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ABSTRACT

In @ greenhouse studaf corducted in 1999 and 2000 with soils from the Institute of Agricultural Research Experimental Farms,
Samaru, (Latitude 11°11'N and Longitude 7°38'E) in the northern guinea savanna (NGS) agro-ecological zone of Nigeria, the
effects of different levels of foliar fertilizer (Algifol) and in a combination of granular NPK fertilizers on tomato cultivar, Roma.- VF,
were determined. Observations were made on plant height, number of leaves and fresh fruits yield per plant. The results showed
that treatments effect on plant height at 6 and 10 weeks after tr=nsplant (WAT) were not significant (P=C.05) in 1999 but was highly
(P=0.01) significant at 10WAT in 2000. Leaves per plant were not significantly (P=0.05) different against treatments at 6WAT in
both years but at 10WAT, the effect was highly significant (P=0.01). Fresh fruits yield/plant in 1999 was significant (P=0.05) and
highly significant (P=0.01) in 2000. Combined application ranked best in growth and yield of tomato than with either single Algifol
or NPK-in view of its greater nutrient resources to meet crop needs.
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INTRODUCTION

Northern guinea savanna agro-ecological zone of
Nigeria has remained a veritable area for tomato cultivation
-over the years owing to its suitable soil type and tolerable
climatic conditions. However, the impact of continuous
cultivation and the inherent low fertility of the soils have
seriously contributed to reducing annual harvested toniiage of
the crop thereby necessitating the application of inorganic

fertilizers.

NPK fertilizers have beer; used extensively in the
savanina to boost crop growth and yield, however their use
efficiency has continued to decline over time especially
nitrogen which is rapidly used to stimulate early vegetative
growth as in cereals (Lombin, 1987 and Jones, 1987) in
addition to crop removal, thus the amount left in the soil may
not be: adequate to complete the life cycle of the crop.
Phosphorus is easily- fixed on the spoil colioid being
predominantly kaolinitic (Ojanuga, 1979). Leaching of nitrate
and K are not uncommon among Nigerian savanna soils
(Uyovbisere and Lombin, 1991). In view of these, it became
imperative to introduce a foliar fertilizer source "Algifol* which
apart from complementirig the soil applied NPK, also furnishes
tr - needed micronutrients towards a more efficient crop

. .performance.

' Algifol is sourced from brown algae in the ocean and
processed into concentrated solutions. Literature available
says the produét is rich in micronutrients, plant hormones and
enzymes (Timbilla, 1998). In China, Turkey, England and
‘Egypt where the climate is generally temperate, Algifol has
produced enormous results (Fleming, 1996). However, under
tropical soil systems of generally low fertility, it became
necessary to apply it in suitable combination with the
conventional NPK. The objectives of the study were therefore,
to evaluate the responses of tomatoes to the combined effect
of Algifol and NPK and to determine a suitable ratc of
application of Algifol.

MATERIALS AND METHOD

The experiment was conducted in a greenhouse in
1999 and 2000. Soil samples were collected from the Institute
of Agricultural Research Experimental Farms at Ahmadu Bello
University, Samaru, Zaria. The soil is classified as Typic
H. plustalf by the USDA Sail Taxonomy (Valette and Ibanga,
1984) and is reported as formed on drift materials overlying

basement complex rocks with some recent aeolian deposits.
‘The soil samples were bulked, mixed thoroughly and scooped
into a 15 litre clean perforated plastic pots. Representative
samples were taken, air-dried and sieved through a 2fmm
mesh for soil analysis. There were sixteen treatments havirig
four levels of foliar Algifol (¥, 1, 1% and 2 Alg) at the rate of
5:10:15:20ml per 100ml of water for dilution. Fouf sprays were
applied at an interval of 20 days beginning from 4 weeks after
transplant (WAT). NPK levels were equally four (Y, %, % and
Full NPK) at the rate of 125:50:50kgha'1 for N, P20s and KO
respectively being the optimum recommendation for tomato in
the savanna zones of Nigeria (Adepetu et al, 1989). However,
the recommendation was increased four folds ‘as
125:250:375:500 kgNha™; 50:100:150:200 kgP20s and KO
ha™ respectively. The combined fertilizer levels were % Alg +
FUllNPK, %2 Alg + % NPK, 1Alg + ¥ NPK, 1Alg + % NPK, 1Alg
+ FUll NPK, 1% Alg + %2 NPK and 2 Alg + % NPK which were
applied at the same rates for Algifol and NPK. "Nitrogen was
split applied first at transplanting, then at 3 and 6WAT while
phosphate and K were applied once at transplanting. The
treatments were completely randomised with two replications
each with one control.

