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ABSTRACT
i} Two field Experiments were carried out at the
Experimental Farm of-the Faculty of Agriculture at Moshtohor,
Zagazig University, to study the response of some garlic
cultivars (Chinese, French and Balady) to NPK fertilization.
Obtained results revealed that Chinese and -Balady cvs.
were superior and reflected higher vegetative growth, yield
and its components as well as minerals content of total
N,P,K and volatile oils percentage of blubs compared with
French cv. The third (90 kg N + 45 kg P,05 + 72 kg K,0)
and the fourth (120 kg N + 60 kg Pp0g5 + 96 kg K,0) fertili-
zation levels reflected the maximum increments in all studied
characteristics of growth, yield and quality of garlic
cultivar.

- So, it is advisable to grow Chinese or Balady cvs.
and using the third or the highest level of fertilization,
to obtaine high yield with good quality of garllc bulbs
under similar conditions of this work.

INTRODUCTION

Garlic (Allium sativum, L.) is one of the most important
vegetable crops grown in Egypt. Improving garlic yield
can be acheived either by planting high yielding ability
cultivars or through improving the agricultural treatments
especially the application of optimal levels of fertilization
or by both. Several trails have been carried out to evaluate
some garlic cultivars by each of Maksoud et al., (1984)
and Abot-Hamela (1987), who reported that, Chinese cultivar
exceeded the local and American cvs. in all growth traits
including plant height, number of leaves per plant,, bulb
diameter and plant dry weight as well as bulb weight and
total yield. However, Abou-Hamela (1987) and Maksoud et
al., (1987), did not find any significant differences among
the tested cultivars, except in case of the percentages
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of potassium and total carbohydrates. Where Balady and
Chinese cvs. contained the highest percentages of such
chemical constituents.

On the other hand, studies which have been carried
out by each of Ismail et al., (1979); El-Beheidi et al.,
(1983 & 1985); Maksoud et al. (1984 & 1987) and Abd El-Fattab
et al. (1989), showed that the application of nitrogen,
phosphorus and potassium _fertilizers either in a single
or in a compound form stimulated the growth, enhanced yield
and its components as well as chemical constituents of
plants.

The aim of this work is to study the effect of different
levels of nitrogen, phosphorus and potassium fertilizers
on growth, yield and its components as well as chemical
constituents of three garlic ™ cultivars, i.e., Chinese,
French and Balady - under the conditions _ of Kalubia
governorate. A -

MATERIALS AND METHODS

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. This study was carried out to investigate the
response of some garlic cultivars 1i.e. Chinese, French
and Balaldy to four levels of nitrogen, phosphorus and
potassium fertilizers. Each experiment included 12 treat-
ments which were the combinations of three forementioned
cultivars combined with 4 levels of nitrogen, phosphorus
and potassium fertilizers as follows:

1- 30 kg N + 15 kg P05 + 24 kg Ko0/fad. referred as
level g,.

2- 60 kg N + 30 kg Py05 + 48 kg Ko0/fad. referred as
level 2.

3- 90 kg N + 45 kg Pp05 + 72 kg Ky0/fad. referred as
level ¢3). . ~

4- 120 kg N + 60 kg P05 + 96 kg Kp0/fad. referred as
level (w.

Ammonium sulphate (20.5% N), Calcium superphosphate
(15% P205) and Potassium sulphate (48% K,0) were used as
soruces of nitrogen, phosphorus and potassium respectively.
Cloves were planted on September 28th and October 5th in
1989 and 1990 respectively at 7 cm apart on both ‘'sides
of ridges 660 cm wide and 3.5 m long. A split-plot design
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with four replicates was adopted, where the cultivars were
distributed in the main plots and the fertilization levels
in sub-plots. Each sub-plot included 5 ridges. Four ridges
were planted and the fifth one was left without planting
to act as a border between each sub-plot and the adjacent
one. The amounts of fertilizers were subdivided into three
equal .doses. Addition of such doses  started four weeks
after planting and then at four weeks by interval. Four
weeks later, a representative sample of 10 plants from
each experimental plot was taken for measuring vegetative
growth parameters and chemical constituents determination.
The vegetative growth measurements were recorded as plant
height, number of leaves, fresh and dry weight per plant
as well as bulb weight, length and diameter. At time of
harvest, all plants of each experimental plot were harvested
“and the total yield per faddan was calculated after curing
plants for three days. ’

Chemical constituents, i.e. total nitrogen, phosphorus
and potassium were assayed in dry matter of bulb according
" to the methods described by Pregl, (1945); Brown & Lilleland
(1946) and Murphy & Riely (1962).

Volatile oils percentage were determined in fresh
bulb according to the method followed by Farag (1986).

All obtained data were subjected to statistical analysis
according to Snedecor and Cochron (1968).

RESULTS AND DISCUSSION

1- Vegetative growth:

Data on vegetative growth parameters, i.e., plant
height, number of leaves, fresh and dry weight per plant
for the studied garlic cultivars under different 1levels
of nitrogen, phosphorus and potassium fertilizers were
presented in Table (1).

