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ABSTRACT

The effect of foliar application of 3 commercial folifertili-
zers (Bayfolan, Irral or Fetrilon-combi) and 5 different micro-
mtrients (Fe, Zn, Mn, Cu or B) at different concentrations on yield
and fruit quality of tomato were studied during 1982 and 1983 sum~
mer seasons. Number of fruits per plant, early marketable and total
fruit yield were significantly increased by spraying tomato plants
'] times with 400 ppm Fe, 100 ppm B, 0.1% Bayfolan, 0.2% Irral or
0.6% Fetrilon-Combi in both seasons and 200 ppm Zn or 25 ppm Mn in
one season only. These increments reached about 11-49% for early
yleld, 24-76% for marketable yield, 29-72% for total yield over
‘than the control. The physical characteristics of tomato fruits
(i.e. length, diameter and fruit shape index) were improved slightly
by micronutrients application. Moreover, T.S.S., vitamin C, tit-
ratable acidity as well as reducing, non-reducing and total sugars
contents were increased as a result of micro-nutrients foliar appli~-
cation. The highest vitamin-C content of tomato fruit was found
shen plants sprayed with 0.1% Bayfolan, however fruit acidity was
iderably increased by B, Zn, Fe and Irral application at 100,

0, 400 ppm and 0.2% respectively. Furthermore, all treatments
wcreased reduced and/or non reduced sugars content of tomato fruit
pared with control in both seasons.

INTRODUCTION

. Tomato is one of the most important vegetable crops grown in
LR.E., for local markets, processing and exportation. In the past
sy years, great attention has been focussed on the possibility of
ising foliar application of some trace elements in order to improve
yield and quality of many vegetables.

.~ The supply of micronutrients including Fe, Zn, Mn, Cu or B to
able crops became recently of a special importance after the
ruction of the High Dam which decreased the content af such
enents in the water of River Nile. (Nabhan, 1966).

. Application of some micronutrients was found to promote the
oductivity of tomato plants. puffek (1972) on Mn, Ashour (1973)
| In; Lukovnikova et al. (1975) on Cu; Mallick and Muthukrishana
0) on Fe, Cu, or Zn and Amer (1981) on B, Zn or Mn, reported
jourable effect of micronutrients foliar application on tomato
it yield and its components.

. Concerning the effect of the commercial folifertilizers on

uit yield and quality of tomato, Hodossi (1973); Hodossi and Hamar
976) and Balasa et al. (1977) trials on different compound foli-
tilizers, Tanev and Stanchev (1978) on 0.2% Bayfolan and El-
(1981) on 0.3% Wuxal, all reported a favourable response in

 respect.
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According to the effect of micronutrients and commercial
folifertilizers application on tomato fruit length, fruit diam
and fruit shape index, Govidan (1950) on B and Genchev and Gyu:
(1975) on Zn, reported a favourable effect of micronutrients fi
iar application on fruit shape and size depending on the varie'
However, Woods and Nolan (1968) on Fe and Amer (1981) on B, Mn
and Zn, mentioned that, spraying tomato plants with such micro:

nutrients had no significant effect on either fruit length or |
diameter.

Regarding vitamin-C and titratable acidity content of toma
fruit juice as affected by spraying plants with micronutrients,
Verma et al. (1973) on B and Mallick and Muthukrishana (1980) ¢
Fe, 2n, Mn or Cu found a promising response of such treatments
this respect. Moreover, Balasa et al. (1977) found that, spray
tomato plants with complex folifertilizers considerably increag
vitamin~C content and titratable acidity of tomato fruit juice
pared with the untreated ones. On the other hand, El-Sawah (19
did not find any significant differences in vitamin-C content o

titratable acidity as a result of complete folifertilizer appl,
cation.

