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ABSTRACT

This investigation was carried out at Demo location El —Fayoum, Egypt
during two successive seasons (1999 — 2000 ) and ( 2000 - 2001 ).

The design of the experiment was split-split plot, the main plot was planting
dates (1°* November, 15™ November and 1™ December), sub — plot was plant
spacing ( 20 and 40 cm. between plants ) and sub - sub plots was micronutrient
treatments (CuSQOs .5H,0 , Mn — EDTA, and Fe — EDTA) as a foliar spray applied
twice, for each season.

The main results are summarized as follows :

1. Statistical analysis of the results indicated that fresh weight of yield and oil
yield / feddan were significantly affected by sowing dates and spacings
among plants in the two seasons. The highest fresh weight / feddan was
recorded for plants planted on Nov. 15™ and spaced at 20 cm. among plants,
followed by early November in the two seasons. Fresh weight of yield was
decreased by delaying planting date at first December.

2. Data also indicated that the highest value ( ton / feddan ) and oil yield / fed
were obtained when plants were grown at the narrow distance (20 cm.)
among plants.

3. The average fresh weight of yield was significantly increased by foliar
applications with all micronutrients. The order of increases was Fe>Mn > Cu
> untreated.

4. Fe, Mn and Cu - concentration in leaves was increased on 15 - November
sampling date in the two seasons.

5. All micronutrient treatments increased Fe, Mn and Cu - concentration in
leaves compared to the untreated plants.
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INTRODUCTION

Medicinal and aromatic plants are very important economical plants.
Nowadays, there is a return to use the natural products in pharmaceuticals
and cosmetics.

In Egypt, geranium essential oil is one of the most important
ingredients in perfumery due to its agreeable and very pronounced strong
rose - like odour. Also the essential oil is used as cosmetic compounds,
scenting of soaps, flavouring agent foods and in pharmaceutical industries. It
can be used externally as antiseptic, antalgic, parasiticide and mosquito
repellent. On the other hand, it can be used internally as tonic, astrigent,
antiseptic, antidiabetic and anticancer.
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The only region where pelargonium grows wild is the cape province
(Union of South Africa), at which there are about 600 species of the genus
pelargonium in the cape province. Many of them possess an agreeable
odour. According to Marais (1991), there are four new species of pelargonium
are from the western cape province. Pelargonium is native to South Africa,
and is cultivated in some African countries such as Egypt, Algeria, Morocco,
Kenya, Tanganyika and Congo.

Yan et al. (1994) working on the chemical compositions of essential
oils from scented leaves of Pelargonium hybrids found that geraniol contents
continously increased between MayZand Oct., and citroneilol contents slightly
decreased. They noticed that the geraniol concentration of plants differed
according to the climatic conditions.

Rao et al. (1988) found that the highest herb and essential oil yields
of Pelargonium graveolens were obtained by using 240 kg N / ha. They
recommended the spacing of 60 x 45 cm.

Lima and Haag (1981) showed that levels of N, P, K'and Fe in the
leaves of normal plants ( Pelargonium zonale) were 2.18 ,0.35 ,2.14 % and
265 ppm., respectively;

Mohamed (1999) found that the application of NPK fertilization in
combination with micronutrients (Fe and Zn) at concentration ranging from 50
to 150 ppm on three geranium species increased plant height, number of
branches / plant, number of leaves / plant, fresh and dry weights of the herb.
Also, essential oil percentage and oil yield / plant was increased compared to
untreated plants and the main components of P. graveolens oil were geraniol
and citronellol.

Therefore, the aim of this investigation is to study the effect of
climatic factors and micronutrients fertilization (iron, manganese and
copper), on the chemical composition and yield of geranium.

MATERIALS AND METHODS

Field experiments were conducted during two seasons (1999 / 2000
and 2000 / 2001) at the Demo farm in Fayoum Governorate, to study the
effect of climatic factors and micronutrients fertilization on the chemical
composition and yield of geranium, plants (Pelargonium graveolens L Her.)

The exzperimental design used was split — split — plot design, 3 x 3.5
m, ( 10.5 m?) for each plot with three treatments. The first treatment
consisted of three sowing dates (1% . November, 15" . November and 1% .
December), this treatment represented the main treatment. The second
treatment was distances ( 20 and 40 cm.) among plants, as the sub
treatment. Sowing date and plant distance treatments were chosenso as to
furnish, among other variables, relatively wide variations in temperature and
light variables within the range used by Egyptian farmers. The third treatment
was foliar spray with micronutrients. It represented the sub — sub treatment.
The treatments were replicated four times.
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Micronutrients were added twice as a foliar spray. The first addition
was at 65 days from planting and the second was at 60 days from the first.

The results of the mechanical and chemical analysis and the
nutrients contents of the two soil samples are reported in Table (1).

