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ABSTRACT

Tow field experiments were carried out at Upper Egypt region during the two
successive seasons of 2001/2002 and 2002/2003 on the Pysalis longfolia L.
(Harunkush) as a new vegetable crop in this regeon to determine the optimum plant
population density and to study the effect of nitrogen levels on quantity and quality of
fruits and seeds yield.

Results showed that maximum values of plant height, number of
branches/plant, number of fruils/ plant, seed index, both total and netting fruit yield/
fed. as well as seed yield/ fed. were found with 75 cm.spacing between hilis. On the
other hand, plants sown on the same previously hill spacing (thin stands) were
significantly more susceptible to delay in maturation and decreased T.S.S.
percentage.

Application of nitrogen fertilizer to harunkush plants up to 150 Kg N/fed.
increased significantly plant height, number of branches/ plantand all the studied fruit
and seed characteristics except T.S.S.percentage which was not significantly
affected. Moreover, the two high levels of nitrogen,i.e.100 and 150 Kg N/ fed.
produced significantly early flowers and fruit setting than the low level (50 Kg N/ fed.)
with no significant differences were observed between both high levels.

The highest values of the most studied traits were obtained from the
combination of widest spacing (75 cm.) with the highest nitrogen application (150 Kg
N/ fed.).

INTRODUCTION

Probably 100 species belonging to the genus Physalis, of them 3
common species are grown for their edible fruits; Peruviana, | xocarpa and
Longfolia which was previously known under the name of pubescens (Zayed
et al, 2003). They belong to theSolanaceae family and are called ground
cherry, tomatillo or husk tomato N. F. S. D. (1999).

In Egypt, Physalis Longfolia is grown like tomatoes and populary
known as"Harunkush”. It has mall, sticky, tomato-like fruits and can be
prepared like vegetables or eaten as a fruit. Generally, it is considerably used
for preserves and sometimes for sauce S. F. C.(1998). This crop is grown in
very limited scattered places near the large cities. Information about the
suitable agricultural practices for the production of this crop, especially, under
Upper Egypt conditions is limited. Harunkush could be considered as a
potential alternative crop for exportation in Egypt. On the other hand, there
has been an increasing demand observed on the harunkush by the consumer
and tourist marketing in UpperEgypt. Therefore, it is natural for the growers in
this area to be mindful of the factors which may influence the productivity of
this crop.lt is well k nown that plant s pacing a nd/or nitrogen a pplication are
one of the most important factors which play an important role in improving
the quantity and quality of fruits and in the life cycle of the plants . However,
aithough the literature on harunkush is scanty it is 2 matter of interest to
follow the effect of both important factors on tomato. Ferri and Janick (1970)
reported that low population density in tomato fell that number of fruit plant.
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However, Mohamed; (1989) found that widening the distances between
husktomato plants from 40 to 80 cm.resulted in increasing the number of
fruits per plant, total yield per both plant and plot and fruit weight, whereas,
no response was noticed in T.8.S. percentage. Moreover, much croweded
plants might adversly reflect on yield or at least attenuate plant growth and
fruit size (Metwally et a/,1985).

The relationship between plant density and nitrogen application, and
their effect on yield and quality of harunkush and/or tomato grown in Upper
Egypt have not yet been fully investigated. N-fertilizer at a rate of 120 Kg/fed.
significantly increased the yield and was continuously superior in all
investigated topics (Metwally et a/,1985). Considerable data have been
collected on the effects of the N -fertilization on growth and yield of tomato
and, consequently on husk-tomato (harunkush) performance. Yield
parameters, including number of fruits per plant was highest at 150 Kg N/fed.,
while average fruit weight slightly increased with increasing of nitrogen levels
(Hewedy et al.,1994).

Therefore, this study herein was an attempt to determine the optimum
plant spacing and nitrogen level for maximum yield and good fruit and seed
qualities of Physalis longfolia L., local cv. (Harunkush) grown in Upper Egypt.

MATERIALS AND METHODS

This study comprises a field experiment that was conducted in a
private farm, Quift, Kenna Governorate, Upper Egypt region (25 Km south of
Kenna city) during the growing seasons of 2001/2002 and 2002/2003.Seeds
of Physalis longfolia L. local cv. (Harunkush) were sown on 18th and 11th of
September and transplanting took place on 5th and 1st of December in both
years of 2001 and 2002, respectively. Two intra-row planting spaces,i.e.50
and 75 cm. in combination with four nitrogen levels being 0,50,100 and 150
Kg N/fed.in the different forms of were used in a clay loam soil. The
experimental design was a split plot with 6 replications. Row-spacing
treatments occupied the main plots and those of nitrogen levels were
distributed randomly in the sub-plots.