Concerning total soluble solids (T.S.S.) and total sugars (
tent of tomato fruits, it were also increased as a result of spt
ing tomato plants with micronutrients (Verma et al., 1973 on B,
Lukovnikova et al., 1975 on Cu, Mallick and Mﬁ?hﬁifishana, 1980
Zn, Cu, Fe and Mn and Amer, 1981 on B, Zn or Mn). Moreover, usi
commercial folifertilizers showed a positive response on these
chemical constituents of tomato fruit (El-sawah, 1981 .

MATERIALS AND METHODS

This experiment was conducted at the Experimental Farm of
Faculty of Agriculture, Moshtohor, Zagazig University during th
summer seasons of 1982 and 1983. Tomato seeds (Lycopersicon
esculentum, Mill) cv. Strain-B were broadcasted in the nursery |
February 7th 1982 and January 25th 1983, Uniform tomato seedlis
were removed and then transplanted in the permanent field in Map
29th and 21st in 1982 and 1983 respectively. Transplants were |
planted 30 cm apart on one side of ridges 100 c¢m width. All .
ments and control were fertilized with 99 kg N, 64 kg P20 b
kg K,0 per feddan. Fertilizers were applied as ammoniuf gulpu;
(33%°N), Calcium superphosphate (16% P.O_.) and potassium sulphat
(18% X30) at four, two and three applidafions of N, b and K fert
lizers respectively. Time of fertilizers addition was at 21 da
after trangplanting and at 21 days intervals. The plot area was

about 12 m®. The complete randomized block design with four re
cates was followed in both seasons.

The 1982 experiment included 15 treatments as follows:
1. Bayfolan at 0.1% 4. Irral at 0.1% 7. Fetrilon-combi at{
b " 00428 Se » ¥ 10.2% 4 % ol
Fe X " 0.4% 6. b WO 4 g i 0!
10. Fe at 400 ppm. 11. 2Zn at 100 Ppm 12. Mn at 50 ppm
13. Cu at 200 ppm 14, B at 100 ppm

15. The control treatment (sprayed with distillated water) .
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In 1983, extra five treatments of single micronutrient were
also examined. They were, Fe at 800 ppm, Mn at 25 ppm, B at 200
ppm, Zn at 200 ppm or Cu at 100 ppm.

The chemical composition of the commercial folifertilizers
are given in the following table.

Essential

ol aith Bayfolan (5::;;) Fetrilon~-combi
N% 11.0000 20.00 -
P% 8.0000 8.00 : -

* K% 6 .0000 16.00 -
Mg$ - 1.00 4.0
Fe% 0.0185 0.03 1.0
Zn% 0.0060 0.10 5 1y
Mn$% 0.0160 1.00 1.5
1o A 0.0113 0.50 0.3
Mo% 0.00095 - -
Cug 0.0080 0.10 0.5
Co% 0.0004 ey =

Tomato plants were sprayed three times, 2, 5 and 7 weeks after
transplanting, with an aqueous solutions of Bayfolan, Irral, Fetri-
lon-combi, FeSO .7(320), ZnS0,.7 (H,0), MnSO .Hzo, Cuso4.5(H20) or
Na§p7.1o(H20) at the previousfy meﬁtioneddoges.

i
[ The experiment procedures were as follows:
F 1. Fruit yield and its components:

All harvested fruits from each experimental plot were used
~ for determining the following data:

- a) Average fruit weight (gm).

b} Number of fruits per plant.

~¢) Fruit yield per plant (kg).

- d) Early yield; calculated as the fruit yield of the first

3 three pickings (ton/feddan).

e) Total yield (ton/feddan).

_f) Marketable yield (ton/feddan).

:L Fruit quality:

®

At each picking time a representative sample of 15-20 fruits

of each experimental plot was taken for determining the following
characteristics:

im Physical characteristics:

1. Fruit length (cm).
2, Fruit diameter (cm).
‘3. Fruit shape index (L/D).

b, Chemical constituent:

e 1. Both of vitaminzC and titratable acidity fruit content were
Y%Qtemined as mg/100 cm~ juice, as the methods described in A.0.A.C.
1970) .
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2. Total soluble solids; It was determined in tomato sap
using hand refractometer.