At transplanting, two seedliings (ROMA-VF variety)
were transplanted per hole at two holes per pot giving a
population of four stands per pot and at 4WAT, thinned down
to one plant per hole and 2 plants per pot at 8cm spacing.
Plant height and number of leaves per plant were some of the
agronomic parameters monitored at 2 weeks intervals and. at
harvest, fresh fruits yield’per pot was determined. :
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RESULTS AND DISCUSSION

Characterisation of Algifol foliar Fertilizer

v From the results shown in Table 1, Algifol has a very
lcw level of phosphorus and does not contain nitrogen which
are essentially required by plants for their nutrition. The
product however has higher levels of potassium, Na and Ca.

Table 1: Chemical composition of Algifol liquid fertilizer

Chemical Composition Analytical Results
Macro nutrients mgl”
Phosphorus ) 9.88
Potassium 3268
Sodium 647
Calcium - - 600
Micronutrients Mgkga”
2inc - _ 3.75
lron- . 1 20.00
Manganese - 6.25
Copper . 2.50

Soil Characterisation

Table 2 shows the initial physical and chemical

characteristics of the soil used for the trial. The texture is loam
and the socil is generally acidic in reaction. Total N and
available P are low and indicate low amounts of residual
sorganic mater content of the soil. Cation exchange capacity is
fow with a mean of 6.8 cmol(.)kg™ clay accounting for the
rather low values of the exchangeable cations. Similar
observations have been made earlier by Singh et al (1983a)
.and Tarfa et al (2001) for soils of the area.

Table 2: Physical and chemical properties of soil used for the
trial (0-20cm soil depth)

Seil Property Analytical Results
Particle size gkg”
Sand - : 371
) 400
Clay L ) 229
Texture - _Loam
pH (H20) 5.0 G
pH (0.01 MCaCly) . 4.7 ’
QOrganic Carbon 5.4
Total Nitrogen . 1.27
| ~ Mgkg”
Available P (Bray-1) 2.69
Exchangeable bases cmol(+)kg”
| Calcium 3.60
_Magnesium .~ ' 0.69
Potassium 0.47
Sodium 0.21
CEC . 4.97
Micronutrients ' mgkg
Zing 6.8
Copper_- ‘ 20 :
Iron . ~ . . 180 |
Manganese - 180

Analytical procedures adopted for soil physical and
chemical properties determination. were: paiticle size analysis
by the Bouyoucos hydrometer method, soil reaction in water
and 0.01M CaCl, (1:2.5) soil to solution ratio with a glass
electrode pH metre. Total nitrogen was determined by the
micro  Kjeldahl method (Bremner and Mulvaney, 1982;

availa/ble P was determined by Bray No. 1 method (Bray and

- (P=0.01) significant at 10WAT (Table 4).
-perforrmance was obtained from ¥%NPK while the least came

Kurtz, 1945); organic carbon content by the method of
Walkley-Black (Nelson -and Sommers, . 1982) while the
exchangeable bases were determined by extraction with 1
neutral NH;OAc at a pH 7.0. The amounts of K and N« were
determined using flame photometer; Ca and Mg on Atomic
Absorption  Spectrophotometer (AAS) and CEC was
determined by displacement with 1N NH4OAc at pH 7.0 (Page,
1982). All the data collected were subjected to statistical
analysis of variance (ANOVA) at the 0.05 level of significance
(Snedecor and Cochran, 1967).

Effect of Algifol, NPK and combined Algifol and NPK on
tomato plant height

. The various fertilizer treatments effect on plant height
during the first cropping in 1999 was not statistically significant
(P=0.05) at 6 and 10WAT, respectively. Even though there
was no significant difference among the tréatments means,
there were some noticeable positive effect. of the fertilizer
treatments as tailest plant was recorded from 1 rate Alg
{14.75cm) followed by 2 rate Alg (14.13cm) while the shortest
height was 8.00cm from 1Alg + %NPK (Table 3). At 10WAT,
1Alg similarly recorded the tallest height but Y4 rate NPK had
the shortest. Among the specific Algifol rates, 1Alg had-the
best perforrmance at- BWAT, while %Alg was the least’ in
response. . In the soil applied with solid NPK rates, %ANPK
produced the tallest plant, while %NPK had the shdrtest
though their treatment means ‘were not significantly different.
Among the combined foliar Algifol and NPK rates, the best