Each sub-plot (20m?) consisted of five ridges each of 4 meters length
and one meter width. Nitrogen fertilizers was applied in four portions, both the
first and second applications (20 and 50 days from the transpianting) were in
the form of ammonium sulphate (20.5% N), while the two rest doses(about 75
and 90 days from the transplanting) were suppliedinthe two forms of the
ammonium nitrate (33.5% N) and calcium nitrate(15% N),respectively to meet
the piant requirements during the last stages of fruits development.

Each treatments received P fertilizer in the form of caicium super-
phosphate (15.5% P,0s) at the rate of 300 Kg/ fed..as well as 200 Kg/ fed.
Potassium sulphate(48% K;0), half of phosphatic fertilizer was added at soil
preparation.The rest of phosphatic and half of potassic fertilizers were applied
at the first irrigation (21days from transplanting), whereas, the rest of potassic
fertilizer was applied at flowering and beginning of fruiting stage. Rate,
amount, time and source of fertilizers applied in this experements are shown
in Table1.
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Recorded data:
1- Growth traits, i.e. plant hight and number of branches/plant .
2- Flowring traits, i.e.earlines in days from transplantins till both flowring and
fruit setting times of 25% plants.
3- Fruit yield and its components, i.e.number of fruits/plant, total fruit yield/
fed. and total netting fruit yield/fed. ( without husks ) .
4- Seed traits, i.e. total seed yield/fed. and seed index as 100-seed weight.
5- Total soluble solids percentage (T.S.S).
Obtained data were statistically analysed according to Snedecor and
Cochran,1980.
The physical and chemical properties of the soil at the depth of 0-30 cm.
are shown in Table 2.

Table ( 2): T he p hysical a nd c hemical p roperties for the s oil till 30cm
depth.
I Physical analysis Chemical analysis
L_Sand 15.36 Organic matter 1.5%
Silt 38.98 Total soluble salts 0.14%
| Clay 45.66 Total nitrogen 2 p.p.m
Available phosphorus 5 p.p.m

Available potassium 200 p.p.m |
pH7.8

RESULTS AND DISCUSSION

Growth traits:

Data presented in T able 2, clearly s howed t hat the growth traits of
harunkush plants, i.e.plant height and number of branches/plant were
influenced significantly by treatments of plant density. However, plant height
significantly increased and the highest values 96.1 and 106.7 cm.were
obtaind from the wide planting (75 cm.) compared with the lowest value
resulted from the other treatment, these results held good in the two
experimental seasons. On the other hand, number of branches/plant
gradually increased with increasing plant spacing up to the widest plant
spacing (75cm.) in both seasons. It could be concluded that the plants in
dense plant spacing (50cm.) caused a depresion in plant growth traits.This
might be attributed to the above and below competition between harunkush
plants for light, minerals and water. Many other investigators had similar
conclusions such as Kalyal (1977); Metwally et al (1985) and Mohamed
(1989).

Nitrogen fertilization rates (Table2) gradually increased plant height
in both seasons but the differences failed to show any significant effect in the
second season. Whereas, the highest values (99.8 and108.9cm.) were
resulted from the highest nitrogen rate (150 Kg N/ fed.) compared with the
lowest values resulted from the control. The favourable effect of nitrogen
fertilization on plant height might be attributed to the stimulating effect of
nitrogen on meristematic activity of the plant. Also, number of branches
significantly increased with increasing nitrogen fertilization rates compared
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with the control. These results are true in both experimental seasons. These
findings are in harmony with those found by Pandita and Bhatnagar (1981)
Insignificant effects were detected owing to the studied combination
between the two studied factors on growth traits in the two experimental
seasons except plant height in the second year which was significant.The
highest values for both plant height and number of branches per plant were
produced from the widest plant spacing (75 cm.) combined with the highest
.nitrogen level {150 Kg N/fed..). These resuits held true in both seasons.

Flowering traits:
Data presented in Table2, illustrated the effect of plant densities on

earliness and fruit s etting. T he o btained r esults obviously revealed t hat the
plant density significantly influenced the abovementioned traits in the two
studied seasons. The general trend of results reveals that harunkush plants
sown on 75cm.hill spacing (thin stands) were significantly more susceptible to
delay in maturation based on lower earliness and much days to fruit setting
comparing with 50cm.hill spacing (dense stands). These results are in
agreement with those obtained by Hewedy ef a/, (1994).