3. Reducing, non-reducing and total sugars; were determined '
colorimetrically by using the method described by Michel et al.
(1956) and calculated as g sugar/100 g based on dry weight.

RESULTS AND DISCUSSION

1. Fruit yield and its components:

Data illustrated in Tables (1 and 2) clearly show that most
of micronutrients or commercial folifertilizers treatments incres
sed number of fruits per plant as well as early, marketable and
total yield than the control.

However, average fruit weight was increased only as a result
of spraying plants with 0.1% Irral or 0.4% Bayfolan in both sea-
sons and 800 ppm Fe or 100 ppm Cu in the second season only. Th
favourable effect of micronutrients application on fruit weight

have been reported by Genehev and Gyrov (1975) and Amer (1981)
tomato.

The most effective treatments on number of fruits per plant
were; 400 ppm Fe, Fetrilon-Combi 0.6% or 100 ppm B in both seasol
and 200 ppm Zn, 25 ppm Mn in the second season only. This resu
may be referred to the enhancing effect of micronutrients appli
cation on number of flowers per plant and fruit setting percentag
Obtained results are in confirmity with those of Amer (1981) a d
El-Sawah (1981).

Concerning fruit yield as kg/plant or ton/feddan results
showed that spraying plants with either 100 ppm B, 400 ppm Fe,
0.1% Bayfolan, 0.2% Irral or 0.6% Fetrilon-combi were the most |
fective treatments which significantly increased total yield aboi
29-54% than the contréel in both seasons. In 1983,only the be
treatments were 200 ppm Zn or 25 ppm Mn which increased total
62 or 72% than the control, respectively. This favourable effec
of micronutrients application on fruit yield could be referred
mainly to the increase in number of fruit produced per plant as
shown in Tables 1 and 2. Obtained results here are in harmony ¥
those of Verma et al. (1973); Duffek (1975), Mallick end Muthu-
krishana (1980) and Amer (1981) on treating tomato with single
micronutrient and Hodossi (1973), Hodossi and Hamar (1976), Ba

et al. (1977) on spraying tomato plants with different commercis
folifertilizers. '

Referring to the effect of micronutrients or commercial fo
fertilizers on early and marketable yield, data showed the sam
trend previously mentioned for total yield. It means that, not
only the quantity but also the quality and earliness of tomato
fruit yield were significantly increased by the foliar applicati
of such treatments. These increments ranged from 11-49% for e
yield and 24-76% for marketable yield by using Bayfolan 0.1 or |
Irral 0.2%, Fetrilon-combi 0.6%, 400 ppm Fe, 100 ppm B for both
seasons;and 25 ppm Mn or 200 ppm Zn for the second season only,



859

pt,gggg_uutrients

1y

Effect

Qr9'0 - 265'2 gpe'2 $€2'0 S¥'0 6'0 %c 12 *Q°S°A
Q2L's G6E'2T 0S0'&T o -To [ d ST BT L9 T041UD)
568 ° 4 $80' 9T  0¥2' LT y2L'T  $8°'62 L9 wdd oot g
00L'9 o¥2 'St or2' 9t 129'1 SL've g9 wdd o2 no
Sry' 9 8£9°TT 08421 8L2't | £9'12 ‘68 wdd os W
STL"9 £64° ¥1 ovL" ST vLS'T £9'62 19 wdd 00T vz
80T '8 $69°9T  0£6°LT eeL'T . 'a9Tes 59 wdd oot a4
8L9°¢L 062 * 9T 068 * 9T 689'T 86° 92 £9 %9' 0 W %
ST2°2L 895°¢T 009" 1 09%'1 og'22 99 %< '0 . .
590°¢L 86T <1 048 ° €T L8E°1 0s'12 S9 %ST'0 TQWOD UOTTJ13d
GoT 'L OST €1 0S8 €T =T 512 ¥9 %¥'0 F
£09'¢L Sv9° 6T 0Lg"° 9T LS9°T gg' 92 " 29 %20 §
SIS 9 0T0" €T OLL' ST LL%7 Y G2°'6T ° %" 0 1edJ1
0LE'9 " 026°11 0s86'21 §G2'1 65'8T 89 %v° 0 i
ovz'9 66821 02V &1 ZYE"T sy oe’ 99 %0 i
STL"9 ove " sl 09¢ * 91 989" 1 G6°' ¥ 99 %1°'0 uetojheg
*pay/uol *paj/uol ‘pey/uol (63) auetd (6)aybram et J3ZTTTIJ0
preTA praFA pToTA - averd  /sayndd ITnJy
AT483 arqeadJtel HmuOF. /PTBTA jo ‘opN sbedsAy S1UBWIBAJ |