"performance was recorded. from 1Alg + %NPK, while the least

was obtained from 1Alg + %NPK but at 10WAT, the response
was reversed where 1%2Alg + vaNPK produced the tallest plant
while 2Alg + “NPK had the least response. This trend
indicates that at the early stage of the vegetative growth
(BWAT) there is a less demand- for nutrient which was met by
-the low nutrient levels compared to the later stage (10WAT)
where nutrient requirement is higher in view of the
commencement of the reproductive growth, -However,
combination with 2 Alg was found to be too concentrated as it
resulted in leaf scorching. ,

During the second trial in 2000, treatment effects on
plant height was not significant (P=0.05) at 6WAT but highly
At BWAT, best

from control though their treatment means were not
significantly different. The performance at 10WAT indicates
that 1Alg" + %NPK performed best foillowed by another
combined rate of 1%4Alg + “2NPK though. its mean was not
significantly different from that of 1Alg, 1Alg + %NPK, TAlg +
%NPK and Y2Alg + Full NPK respectively (Table 4). It is
generally observed that as the WAT progressed from 6 to 10,
especially as it approaches plant maturity stage, nutrient
demand by the plant became increased which was met hy the
combined fertilizer ratios than with either single Algifol or NPK.

* Effect of Algifol, NPK and combined Algifol and NPK on

tomato leaves per plant

Response of number of leaves to the fertilizer
treatments in the first cropping in 1999 was not: significant
(P=0.05) at BWAT but at 10WAT the response was highly
significant (P=0.01). At 6WAT, 1Alg + %NPK produced the
highest number of leaves per plant followed by 1Alg while
treatment with the fewest leaves per plant was obtained from
“UNPK. At 10WAT, 1%%Alg + %2NPK however performed best
followed by 1Alg as was the case at BWAT while control
recorded the fewest leaves per plant (Table 3).

In the single Algifol levels, 1Alg had the best
performance followed by 2Alg while Alg had the least at
BWAT though their treatment means were not significantly
different. %2 rate NPK had the best response followed by %
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Table 3. Effect of Algifol, NPK and combined Algitol and NPK on tomato a@eﬁ‘@rmame in the greenhouse house {1999)

Trt rate " Plant height/plant No. of leavesiplant Fresh fruit
e i Bl idiplant (g)
6 10 6 10
Control 1043 21.38 4400 9350% T 118.5%%
Y2 Alg 8.63 2550 4400 138.00%° 501.0%
1Ay 14.75 3763 7150 21250 197.0°*
1%Alg 1200 27.38 48.50  118.50°° 40.0%
2Alg 1413 3313 67.00  128.00°° 785°°
ViNPK 10,93 14.00 4050  67.00°  155°
VaNPk 1163 27.00 5050  69.50°  574.0°
VNP 10.50  24.25 49.00  88.00°  73.0°
Full NPK 10.63  27.00 46.00  141.50°%° 129.5™%
wAlg + FUlNPK 1090 31.38 51.00  162.50"° 484.5%°
1Alg + Y6 NPk 12.75 ~ 36.25 8250  167.50°° 482.5%°
1Alg + VaNPK 1233 31.75 7200  171.00°  450.0°
1Alg + YNPK 8.00 2875 48.00  137.50°° 164.0°°%
1Alg + Full NPK 9.23 2413 4550  128.50°° 1y8.0™"
114Alg + BNPK 1213 37.00 5250 270.50°  264.5%°°
2Alg + ViNPK 8.13 21.75 50.00  99.00°° 69.0°
F ratio NS NS Ng o »
SE 2 2.12 5.88 10.85 2165 122.22
LSD 6.38 3253 6492 17285

17.66

Means with the same letter(s) are not significantly different at 5% level of probability.
NS = Not significant; * = Sighificant at 5%, ™ = Significant at 1%

rate NPW among the single NPK rates, while the least
respanse was obtained from VNPK. But at 10WAT, Full rate
NP performed best while YNPK similarly ranked last. The
trend set by TAlg at GWAT in recording the highest number of
Izaves per plant was consistent at TOWAT. This may indicale
the effectiveness of the mild foliar Algifol rate in boosting
vegetative giowth of torato as against the relatively more
concentrated rates. At both 6 and 10WAT, combined Algifol
and NPK rates performed slightly better than with single Algifol
levels presumably due to their higher nutrient status while
single NPK doses had the least response.

