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ABSTRACT

Three micronutrients i.e.. B, Mn and Zn at a concentra-
tion of 100, 50 and 100 ppm respectively, separately or in
combinations were used as a foliar spray on tomato plants
15, 30 and 45 days from transplanting. All micromutrients
treatments enhanced plant growth characteristics expressed
as stem length, number of leaves as well as fresh and dry
weight per plant. In addition number of fruits per plant,
early and total yield were significantly improved. Average
fruit weight, total soluble sugars and vitamin C contents
of fruits were also significantly increased due to all micre-
nutrients treatments. Spraying tomato plents with a combina-
tion of 100 ppm B + 50 ppm Mn + 100 ppm Zn exerted the most
gronouncing effect regarding growth, yield and quality of

omato,

INTRODUCTION

Under some circumstances, supplying vegetable crops

with micronutrients is very much essential. Verma et al.,
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.(1973) reported thet increasing B concentration increased
plant height and fiumber sfleqvecftomato plants. Ashour
(1973) found that spraying tomato plants with 100 ppm

Zn SO4 improved its vegetative growth. As for dry matter
content it was found to be increased due to spraying tomato
plants with B (Gjurov et al., 1965). Stolyarov (1971)
emphasized that epplication of Mn and Zn showed a stimula-

tory effect on dry matter content.

Productivity of tomato was found to be enhanced due
to micronutrients application. Gjurov et al., (1965) and
Verma et al., (1973) reported that spraying tomato plants
with B, Mn or Zn advanced flowering, improved earliness,
reduced maturation period and consequently increésed early
yield. As for total yield it was found to be increased
9% over control due to B application (Adams and Winsor,
1974). However, Stencu (1964) showed that Mn application
produced the highest yield compared either with B or Fe.
In another study conducted by Duffek (1972), it was found
thet spraying tomato plants with Mn SO4 at 0.2% signifi-
cantly increased fruit number per plant by 9.5% compared with
those unsprayed. Ashour (1973) reported that spraying

tomato plants with Zn 504 at 100 ppm improved fruit setting
and increased total yield.
With regard to the effect of micronutrient on tomato

fruit quality, Govinden (1950) showed that increasing B
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concentration resulted in larger tomato fruits. Spraying
tomato plants with HMn SO4 at 0.2% increased fruit weight by
12.4% compared with those unsprayed (Duffek, 1972). 1In
addition Gencev and Gjurov (1975) reported that avéragé
fruit weight, produced from plants sprayed with Zn, was
93.1 gm while that of the control was 83.2 gm. Vitamin C
and total soluble sugars contents of tometo fruits were
increased due to B, Mn or Zn application (Stancu, 1964 and
Aliev, 1968). On the other hand Silva and Scotti (1973)
reported that Zn or Mn application decreased reducing sugars
content. Acidity of tomato fruits was found to be unaffected
as plants were sprayed with B, Mn or Zn (Stancu, 1964). How-
ever Verma et al. (1973) showed that acidity of tomato fruits
was increased due to spraying piants either with B or Zn.

Therefore, the object of this work was to study the
effect of B, Mn or Zn foliar sprays on growth character-

istics and yield components of tomato.

MATERIAL  AND METHODS

Two field experiments were conducted at the Farm of
the Faculty of Agricultural Science, Moshtohor, Zagazig
University during the summer seasons of 1978 and 1979.
Uniform seedlings of tomato (Lycopercicon esculentum Mill)
¢v. Pritchard were transplanted, on 19th and 11th of March
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1978 and 1979 respectively, at 40 cm. apart on one side
of ridegs 120 cm width. Plants were sprayed three times
at 15, 30 and 45 days after transplanting with an aqueons
solution of B, Mn or Zn. Sources used were boric acid,
mangaenese sulphate and zinc sulphate respectively. Treat-

ments were asg fellows:

1. Distilled water to act as control.
2. 100 ppm B.

3. 50 ppm Mn.

4, 100 ppm Zn.

5. 100 ppmg+ 50 ppm Mn.

6. 100 ppm B + 100 ppm Zn.

T« 50 ppm Mn + 100 ppm Zn.

8, 100 ppm B + 50 ppm Mn + 100 ppm Zn.

A complete randomized block fdesiqn with four replicates
wes adopted. The plot area was about 3%5 feddan. Other
cultural practices were carried out as commonly followed

in the district.

At full blooming stage, four plants from each exper-
imental plot were chosen randomly for measuring the

following characters:

1- Stem length (cm).
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2« Number of leaves per plant.

3- Fresh weight of the above ground vegetative organs (egm).
4- Dry weight (gm).

