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ABSTRACT

Two field experiments were conducted at the Experimental
Farm of the Faculty of Agriculture, Moshtohor, Zagazig
University during the winter seasons of 1989/1990 and
1990/1991 to study the response of garlic plants cv. Japanese
to potassium fertilization (50, 100 and 150 kg K,0/fad)
and foliar spray of copper, zinc and iron combinations
(control, 50 ppm Cu + 50 ppm Zn + 50 ppm Fe, 100 ppm Cu
+ 100 ppm Zn + 100 ppm Fe and 150 ppm Cu + 150 ppm Zn +
150 ppm Fe).

Obtained results show that growth parameters (plant
height, number of leaves, fresh and dry weight per plant)
and total yield and its components (bulb 1length, diameter
and weight) as well as all determined chemical constituents
(photosynthetic pigments, N, K, Cu, Zn and Fe) were statisti-
cally increased with increasing potassium fertilizer level
up to 100 kg K0 or micro-nutrients mixture concentration.
In this respect 100 kg K,0 combined with the highest micro-
nutrient concentration (150 ppm Cu + 150 ppm Zn + 150 ppm
Fe) was the most favourable treatment under the experimental
conditions.

INTRODUCTION

Garlic (Allium sativum, L.) is one of the most important
bulb crops grown in Egypt. The highest productivity of
garlic could be achieved through improving the agricultural
treatments especially the application of optimal levels
of potassium fertilizer and/or the use of micro-nutrients
especially nowadays after that Egyptian soils become
deficient in one or more of micro-nutrients needed by garlic
due to the building of the High Dam.




982 Annals of Agric. Sc., Moshtohor, Vol. 29(2), 1991

Many investigators reported the improving effect of
potassium spplication on plant growth, yield and its compo-
nents (Ismail et al., 1979 & 1980; Maksoud et al., 1983
and . El-Mansi et al., 1985). In additionm, El-Mansi et al.
(1985), indicated that there was a progressive and consistent
increase in photosynthetic pigments in the tissues of garlic
leaves with increasing potassium fertflizer up to the highest
used level (100 kg K,0/fad).

With regard to micro-nutrients, Yanazawa & Fujll,
(1972); Mel'nik, (1973); Komarova, (1975) and Abed et al.
(1988), indicated that soaking cloves or spraying garlic
plants with micro-nutrients (Cu and/or Zn) enhanced growth,
stimulated dry matter accumualtion and increased total
yield and its components. Furthermore, Abed et al. (1988),
reported that micro-nutrients application increased total
nitrogen, phosphorus, potassium, zinc and copper content
of different plant parts.

This study was conducted to elucidate the effect of
potsssium fertilization and micro-nutrients spray on growth,
yield and chemical composition of garlic plants.

MATERIALS AND METHODS

Two field experiments were carried out at the
Experimental Farm of the Faculty of Agriculture, Moshtohor,
Zagazig University, during the winter seasons of 1989/1990
and 1990/1991 to investigate the effect of potassium fertili-
zation and micro-nutreints spray (i.e. combinations of
copper, 2inc and iron) on growth, yield and chemical compo-
sition of garlic plants cv. Japanese.

Each experiment included 12 treatments which were
the combination of three levels of potassium fertilizer
(50, 100 and 150 kg K,0/fadan) and 4 concentrations of
the following micro-nutrients mixtures.

1- Distilled water to act as control treatment.
2- 50 ppm Cu + 50 ppm Zn + 50 ppm Fe.
3- 100 ppm Cu + 100 ppm Zn + 100 ppm Fe.
4- 150 ppm Cu + 150 ppm Zn + 150 ppm Fe.

Salts of copper, zinc and ferrious sulphate were used
as sources of Cu, Zn and Fe respectively. Potassium sulphate
fertilizer (48-52% K50) was used as a source of potassium.
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The s0il of the experimental Farm was clay loam in
texture with pH 7.5, available K 0.5 meq/L., Cu 3.3 ppm,
Zn 0.25 ppm and Fe 0.20 ppm.