2867 40 uosess Jawwns Burdnp

swos Jo uotrieosrrdde JBTTO4 Aq

SJ92TTTIJ8JTI04 TBTOJBWWOD PUB SIUSTIINUOJIOTUW
pei1Dejje S8 031PWo1 JO siusuodwod SIT puB PIATA ¢

(1) 219°L



@
()]
.“ 95¥*0 160° ¥ LYO' Y 2ov'o 9'0 9'0 %S 2% *g's°n
N 0S6' ¥ 099°TI 050°2T - S02'T | 6'02 85 T041U07
% 018 ¥ 846'21  09¥'€l e 1 v €2 gs . wdd gg2 "
o 065°9 842°'81 s Rhd - | I~ - G i 9'62 £9 wdd pOT g
B ovz'v 016°' 0T 086° 0T 860°T L'8T 65 wdd o2 .
& €€V’ 9 65L° 91 060" L1 60L° 1 142" €9 wdd 00T nd
9 oge’v 064" 0T 06L° 0T 6L0°'T 7°81 65 wdd g f
0. SSv°' 9 £99°'61 068 ‘61 686°T g£°2¢ 29 wdd gz U
P £9€'9 06V ' 02 oL 02 ¥£0°2 6'SS 19 wdd 0oz -
s gL9°¢ 0s2°¢1 o9r° €1 9pe "1 " 9'12 29 wdd -00T uz
2 SEV'E g8Is'21 iy % AL - 1'02 €9 wdd po8 4
- §S5°9 S¥L LT 081°81 818°1 2'0¢ 09 wdd oot a4
% 0£6'S 080" 91 012" 91 129°'1 < g8'ge .95 %9°'0 a "
056 go9g 2T 08s°21 652 T 9'02 19 %' 0 . ;
P BEL'Y 080'TT 0S2° 11 G2T'1 0°'61 65 %ST0 TQUOO-UOTTJ184
ot €SIV SEL'TT o8t'2T a12'1 v'12 LS %¥*0 .
m. gIv'9 €60°LT OTZ LT 0 242 59 %0 ;
8¥E'S $99" #T 00T 'ST QIS'T . g£'s2 S9 %1'0 TeJJT
“ BLE 'L B80S’ ¥1 029" tT 29%'T gue2. 29 %0 a
$90°'S 09% " %1 0SS %1 SSY'T 822 ¥9 %0 &
m g6v'9 €¥0°'9T . . OE¥" ol £¥9°'T S' 92 29 %1' 0 uetojAeg
m ‘pey/uoy *paj/uol ‘*pej/uoy (By) quvetd (6)aybrem moﬁumgu JazITT148y
PTaTA PTatA = pTeTA juetd \muﬂ:w* ) uﬂauu b e b
AtJes eTqeaadJBY 18301 /PToT) Jo ‘oN sbeusny siuswaral]