All harvested fruits from each experimental plot
were used for determining: number of fruits per plant,
early yield (calculated from the first three pickings as
Ton/fed) and totel yield (Ton/fed). Early yield percent-

age was then calculated.

At each picking time a representative sample of
10 -15 fruits from each experimental plot was taken for
determining the following characters:

a. Pruit length (em).

b. Fruit diameter (cm).

c. Average fruit weight (gm).

d. Total soluble sugars evaluated colorimeterically
according to Forsee (1938) and Morell (1941).

e. Vitamin C content assayed using fhe 2.6 dichloro-
phenolendophenol dye (A.0.A.C., 1970).

f. Totel acidity determined as described in A,0,A.C,

L Ea9Te) .

All obtained data were subjected to statistical
analysis according to Snedecor (1962).



RESULTS AND DISCUSSION

Plant growth characteristics:

- e e e B o

Data presented iﬁ iable (1) clearly show that applica-
tion of micronutrientsi.e. B, Mn and Zn separately or in
their combinations significantly enhanced stem length,
number of leaves as well as fresh end dry weighf per plant
compared with the control during both seasons. In this
respect using 100 ppm B showed the best response compar-
ed either with 50 ppm Mn or 100 Ppm Zn. The favorable
effect of B 65 #egetative growth could be attributed to
its stimulatory effect on cell number and cell volume
(Whittington, 1959). Moreover, Coke and Whittington(1968)
suggested that B may affect plant metabolism through cont-
rollingthe hormonal level within plant tissues. It is worthy
to note that a combination of 100 ppm B, 50 ppm Mn and 100
ppm Zn (Table 1) exerted the greatest promoting effect on
the various growth characteristics compared with the other
used treatments. The promoting effect of micronutrients
application on groﬁth characteristics is in accordance with
those of Gjurov et al. (1965) and verma et al. (1973) om
boron, Ashour (1973) on zine and Stolyarov (1971) on

manganese and zinc.
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Yield and yield components:

It is evident from Table (2) that application of B,
¥Mn or Zn separately or their various combinations signi-
ficantly enhanced number of fruits per plant as well as
early and total yield during both seasons. A synergestic
effect was noticed in case of a combination of any two
used nutrients. In this respect, the most pronouncing
effect was observed when the three micronutrients were
combined together. Increasing early yield of tomato due
to B, Mn or Zn was reported by Gjurov et 31.1(1965) and
Verma et al. (1973). The obtained results on total yield
coincide with those of Adams and Winsor (1974) on boron,

Stancu (1964) and Duffek (1972) on Mn and Ashour (1973)

on Zn.

Results on tomato fruit quality as affected by the
various used micronutrients are presented in Tables
(3 and 4). It is obvious that no significant differences
were detected between the various used treatments regard-
ing fruit length and fruit diameter. Averege fruit weight
was significantly increased due to application of B, ln
or Zn individually or in their combinations. These data
are in agreement with those of Govindan (1950) on B,
Duff ek (1972) on Mn and Gencev and Gjurov (1975) on Zn.
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With regard to the effect of the used treatments on
the chemical fruit chaiacters,data in Tables (3 and 4)
clearly indicete that total soluble sugars content were
significantly increased due to micronutrients application.
Spraying tomato plants with 100 ppm boron combined with
100 ppm zinc led to the maximum total soluble sugars
content during both seasons. These data are in accordance
with those of Stancu (1964) and Aliev (1968). However,
Silve and Scotti (1973) émphasized that Zn or Mn applica-
tion decreased reducing sugars of tomato fruits. Vitamin
C content was sigpificantly increased due to all used micro-
nutrients treatments (Teble 3 and 4). In this respect, the
highest velue was observed in case of spraying plents with
& combination of B, Mn end Zn at 100, 50 and 100 ppm respect-
ively. These results confirm those of Stancu (1964) and
Aliev (1968). Fruit acidity was increased by all micro-
nutrients treatments, elthough no significant differences
were detected. Plants sprayed with the combinetion of the
three micronutrients produced fruits contained higher acidity
compared with the other treatments. These data are in
accordance with those of Verma et al. (1973). However,
Stancu (1964) showed no effect on fruit acidity due to
spraying plants with B, Mn or Zn.

Generally? it could be concluded that micronutrients
application enhanced vegetative growth, improved fruit Quelity
and increased early as well as total yield of tomato. Spraying
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plants with 100 ppm B + 50 ppm Mn + 100 ppm Zn showed
the best response in this respect. The increase in
productivity of tomato plants could be due to the enhanc-
ing effect of these micronutrients upon vegetative growth
which induce a greater opportunity to synthesize ang
accumulate the photosynthate over & longer period of
time.
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