In the second trial in 2000, number of leaves per plant
at BWAT was similarly not significand (7=0.05) but at T0WAT, it
was highly significant (°=0.01). At 6WAT, highest number of
leaves per plant was obtained from 1Alg + WANPK followed by
1heAig + VNPK while the least performance was obtained from
control {Table 4). At 10WAT, 1%Alg + “BNPK had the best
performance, while “MNPK was least. Also at 1OWAT, 1Alg,
Full NPK and 1%Alg + “UNPK had the best response
respectively among foliar Algifol, NPK and combined rates.
Combined fertilizer treatments performied best compared to
gither single Algifol or NPK and this result is generally
consistent with that obtained in the previous trial in 19986,

Effect of Algifol, MPK and combined Algitol ahd NPK on
tomato fresh fruit yield ‘ o
Fresh fruit yield per plant during the first cropping In
1999 was significant (P=0.05) with ¥ rate NP _recordlng the
best performance (574.0g) followed by VeAly (%‘:O‘I.Og),1 while
CVANPK had the least yield. 2 Alg, %NPK and 2Alg + VaNPK
recorded means that were not significantly different (i able 3).
in the single Aigifol levels, %Alg performed begt while 1%Alg
had the least effect. %NPK performed best while % raie NPK
‘was least in fruit yield and among the cornbined rates, ahlg -+
Full NPK recorded the best performance though its mean was

not significantly different from 1Alg + ¥NPK while the jowest

response was obtained from 2Alg + YaNPK.

In the second trial in 2000, treatments effect on fruit
vield was highly significant (P=0.01) with 1Al + %NPK
producing the best yield (V57.5g) though its” treatment mean
was not significantly different from other treatments like 1Alg +
VNPK, 2AIg + Full NPK and %NPK (Table 4). % rate Alg

-similarly recorded the best performance as was the case in the

previous trial in 1999 while 2Alg was least effective. The trend
established in the previous tifal among the single NPK and
combined rates was consistent during the second trial in which
UNPK and %Alg + Full NPK respectively perforred best.
Sirnilarly, Karlen (1985) obtained increased and large fresh
tomate fruit yield with increasing N and K rates. This shows

-that combined application of the Algifol foliar fertilizer with NPK

proved to be nutritionally ‘adequate in enhancing an adequate
fruit yield than the single doses of either Algifol or NPK. There
is also an indication that the less concentrated sclution of
Algifol ke Y2 - 1Alg were more effective than the relatively
higher levels such as 1% - 2Alg as they initiated leaf burning
and thereby limiting the photosynthetic sites of the crop and a
consequent vield reduction.

CONCLUSION .

“in this study, the results show that single doses of
Algifol and NPK were as effective as the comibined agplicgﬁm
in enhancing the crop's vegetative growth, but on the basis Qf
yield, combined Algifol and NPK application, especially, in
moderate concenirations were most effective. In the two years
of study, combined Algifol and NPK treatments comparatively
recorded the best performance over the single doses of either
foliar Algifol or NPK which is a proof of the low fertility status of
the soil but a significant response was obtained when optimum
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Table 4: Effect of Algnfoi NPK and combmed Algifol and NPK an tomato peﬁarmance in the greenhouse (2000)

Trt rate Plant height/plant No. of Ieaveslplant Fresh fruit
WAT yield/plant (g)
6 10 6 10 '
Control 10.80 25.13%°  38.00 96.00% 102.5%
% Alg 15.93 4363  57.00  134.00°% 525.0°
1Alg 16.88  47.80% 70.00  201.00% 382.5%
1%:Alg 16.55  36.05°° 6250  115.00° 330.0¢
2Alg 16.13 412559 6300  127.00%% 97.0%
YiNPK 12,18 22.45° 52.50 75.00" 37.0°
VaNPK - 16.30 4118 8150 101.00% 677 5°
Y%NPK 1768 2745 6050  104.00% 78.0%
Full NPK 16.13  41.23°° 5450  142.50%% - .308.5%
. %AIg + Full NPK 16.13  46.83% 5750  158.50°% 665.0°
1Alg + ¥ NPk 16.63 5925 75.00  175.00°%° 645.0°°
1Alg + 1BNPK 1508 4920 8550  171.00% 702.5°
1Alg + %NPK 15.98 - 46.45® 56.50  142.50%% 757.5%
1Aig + Full NPK 1363 39.00°°  '60.00  125.00° 492 5%°
1%Alg + BNPK 1580  49.35% 7150  235.00° 522.5%°
2Alg + YNPK 1518  28.13%°  56.00 108,00 '48.5°
F ratio NS NS wx o
SE + 132 487 8.75 19.85 83.31
LSD 394 1457 26.24 59.43 2493

Means with tha same letter(s) are not significantly different at 5% leve! of probability.

NS = Not significant; * =

levels of both? foliar and soil applied conventional NPK
combination was incorporated. Under the tropical soil systems
where ﬁutnent depletion is a common occurrence, there is
therefore the need for increased nutrients balance for an
effective plant growth and development towards a sustainable
crop production,
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