All experimental plots at the two seasons received basal fertilization
of nitrogen, phosphorus and potassium. Nitrogen fertilizer was added at the
rate of 70 kg N / fed., as anhydrous ammonia (82 % N ). The anhydrous
ammonia was injected directly into the moderately moisted soil at 15 cm.,
depth with 30 cm spacing between points of injection before planting.
Phosphorus was applied as calcium super phosphate (15 % P,Os ) before
planting at the rate of 30 kg P,Os/fed., whereas potassium was added as
potassium sulphate (48 % KO ) one month before planting at the rate of 48

Micronutrients used were as follow: -

1- Fe — EDTA 12 % Fe at the rate of 0.6 gm. / L.
2- Mn — EDTA 12 % Mn at the rate of 0.6 gm. / L.
3- Copper sulphate at the rate of 1g/ L.

The chemical analysis of Soil and Plant were carried out according to the
standard methods described by Jackson (1973), Richardss (1954), British
Pharmacopeia (1963) and Rawe (1973). Statistical analysis was applied
according to snedecor and Cochran (1982).

The plants in the two seasons were harvested at June 25™ At each
seasons samples of geranium shoots were taken and the following growth
characters were recorded:

1- Fresh weights of yield (ton / fed.).
2- Essential oil yield (L./fed.) Yan et al. (1994)
3- Micronutrients (Fe, Mn and Cu) concentration (ppm).

RESULTS AND DISCUSSION

Effect of planting dates, spacings and micronutrients on fresh weights

of yield as (ton / feddan ) during the two seasons ( 1999 - 2000 ) and
(2000 - 2001) in geranium :

Table (2) shows the data for fresh weights of yield. The data
indicated that fresh weights of yield / feddan was affected by sowing dates
and distances in the two seasons. The observed differences were of
significant value. Planting on 15— Nov. and 1 - Nov. gave the highest fresh
weights / feddan, respectively. The narrow spacing of 20 cm. apart among
plants gave the highest yield fresh weights in all the planting dates in the two
seasons. It can be concluded that the 1 - November and 15 - November
planting dates were most suitable time for planting. The results agreed with
those obtained by Abd El - Aziz (1996) on some medicinal plants who
reported that decreasing the spacing among plants to 20 cm. increased yield
fresh herb per plot.
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Table (2): Effect of planting dates, spacings and micronutrients
fertilization on fresh weights of yield (ton / fed.) during (1999 -
2000) and (2000 - 2001) seasons in Geranium.

20 cm 40 cm
Planting dates Un- Un-
tronteld Cu Mn Fe | Mean reated Cu | Mn | Fe | Mean

129096’0‘ 1173 | 12.48 | 12.89 | 13.38 | 1262 | 9.83 [10.3410.6910.80] 10.42
01 - Nov. 2205&' 1018 | 107311132 [ 12.17 | 11.10| 953 [10.02[10.34{10.59] 10.12

129(?50' 1186 |12.57 1337|1354 | 12.84 | 9.89 [10.46[10.95[11.02) 1058
15 - Nov. 220(?:1' 1042 | 11.25|12.01 11234 | 11.51| 9.68 [10.10/10.48/10.71 10.24

’gggo' 1117 | 12.28 | 1268 | 13.11 | 12.31 | 9.54 [10.13/10.6410.77| 1027
P Fe 2,2%’1' 1012 |1068|11.08|11.92] 1095 | 9.30 |9.82 10.2719.5c>| 10.00
L.S.D. at 0.05
Planting dates  Spacings Micronutrients Dat. X spa. Dat.XMic. Spa. X mic. DatXspa. X mic.
1999 -
BT - 8 0.093 0127 0162  0.132 N.S
23881" 0039 S 0.660 041 0114  0.093 0.162

The fresh weights / feddan was significantly affected by foliar
application of micronutrient treatments during both seasons, regardless of
planting dates and spacingsThe fresh weights of yield was greater in the i
than in the 2™ season. The addition of Fe treatment gave the highest values
of yield fresh weights per feddan over the control. The lowest increase was
produced with CuSO, foliar application over the control plants. The present
results are in harmony with those obtained by El — Halwagy (1981) on
Pelargonium graveolens.

On the other hand, fresh weights of yield / feddan was affected by the
interaction between (planting dates x micronutrient treatments) in both
seasons.

The highest values of yield fresh weights / feddan were obtained for
plants planted on 15 — November and treated with Fe in the 1% . and - g
seasons, while the lowest one was recorded for 1 — December planting date
for untreated plants in the 2™ . season.

Data in Table (3) also shows that the average fresh weights of yield /
fed. was influenced by the interaction between (plant spacings x micronutrient
treatments) in the two seasons. The highest yield fresh weights were
recorded for 20 cm. apart among plants and foliar addition of iron in the 1 st.
and 2™ seasons, respectively. The least values were recorded for plants
spaced at 40 cm. apart among the untreated plants in the first and second
seasons.
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The interaction between (planting dates x spacings x application of
micronutrients) had no significant effect on fresh weights of yield in the first
season, while it had a significant effect in the second season,

It was evident that 15 — November and early planting proved to be
the best planting dates for geranium. Also, spacing at 20 cm. apart and foliar
application of iron gave the highest fresh weights / feddan.

Essential oil yield (L. / fed.):

Data illustrated in Tables (4 and 5 ) shows that oil yield L. / feddan
was affected by planting dates, spacings and micronutrients fertilization
during 1999 — 2000 and 2000 — 2001 seasons.