Data in the same previous mentioned Table indicated that the
nitrogen fertilization rates failed to give any significant effect on eariness in
the first season. However, the differences were more pronounced and
statistically appeared in the second season. The lowest number of days from
transplanting to 25% opening flowers achieved with unfertilized treatment
followed by the level of 100 Kg N/ fed. application in the second season, On
the other hand, nitrogen fertilization significantly influenced fruit setting in
both seasons, whereas the lowest number of days from transplanting to the
25% fruit setting plants achieved by 100 Kg N/ fed. in both seasons.
Generally, the two high levels of nitrogen, i.e.100 and 150 Kg/ fed. produced
significantly early flowers and fruit setting than the low level (50 Kg N/ fed.),
while there were no significant differences between 100 and 150 Kg N/fed..on
both traits. Results are confirmed with those reported by Hewedy et al, (1994)
and Abdel-Naem et al (2000).

Data dealing with the effect of the interaction between the two
studied factors are presented in (Table3). It is clear from the obtaind data that
the interaction did not show any significant effect on the earliness. The same
general trend was detected with fruit setting but the differences were more
pronounced and statistically approved in the second season
Fruit yield and its components:

Plant density significantly affected number of fruits per plant, total
fruit yield (torn/ fed.) and total netting fruit yvield(ton/ fed.) in both seasons as
shown in (Table4). The heighest number of fruits per plant resulted from the
widest distance (75cm.). Also, the heaviest fruit yield (ton/ fed.) and sequently
the netting fruit yield, were obtained from the widest piant spacing. These
results held good in both experimental seasons. The same conclusion on
husk tomato were obtaind by Mohamed, (1989} who found that there were a
continuous significant increases in yield with every increase in the distance
between plants.
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Data presented in ( Table 4 ) obviously clear that a progressive and
significant increments were detected in fruit yield and all its components
studied herein, due to highly nutritional status resulted from using different
nitrogen rates compared with the control. In this connection, harunkush piants
received the highest N rate (150 Kg/ fed.) produced higher fruit yield and its
components followed by those fertilized with 100 Kg N/ fed. These results are
true in the two e xperimental s easons. As a general trend, the positive and
progressive increments induced in growth traits previously discussed due to
nitrogen fertilization surly reflected on the fruits yield and its components.

These results are in harmony with those found by Dimri and Lal,
(1988) and Trpevski et al, (1993).The effect of interaction between the two
studied factors on fruits yield and its components (Table 5) was significant on
number of fruits per plant in both seasons and total fruit yield per feddan in
the first season. Respecting the effect of interaction on netting fruits weight
{ton/ fed.), it is obvious that no significant differences may be detected in this
respect at both seasons of study. On the other hand, the numerous
fruits/plant and heaviest both total and netting fruit yields per feddan were
obtained from plants grown at 75cm.apart and fertilized with the highest
nitrogen level (150 Kg N/ fed.) whereas, the lowest values for yield and its
components were obtained from unfertilized plants grown at 50cm. apart.

Seed traits and T.5.5.%:

The obtained data in (Table 4), clearly showed the effect of plant
density on total seed yield per feddan, seed index and T.8.S. It is obvious
that the seed yield and seed index significantly increased as spacing between
plants increased. Therefore, the maximum values for both traits were
obtained when plants were grown at 75cm.apart. however, there is no
significant differences between both dense (50cm.) and widest (75¢m.) plant
spacing for seed index in the second season. Cocerning to the effect of plant
density on T.S.S., plant density gradually decreased this character from the
dense (50cm.) to the widest plant spacing (75c¢m.). However, the differences
were more pronounced and statistically approved in the studied season.
These results are in line with those found by Nassar (1986) and Dimri and Lal
{1988).

T he results {Table 4) indicated that applying nitrogen fertilizer caused
a significant increase in seed yield per feddan as well as seed index. The
maximum values for both traits were obtained from the level of 150 Kg N/ fed.
followed by the level of 100 Kg N/ fed. On the other hand, no significant
differences were detected in T7.S.S. percentage. These results held good in
both seasons of study with respect to seed yield and seed index. Hewedy et
al,(1994) reported that the effect of nitrogen fertilization on tomato fruit quality
was not significant.

Data presented in (Table 5) showed that total seed yield (Kg/ fed.),
seed index and T.S.S. percentage significantly affected by the interaction
between the two studied factors in both experimental seasons, except seed
index in the second season. The highest values of both seed vyield and seed
index as well as the lowest value of T.S.S. percentage were obtained from
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the combination of widest spacing with the highest nitrogen application {150
Kg.N/ fed.). ’
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