
300 mM z5 2.7 3.2 2R 24
Evscmge 5.0 53 5.6 5.2 4.6
7005 NaCl=029  Cobali=026  CobalixNaCl =062
y,
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Table (3): Influence of different concentrations of Co and NaC)
on the dry matter yield (g/Pot) of tomate
plant(Edcawy Variety)

7 =
Nacl Cobalt Concentration (ppm)
Concentration 0.0 0.5 15 3.0 5
(mM)
Shoots
0.0 mM 3.70 4.80 4.95 3.45 3.39
75 mM 3.61 4.30 4.80 3.11 3.05
125 mM 2.63 3.90 391 3.83 3.70
200 mM 2.51 3.80 3.88 3.50 3.31
300 mM 2.25 2.70 2.80 2.40 2.30
Average 2.94 3.80 4.07 3.26 3.15
L.S.D.
0.05 NaCl=0.14  Cobalt=0.12  NuClxCobalt =0.26
Roots

0.0 mM 0.99 1.3 1.5 0.99 0.88
75 mM 0.93 1.25 1.43 0.91 0.97
125 mM 0.81 1.20 1.38 0.66 0.52
200 mM 0.77 0.99 1.15 0.64 0.48
300 mM 0.65 0.83 0.92 0.56 0.42
Average 0.83 1-11 1.28 0.75 0.62
L.S.D.

0.05  NaCl=0.8 Cobalt=0.7 NaClxCobalt =0.12

Whole Plant

0.0 mM 4.69 6.10 6.45 4.44 4.27

75 mM 4.54 5.55 6.23 4.02 3.84
125 mM 3.44 5.10 5.29 4.49 422
200 mM 3.28 4.79 5.03 4.14 3.79
300 mM 2.90 3.53 3.72 3.36 2.72
Average 3.77 5.63 5.34 4.11 4.54
L.S.D.

0.05 NaCl=0.16  Cobalt=0.11  NaClxCobalt =0.28
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Dry matter yield(g/pot)
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FIGURE(1)EFFECT OF Co CONCENTRATION
ON THE DRY MATTER YIELD OF

TOMA TO PLANT
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