Cloves were planted on October 3rd and 6th in 1989
and 1990 respectively at 7 cm apart on both sides of ridges
60 cm wide and 3.5 m long. A split-plot design with four
replicates was adopted where K-fertilization treatments
were situated at the main plots and micro-nutrient treatments
in sub-plots. Each experimental sub-plot included 5 ridges
with an area about 10.5 m* (1/400 of fad.).

Garlic plants were sprayed with mixture of micro-nutr-
{fents three times during the growing season starting three
weeks after planting and three weeks intervals. Both
nitrogen and phosphorus fertilizers were added at 60 and
48 xg/fad. as N and P,0g respectively. The smounts of
N, P and K fertilizers were sub-divided into three equal
doses starting four weeks after planting and four weeks
intervals. Other agricultural practices were carried out
as commonly followed in the district. Three weeks later
from the last fertilizers dosage, representative samples
each of 10 plants were taken from each experimental sub-plot
for measuring vegetative growth characteristics and chemical
analysis determination. The vegetative growth measurments
were recorded as plant height, number of leaves and fresh
and dry weight per plant as well as length, diameter and
average weight of bulb. For chemical determination, represen-
tative samples were taken from plant foliage and cloves
during the second season only (1990/1991) for determining
photosynthetic pigments (chlrophyll a, b and carotenoides)
in plant foliage colorimetrically as described in A.0.A.C.
(1970). Also nitrogen, potassium, copper, zinc eand 1iron
were assayed in dry matter of plant foliage and cloves
according to the methods described by Pregl (1945) for
total nitrogen, Brown and Lilleland (1946), for potassium
and Chapman and Pratt (1961) for micro-nutrients.

At time of harvest, all plants for each experimental
plot were harvested and the total yield per faddan was
calculated after curing plants for three days.

All obtained data were subjected to statistical analysis
according to Snedecor and Cochran (1968) .
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RESULTS AND DISCUSSION

1- Vegetative growth:

Data illustrsted in Table (1) show the effect of potas-
sium fertilization and micro-nutrients mixture sprays as
well ss their interaction on vegetative growth aspects
of garlic plants.

Regarding the effect of potassium, it is clear from
such data in Table (1) that all studied growth parameters
i.e., plant height, number of leaves, fresh and dry weight
per plant were statistically increased with increasing
levels of potassium fertilization during both the growing
seasons. In this respect the medium used level (100 kg
Ko0/fad.) reflected the hgiehst increments of such growth
parameters. Obtained results may be due to the role of
potassium 1in carbohydrates formation and @assimilation
resulted from high photosynthetic pigments content (Table,
3) and total nitrogen (Table 4) which represent the major
constituents of plant materials. These results are in agree-
ment with those reported by Ismail et al., (1979 & 1980)
and El-Mansi et al., (1985) on garlic.

Concerning the effect of micro-nutrients, the same
data in Table (1) reveal that application of micro-nutirents
at their different concentrations exerted a marked effect
on all studied growth measurements compsred with the check
treatment. In this connection the medium and highest concen-
trations of. both mixtures of each of Cu, Zn and Fe (100
and 150 ppm) resulted in the highest values of plant growth
aspects. These results may be attributed to the main role
of such micro-elements in controlling varius enzyme activi-
ties and photosynthetic pigments formation, consequently
affecting plant growth., Obtasined results are in harmony
with those reported by Mel'nik, (1973); Komarova, (1975)
and Abed et al., (1988) on garlic.

As for the interactional effect, it is obvious from
the same data that, irrespective of number of leaves which
was not significantly affected, all the studied morphological
parameters were enhanced with increasing either potassium
level or the micro-nutrients mixture concentration. In
this regard, the maximum increments were obtained in case
of using 100 kg K50/fad. and spraying the plants with mixture
solution of Cu, Zn and Fe containing 100 ppm for each.