[o} ‘2867 40 uUoseas Jawwns Butdnp $JEZTTTIJLSLTTOS TBTOJBWWOD PUB SIUBTJIINUOJIOTW :
o awos jo uotieotrydde uetroj Aq pe3loseljE se o3lBwol jo siusuodwod sit pue Uﬂmw>.,"xmu atqel




Effect of Some Nutrients 861

2. Tomato fruit quality:
2.a. Physical characteristics of tomato fruits:

Data presented in Table (3) clearly show that foliar applica~
tion of Irral (0.1-0.4%), Bayfolan (0.1-0.4%), Fetrilon-combi
(0.15-0.6%) , 400 ppm Fe or 100 ppm B, significantly increased fruit
length and fruit diameter which slightly affected fruit shape index
compared with control treatment at both summer seasons of 1982 and
1983. Anyhow, fruit shape index ranged from 0.9-1.2 however vari-
ances were only significant in 1983 season. Moreover, the applica-
tion of 200 ppm Zn, 25 ppm Mn or 100 ppm Cu significantly increased
fruit length and diameter only in the second season of 1983.

These results are in harmony with those reported by Lukovni-
kova et al. (1975) on Cu and Mallick and Muthukrishana (1980) on
Zn, Cu, Fe or Mn. However, Woods and Nolan (1968) on Fe, and Amer
(1981) on B, Mn or Zn, mentioned that spraying tomato plants with

such treatments had no significant effect on either fruit length or
fruit diameter.

2.b. Chemical constituent of tomato fruits:

It is clearly evident, from Tables (4 and 5) that foliar appli~
cation of many micronutrients and commercial folifertilizers sig-
nificantly increased vitamin-C, titratable acidity, total soluble
solids as well as reducing, non-reducing and total sugars content
of tomato fruit than that of the control.

In this respect, the highest vitamin-C content was in fruits
of plants treated with Bayfolan 0.1% in both seasons or 100 ppm B
or 200 ppm Zn in the second season. Fruit acidity was greatly

increased by 100 ppm B, 100 ppm Zn, 400 ppm Fe, or Irral 0.2% com~
pared with other treatments.

T.S.S. % was considerably increased by the application of 100
or 200 ppm B and 400 ppm Fe compared with other treatments, however
variances was significant only in the second season. This result
-may reflex the role of boron on sugar assimilation (Geovidan, 1950).
Concerning total sugars content of tomato fruit it was significantly
increased by all treatments of micronutrients application than the
control. The high sugars assimilation in treated plé&nts compared

with the untreated ones may be referred to the high chlorophyll
content in leaves.

Regarding the effect of micronutrients on vitamin C and tit~
ratable acidity content of tomato fruits, similar results were

reported by Verma et al. (1973) on B, and Mallick and Muthukrishana
(1980) on Fe, Zn, Mn or Cu.

Concerning the effect of commercial folifertilizers on vitamin
C and titratable acidity content of tomato fruits, obtained results
confirm with those of Balasa et al. (1977).

The obtained results concerned with total soéluble solids and
total sugars content of tomato fruits are also in'accordance with
. those of Verma et al (1973), Lukovnikova et al. (1975), Mallick

and Muthukrishana {1980) and Amer (1981) who revealed that, foliar

. sprays of such micronutrients increased both total solible solids
~ and total sugars content of tomato fruits.
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fect of commercial folifertilizers on total
ars content of tomato fruits, El-
ship in this respect.

Regarding the ef
soluble solids and total sug
lcawah (1981) found a positive relation

Finally, it could be concluded that, spraying tomato plants
of cv. strain-B grown as summer Crop under conditions similar to
that of Kalubia province, with either 0.1% Bayfolan, 0.2% Irral,
0.6% Fetrilon-combi, 400 ppm Fe, or 100 ppm B 3-times is recommen-
ded. Such treatments proved to be of very economical value since
they increased yielding ability and resulted in producing fruits
of high quality and better nutritional value.
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