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ABSTRACT

The field experiments were conducted during the two successive summer
seasons of 2002 and 2003 at Kafer EL-wekala , Sherbin, Dakahlia, Egypt, to study the
effect of foliar nutrition of potassium citrate and Fe-chelate on growth and yield of
eggplant, c.v. Black beauty. The experiment contained 9 treatments, which were the
simple combination between 3 levels of potassium citrate (0, 1.5 and 3 g/L) and iron
chelate (0, 1 and 2 g/L). The main findings obtained from this investigation showed
that dry weight, feaf area, total chlorophyll, average fruit weight and number of fruits
per plant as well as tolal yield per feddan were significantly increased by foliar
application of 3 g/L of potassium citrale and 2 g/L of Fe-chelates.

' INTRODUCTION

Eggplant (sofanum mefongena L.) is one of the most important summer
vegetable crop cultivated in Egypl. It requires warm weather for early
planting. Many factors affect eggplant growth and productivily among these
factors are the expose of plants during the early stage after transplanting, 1¥
Feb, to average temperature about 19.1 °C (day) and 8.0 °C (night). These
unfavourable climate led to internal disturbance in the physiological
processes.

Treatments which are capable of inducing durability for low
temperature will have beneficial effect. Citrate or citnc acid is directiy
engaged in Krebs cycle, acting as a hydrogen generation for the respiration
chain (Strove, 1989). It is important for the production of energy substances
and hence activates ions uptake as well as synthesis of various organic
compounds. Such benefit gains might enhance plant growth under the
unfavourable conditions.

It has been reported that spraying citic acid increases plant height,
number of fruiting branches, total chlorophyll and yield of cotton (Ghourab,
2000 and Ghourab and Wahdan, 2000). On the other hand, Achilea {1999)
reported that potassium has a benefit effect on tomato fruit size, dry mater,
colour, tast and resistance to biotic and abiotic stress. Foliar application of
potassium resulted in increase in dry mater and chlorophyll of tomato {(Kaya
et al, 2001). Palaniappam ef al (1999) reported that 3 sprays of K resulted in
the highest number of tomato fruits per plant. Foliar application of Fe resulted
in increase in dry matter and chlorophyll content {Kaya, ef af/ 1999 and Kay
and Higgs, 2001 on tomato. Moreover, Patnaik ef a/ (2001) on tomato noticed
that foliar sprays of 0.5% FeSo, at weekly interval resulted in the highest fruit
yield with maximum yield responses of 39%. Similar results were reported by
Raji ef al, (2001) on eggplant.
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The present investigation was suggested to study the effect of foliar
application with potassium citrate and iron-chelate on growth and yield of

eggplant.
MATERIALS AND METHODS

Field experiments were conducted during the two seasons of 2002 and
2003 at Kafr EL-Wekala, Sherpin, Dakahlia, Egypt to study the effect of foliar
nutrition of potassium citrate and iron-chelate on the growth and productivity
of eggplant. The experiment contained 9 treatments , which were the simple
cambination between 3 levels of potassium citrate (@, 1.5 and 3 g/L) and iron
chelate (0 ,1 and 2 g/L). Data of some chemical and miechanical properties of
the soil as describted by Chapman and Portt {(1961) and Jakson (1965) are
shown in Table {(1):

Sand % Silt % Clay% | E.C | caCo3% |
24.42 31.41 41.96 3.61 35 |
Available N Available P Available K Available Fe | h
ppm ~__ppm ppm ppm P
6.11 7.25 210 13.12 782 |

The experimental design was a split plots with 3 replications, the three
levels of potassium citrate were arranged within the main plots , and the Fe-
chelates rates were represented as the sup-plots.

Eggplant (c v. Black beauty) transplants with 45 day age were
transplanted on 1 of February. All agriculture treatments for eggplant were
followed according to the instructions laid by Egyptian Ministry of Agriculture.

Sprayes were started after 14 days from transplanting and repeated at
21 days intervals during the growth season. Four plants were chosen at
random from every plot at 120 day after transplanting to measure dry weight
per plant , leaf area (cm) per plant and total chlorophyll (Mackinny 1941).
Eggplant fmlts were harvested weekly and average fruit weight by gram,
average fruits number and total yield as ton per feddan were determined.

All data of the two experiments were statistically analyzed according to
Snedecor and Cochran (1968). The treatments means were compared using
Duncan’s Multiple Range test as published by Duncan {1955).

RESULTS AND DISCUSSION

1- Effect of foliar application of potassiurn citrate:

Data presented in Table (2) show that foliar application of 3 g/L of
potassium citrate resulted in the highest significant increases in both dry
weight and leaf area, it is also clear from the same data that the increment of
total chlorophyll was not significant at both seasons of this work. The results
were in harmony with those of Kaya ef al (2001) on tomato. Results in Table
{3) showed that increasing the concentration of potassium citrate up to 3 g/L
resulted in the highest average fruit weight, number of fruits per plant, eardy
yleld and total yield per feddan at both seasons of this work. These results
are in accordance with those of Achilea (1999) and Palaniappan et alf (1999)
all work on tomato.
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Table 2. Effect of foliar application of potassium citrate on dry weight,
leaf area and total chlorophyll of eggplant during 2002 and
2003 seasons.