2- Yield end its components:

Data presented in Table (2) show the effect of potassium
fertilization and micro-nutrients spray as well as their
interaction on total yield and its components. Such data
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revealed that average bulb weight, bulb height and diameter
eas well as the total yield were statistically increased
with increasing the level of potassium ferilizer from 50
up to either 100 or 150 kg K,0 per faddan. In this regard,
the maximum increments in all formentioned yield performance
were connected with the medium level of potassium fertilizer
(100 kg Kp0/faddan). Obtained results may be due to the
role of potassium in - carbohydrates assimilation and
translocation from plant foliage_ to plant bulb. Similar
results were reported by Ismail et al. (1979 & 1980); Maksoud
et al., (1983) and El1-Mans{ et al., (1985) on garlic.

As for the effect of micro-nutrients, data in Table
(2) 1indicate, in genersl, that there were a significant
increase in bulb weight, height and diameter and the total
yield due to spraying the plants with the mixture of studied
micro-nutrients. Such increments are positively connected
with increasing the concentration of micro-nutrients compared
with the control treatment. Obtained results are in agreement
with those obtained by Mel'nik (1973); Komarova, (1975)
and Abed et s8l., (1988) on garlic.

Concerning the interactional effect, it is clear from
data at Table (2) that irrespective of weight, diameter
and yield in the first season and bulb height and dismeter
in the second one which were not statistically affected
during the second season, the total yield and its parameters
were enhanced and showed a progressive and constant increase
with increasing both potassium level and micro-nutrient
concentration. In this respect, the highest total yield
with maximum bulb parameters were obtained as a result
of using 100 kg K0 per faddan and spraying plants with
the highest micro-nutrients concentration (150 ppm Cu +
150 ppm Zn + 150 ppm Fe).

3- Chemical constituents:

a- Photosynthetic pigments:

Data in Table (3) show the effect of potassium fertili-
zation and micro-nutrient spray as well as their interaction
on chlorophyll a, chlorophyll b and total carotenoides
content in plant foliage. From such data, it is clear that,
increasing level of potassium fertilizer from 50 up to
150 kg Ky0 per faddan led to a continous and significant
increase in all determined photosynthet{c pigments. In
this respect, the highest level of potassium fertilization
reflected the highest increments in the content of photo-
synthetic pigments for plant foliage. These results agree
with those reported by Jasa et al., (1975) and El-Mansi
et al., (1985) on garlic.
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Regarding the effect of micro-nutrients, data in Table
(3) revealed that there was a progressive and consistent
increase in chlorophyll a, chlorophyll b and carotenoides
contents in the tissues of garlic leaves with increasing
the concentration of micro-nutrient mixture. Obtained results
may be due to the role of such micro-nutrients in formation
of such pigments. In this regard Shafshak- and Farag (1987)
on spinach reported that analysis of leaves showed high
values of chlorophyll a, b and carotene content to applica-
tion of Cu, Zn and Fe.

As for the interaction effects, it 1s evident from
data at Table (3) that using 100 or 150 kg K70 end spraying
the plants with mixture containing 150 ppm ‘of each of Cu,
Zn and Fe reflected the highest concentration of chlorophyl
a, b and carotenoides.

b~ Mineral elements:

It is obvious from data in Table (4) that, total
nitrogen ,potassium, copper, zinc and iron concentration
either in plant foliage or cloves were significantly
Increased with increasing the level of potassium fertili-
zation up to the highest used one (150 kg Ko0/fad.). 1In
this respect, cloves proved to be the storage portion for
mineral elements in plant compared with plant foliage.
Obtained results may be attributed to the main role of
potassium fertilizer in translocation and accumulation
of such macro- and micro-nutrients from up to under ground
portion of plant (storage parts).

With regard to the effect of micro-nutrients, it is
clear from the same data at Table (4) that all determined
macro- and micro-elements either in plant foliage or cloves
were significantly increased with increasing the concentra-
tion of micro-nutrients mixture. Obtained results are in
harmony with those reported by Abed et al., (1988).

Concerning the 1interaction of potassium fertilizer
and micro-nutrients, the same data in Table (4) show that
there were continuous and significant increments in all
measured elements in different plant parts with increasing
either potassium fertilizer level or micro-nutrients content
ratio mixture.
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