Such data revealed that, Chinese cv. recorded the
highest values in number of leaves, fresh and dry weight
per plant followed by Balady and French cvs. during both
seasons of growth. However, Balady cv. ranks first in case
of plant height. In this respect, there were significant
differences in most studied plant growth characteristics
among Chinese, Balady and French cvs. In addition, such
differences reached the level of significancy in case of
plant fresh weight only between Chinese and Balady cvs.
during both seasons of growth. Obtained results may be
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attributed to the genetical variance that showed vegetative
growth differences among the studied cultivars. Similar
results were reported by Maksoud et al., (1984 & 1987);
Zaki (1984) and Abou-Hamela (1987) on Chinese, Balady and
American garlic cultivars.

Regarding the effect of NPK fertilization, the same
data in Table (1) show clearly that there were significant
and continous increments in all studied morphological parame-
ters with increasing fertilization levels during both seasons
of growth.In this connection the third 90 M+45.kg:Py05472 kg
ko0/fad.) and the fourth (120 kg N + 60 kg P05 + 96 kg
K20/fad ) used levels of NPK fertilization reflected the
highest increments of all studied growth aspects. Obtained
results may be due to the main role of nitrogen, phosphorus
and potassium elements in increasing plant growth materials
and the net assimilation rate of plant metabolism processes.
These results are in agreement with those reported by Ismail
et al., (1979); El-Beheidi et al., (1985); Abed et al.,
(1988); Abd El-Fattah et al., " (1989) and Eid et al., ., (1991)
and working on garlic.

Concerning the interactional effect between the studied
cultivars and the NPK fertilization levels data in Table
(1) revealed that no significant difference could be noticed
in most of the vegetative growth parameters. The only excep-
tion herein was detected with the fresh and dry weight in
the second season only. In this concern Chinese cv. combined
with the fourth level of NPK fertilization proved to be
the most effective treatment showing the highest values.

2- Yield and its components:

Data on yield and its components for the studied culti-
vars under the effect of N, P and K fertilization were
presented in Table (2). It is obvious from these data that,
there were clear differences in bulb weight, 1length and
diameter as well as total yield among the studied cultivars
during both growing seasons. Such differences in the foremen-
tioned yield components reached the level of significancy
between Chinese and French as well as between Balady and
French c¢v., but there was no significant difference between
Chinese and Balady cvs. during the growing seasons. In
this regard, Chinese produced the highest total yield and
its components followed by Balady while the French cvs.
showed the lowest values in this respect. These rlesults
may be attributed to the vegetative growth differences
(Table 1) and consequently yield and its components were
differed among the studied cultivars. Nassar et al., (1972);
Zaki (1984) and Maksoud et al., (1987), reported similar
results on evaluation of some garlic cultivars.
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Concerning the effect of NPK fertilization, the same
data in Table (2) - indicated that there were statistical
differences in all studied yield measurements among the
applied fertilizers levels during both seasons of growth.
In this respect, the third and fourth levels of fertilization
produced the highest total yield and its components compared
with the other used levels of fertilization. Such increments
in total yield and its components may be due to the incre-
ments in vegetative growth measurements as indicated in
Table (1). Obtained results agree with those reported by
El-Beheidi et al., (1983); Maksoud et al., (1984); Abed
et al., (1988); Abd El-Fattah et al., (1989) and Eid et
al., (1991).

As for the interactional effect, irrespective of the
total yield which was significantly affected during the
second season only, no significant differences were obtained
in all studied yield parameters among the growth cultivars
as a result of the different used fertilizers levels.
However, the highest used fertilizer level reflected the
maximum increments in all yield parameters in all studied
cultivars.

3- Bulb chemical composition: :

Data in Table (3) indicate that, no significant diffe-
rences in percentages of total nitrogen, phosphorus and
volatile oils were found among the tested cultivars, which
differed only in the percentage of potassium. Balady and
Chinese cvs. contained the highest percentage of potassium.
Similar results were reported by Abou-Hamela (1987) and
Maksoud et al., (1987) on garlic.

The same data in Table (3) indicate that there were
significant increments in the percentages of total nitrogen,
phosphorus, potassium and volatile oil as a result of increa-
sing the level of fertilization. In this respect, the highest
used fertilization level, i.e., 120 kg N + 60 kg P,05 +
96 kg Ky 0/fad. proved to be the most effective treatment
in increasing all assayed chemical constituents. Obtained
results are in confirmity with those reported by Abed et
al., (1988) and Eid et al.. (1991) on garlic.

Regarding the combined effect, no significant diffe-
rences were noticed in the concentration of the determined
chemical constituents of all studied cultivars as a result
of using different levels of fertilizationm. In this respect,
the highest values of such chemical constituents were
obtained as a reuslt of the highest fertilizers level in
case of Balady cv Generally. it could be concluded that
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using 90 kg N + 45 kg Py05 + 72 kg K,0/fad. or 120 kg N
+ 60 kg Py05 + 96 kg Ky0/fad. were required for obtaining
plants wié% the heighest vegetative growth and yield and
best nutritive values of either Chinese cv. or Balady cv.
under similar conditions of this work.
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