The different planting dates had a significant effect on essential oil
yield / feddan during the two seasons. The highest oil yield was obtained from
the second planting date compared to the first and third planting dates in the
two seasons. Contrarily, Sushil and Muni (1996) found that the optimum
planting time for geranium was in late October or November as it gave the
highest essential oil yield kg / ha.

Means of essential oil yield / fed., were significantly affected by plant
spacing in the first season, however, the differences were not significant in
the second season. Oil yield /fed., was increased by decreasing distances
between plants. The highest oil yield was obtained from planting at 20 cm.
among plants compared with 40 cm. apart in the first season.

The interaction effect between ( planting dates x spacings) was not
significant in both seasons. ’

The data indicated that oil yield ( L./ fed.) was significantly affected
by foliar application with micronutrients in the two seasons. The maximum oil
yield / fed., was obtained with iron treatment compared to the other
treatments in the 1% . and 2™ . seasons. Generally, it could be concluded that
application of the three micronutrient treatments as foliar spray led to an
increase in oil yield / fed., b}l 14.03 % , 21.70 % and 28.95 % over the
untreated treatment in the 1¥ . season. The corresponding data in the ™
season were 13.60 % , 23.19 and 31.31 %, respectively.

The interaction effect between (planting dates X micronutrient
treatments), (plant spacings x micronutrient treatments) and (planting dates
x spacings x micronutrient treatments) on the same measurements were not
significant during both seasons.

From the above results, it can be indicated that the maximum values
of essential oil yield per feddan was recorded (17.80L./ fed.) from mid -
November planting date plants, spaced at 20 cm., spacing among plants and
foliarly sprayed with Fe in the first season. Qil yield / fed., was higher in the
first season than in the second season. This variation in oil yield / fed., may
be due to the difference in the fresh weight of leaves, and also to the best
climatic conditions prevailing during the first growing season. In this respect,
Korezawa (1961) and Rao etal. (1995) on Pelargonium species, found that
essential oil content was affected by weather parameters either positively or
negatively.

2119




Darwish, S.D. and Fawzia |. Moursy

Table (4):Effect of planting dates, spacings and micronutrients
fertilization on oil yield(L. / fed). during (1999-2000) and (2000 -
2001) seasons in Geranium .

20 cm 40 cm

- Un- Un-
Planting dates treatad Cul| Mn | Fe ‘Mea"treated Cu| Mn Fe | Mean

7999 - 2000| 11.63 |13.73] 13.57 [15.03(13.49) 10.56 11.50{ 11.95 | 12.78 | 11.69
01-Nov. [2000-2001 9.25 (10.44| 11.86 [12.4 11.01| 9.58 {10.51| 11.59 | 11.90 | 10.89
1999 - 2000| 13.22 [15.47| 16.76 {17.80[15.81| 11.84 13.55| 14.47 | 15.26 | 13.78
15-Nov. [2000-2001| 10.07 [12.21| 12.95 (14.0 12.33| 10.98 {11.82] 13.05 | 13.42 | 12.32
1999 - 2000| 10.35 [11.93| 13.32 |13.89/12.37| 9.77 10.64/ 11.90 | 12.11 | 11.10
01-Dec. |2000-2001 8.57 [10.37] 10.21 |11.53{10.17 8.85 |9.79]10.92 | 11.80 | 10.34

L.S.D. at 0.05

o Spacings Micronutrients Dat. X spa. Dat.XMic Spa. X mic. nl::;t.)(spa.x

dates
1999 -2000 1.183 0.817 0.895 N.S. N.S. N.S. N.S
2000-2001 0.445 N.S. 0.820 N.S. N.S. N.S. N.S

Effect of planting date, spacings and foliar on mictronutrients
concentration in leaves (ppm) during (1999 —2000) and (2000 - 2001)
seasons.

The results of micronutrients concentration (ppm) in leaves of
geranium plants as affected by planting dates, spacings and foliar
applications of some mictronutrients are given in Tables (6,7 and 8). The
persent results indicated that:

Iron:

Fe — concentration in leaves was increased on 15 - November sampling
date in the two seasons.

Planting at 40 cm., gave the highest values of Fe — concentration.

All micronutrient treatments increased Fe - concentration in leaves
compared to the untreated plants. The greatest value was observed with Fe
treatment. Other foliar treatments also increased Fe — concentration but less
than Fe treatment.

Manganese:

The planting date of 15 — November produced the highest Mn -
concentration in leaves,

The increase in plant spacing ( 40 cm.) enhanced Mn — concentration
of geranium plants.

Foliar application of micronutrients increased Mn — concentration in
leaves than the untreated plants. The maximum increase was observed with
Mn treatment, the respective order of increase was Mn > Fe > Cu.
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Copper:

The planting date of 15 —Nov., and 1 - Dec., produced the highest
copper concentration in leaves in the first and second seasons, respectively.

The highest values of Cu — concentration were found in plants spaced
at 40 cm., whereas the least values were produced from plants spaced at 20
cm. Cu - concentration was increased with Cu application. Other
micronutrient treatments also increased Cu - concentration more than the
untreated treatment.
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