Season 2002 2003
- Total . Total
Dyy weight| Leafl area Dry weight | Leal area 1 hyll
treatment g/plant {cm?) (;hlor«:pwhyll giplant fem?) ch or:é:o y
P.c. 0glL 2422C 15258 1637 A 19838 1481 C 167.7 A
P.c15gL 25058 1611 A 1685 A 2189 A 1538 Ab 1700 A
P.c.3gL 2808 A 1641 A 1724 A 2193 A 1579 A 170.1 A

P. c.= Potassium citrate

Table 3. Effect of foliar application of potassium citrate on average fruit
weight, number of fruits per plant and total yield of eggplant
during 2002 and 2003 seasons.

Season 2002 2003
AvErage | Number | Early | Total Aversae | Number | Early Ti‘:;";
treatment weight of fruits | yield | yield ton weight of fruits | yield per t :n or
(gl per plant | per fed. | per fed, 'g_ perplant| fed. feg

P.c. 0giL| 2175C | 160C | 23C | 164C | 1924C 13.5ﬁ 21C | 138¢C
Pc15g/l| 22378 | 1808 | 288 | 1748 | 21078 | 15.8B | 24B | 1588

P.c.3gh | 2369A | 19.2A 3TA 186A L224.9 Al 181 A 29A i76A

P. c.= potassium citrate

The stimulatory effect of such treatments may be due to the enhancing
effect of potassium on photo synthesis via increasing leaf area and hence
Co? assimilation (Gardener ef al, 1985),potassium, also is direclly involved in
the process of phloem loading as a counter ion to H' release (Komor et al,
1980). The effect of potassium on fruit weight and yieid might be due to the
effect of potassium on mobilization and accurnulation of stored substances. it
is also clear that citrate enhances respiration process via enhancing Krebs
cycle which believed to enhance ATP synthesis (Stroev, 1989). As ATP is
required for the activity of the cell membrane pump system (H+-ATP-ase)
their by the cell regulate their ions concentration and absorbtion (Palta,
1990), such henefit gains might enhance plant growth and yield.

2- Effect of foliar application of Fechelates:

The data reporled in Table (4) showed significant differences in the
response spraying Fe-shelates applications. Using 1 g/L or 2 g/L gave rise to
highest increase in dry weight and leaf area per plant during the first season.
The same data reveal that highest significant values of total chiorophyll
resulted from foliar spraying of 2 g/L of Fe-chelates in both seasons. Similar
results were reported by Kaya et al., 1999, Kaya ef a/ 2001 and Higgs, 2001
all work on tomato. It is obvious from data in Table (5) that significant
differences were noticed between all used foliar sprays, Fe-chelates at higher
ral (2 g/L) increased average fruit weight, number of fruit per plant and total
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yield feddan. These results are in a good a agreement with those of Patnaik
et al (2001) on tomato and Raiji ef al (2001) on eggplant.

The stimulatory effect of Fe-chelates on Chlorophyll components may
be expected since Fe is a main component of privet importance in enhancing
photosynthesis and hence Co, assimilate such benefit gains might enhance
plan growth and productivity of eggplant.

Table 4. Effect of foliar application of Fe-chelates on dry weight, leaf
area and total chlorophyll of eggplant during 2002 and 2003

seasons.
Season 2002 2003
D.ry Leaf area Total D.ry Leaf Total
treatment | weight (c mz) chlorophyll | weight area |[chlorophyll
g/plant mg/100g | glplant | (cm® | mg/100

Fe 0Og/L 24718 | 15988 1548C 211.4A | 1471 B 161.2C
Fe 15g/L| 2622A | 1561 A 160.4 B 212.4A | 1581 A 167.38

Fe 2 g/L 264 1A 1628 A 1805 A 212.7TA | 1566 A 1800 A
9 A a

Table 5. Effect of foliar application of Fe-chelates on average fruit
weight, number of fruits per plant and total yield of eggplant
during 2002 and 2003 seasons.

Season 2002 2003

Av':‘:?tge Numb_er sgeﬂkyt Total AV;:;Pe Number _Early {;;21::
treatment weight of fruits ton yield ton weight of fruits | yield ton ton per

per plant per fed. per fed. @ per plant | per fed. fed.

_(9)
Pc Ogl| 22378 | 175A | 23C | 152C | 2079C | 144B | 23C | 148C

P.c1g/l| 22038 ) 17.7A | 28B | 177B | 209.3B | 165A 248 15.5B

Pc2g/l| 2335A | 180A 21A 195A | 2109A | 165A 37A 16.92

2- Effect of interaction between potassium citrates and Fe-chelate:

Table (6) presents the dry weight, leaf area and total chlorophyll as
influenced by interaction between potassium citrate and Fe-shelates as a
foliar application treatments. The obtained data showed that all treatments
had a significant response to the interaction treatments. Dry weight and leaf
area were statistically affected by foliar application of 3 g/L potassium citrate
+1 g/L Fe-shelates and 3 g/L potassium citrale + 2 g/L Fe-chelates at both
season of this work. The same data were reported as a result of foliar
application of potassium citrate at 3 g/L + Fe-chelates at 2 g/l.. Data given in
Table (7) reveal that average fruit weight, number of fruits per plant and total
yield as well as early yield per fed. of eggplant were significantly influenced
by the foliar application of potassium citrate at 3 g/L + Fe-chelates at 2 g/L_.
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