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INTRODUCTTION

An increaging interest in the cultivation of arom-
atic plants has been shown in the U.A.R. in order to cover
the increasing demands of the local industries as well as
for export purpose. The total area cultivated by such
crops reachesg about 15,000 feddans annually, The income
from such area amount to about 4 million Egyptian pounds,
of which 2 million are in foreign currdncy, which is con-~
gidered very encouraging ag compared with cther field

CTOpS.

Recently, many investigations are mainly concerned
with the quantity ard ocuality of many crops as affected
by fertilization. In fthe medicinal and aromatic plants
it is very csgeniial to dec=l with the active principle
ag well as the major crop. Taem¢ is gtill an unsolved
problem, whether the plents liave a certain mechanism for
building the active principles in zromatic 2nd medicinsl
plants or if these active principles are present in +the
plant %issue as natural by-products of the normsl metsb-
olism. This makes it difficult for the investigators to

indicate the role of esch macro nutrient element on the

Central Library - Ain Shams University



building process of the sctive principle,.

>
A

Among the most important aromatic crops in U.A.R.
are mint and geranium. The present investigation was
planned mainly to study the effect of nitrogen and phos-
phorus levels on the yield #nd the 0il content of mint
and geranium und=er natural field conditions in order to
- reveal the best fertilization treatment for each,Besides,
the physicochemical properties of the esgentisl oil were
further determined in order to evaluate its qusality. In
order to throw some light on the synthesis of oil and
other metabolites of the tissue, this investigation incl-
uded the determination of the pe;centages of nitrogen ,

phosphorus and major carbohydrate fractiong in relation

.to 0il determination.
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REVIEW OF LITERATURE

There are several species and varieties of mint

plant. Mentha piperita, M. arvensis, M. gpicata ( M.

viridig ), and M. citrata are the most important sources
of mint oil. M. piperita and M. spicata are the two
species mainly growing in the U.A,R.,, M. piperita is the

most important one for the mBdicinal industry.

It is characterized by hsving square branching
stems, which are of dark grecen to deep purple colour,and
bear opposite, lanceolate, slightly serrate lcaves of
deep green colour, 1 - 2 in. long. The plani spreads by
a system of branching underground root stocks, and grows
erect or ascending stvems to a hcight of 1% ~ 3 £+, Small
purplish blossoms, which flowcr from late July to early
September are born ian terminal gpikes on the main stems
and branches, (Guenther, 1961),

The commercial types of geranium oil are derived

from several species, varieties, and straine of pelar-

gonium, Pelargonium graveolens, P, roseum, P. raduls,

P. capitatum, P. odoratisimum, ©P. fragrang, and P.

terebinthinaceum, have been stated as sources of geranium

oll.
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According to Beckley ( 1937 ), it is quesgtionable
whether some cof these terms are not fancy horticultural

names, with no real botanical meaning.

The parent plant of all pelargonium varieties used
to day for the commercial productiion of geranium oil seems

to be P. graveolens Ait ( Guenther, 1961 ).

P. graveolens is a bushy plant growing to 2 ~ 3
feet in height, becoming woody, grayish green snd hairy
pubescent. The leaves have petioles and are broadly cor-
date to nearly circular in shape. It has 5 - 7 lobes
close together extending nearly to the base, on a digitate
order, The margins of the leaves are variously dentate.
The flowers are small and among the leaves. They are
found in dense little umbicg on short peduncles, nearly
or quite sessile. The corolla about % in., long, rose or
pink and veined purple. The pefals are entire snd the

two upper oncg are longer than the rezt, ( Bailev, 1961}.

Environmental Factors Affecting Production of Iint 0il

The climstic conditions has a great influence on
the growth and yi-1ld of mint plantes, The oil content in
the leaves was a direct function of the mean temperature

during the growth period e.g. mint harvegted in July
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contained 2 percent of oil, thet harvested in CGctober
cortained 0.6 percent of oil, ( Mikalov, 1930 ). ifnother
study indicated that the esgential o0il content of the
mint planis incressed steadily from 0.05% on June 18th
to 0.28% on August 28th ( Nakamura, 1949 ). The length
of time required for pepper mint plants to initiate
flowers is greatly influenced by any small change in
temperature. The optimum tempersture for flower init-
jation occurring between 70 - 80°F,., Raising either the
night or day temperature increasgsed the number of oil

glands per unit area of leaf surface, ( Biges, 1955 ).

Mint mist be planted in sufficiently humid, per-
meable, snd easily cultivated fertile soil, »ich in
humusg, light, in which thc underground parts of the mint
can eaglily penetrate withouv iresistance. On the contrary
in infertilc soil, arid, anid, or more often alkaline ,
the mint cultures arve poor, ( Tucakov, 1958 ). Peat and
mick solils from recent aliuvial land of fine sasndy-~loam
to silt texture were suitable for mint, ( Powers, 1947).
Mint plant grows on a wide range of soilg. It requires
a well drained soil of pH 6 - 7.5, and free from weeds,

{ Levac, 1949 ).

The o0il content changes at the different stoges
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of growth, e.g. the oil percentage incressed gradually
until flowering, alter which it either decreased or rem-
ained constent, { Bauer, 1939 ). The oil yield incr-
eaged as the herb approsched maturity, i.e. full bloom-
ing stsge and then deereased, ( Pahmy, 1955 ). Falling
gnd withering of leaves cause the decrease of oil during
the flowering stage, ( T™icakov, 1958 ). The harvesting
should be practised when the mint is in full bloom in
order to obtain maximum oil yield, and menthol content,
( Guenther, 1961 ). He also stated thet the oil coantent
decreaged rapidly after full bloom, as the foliage began

to fall,

The Effect of Peritilization on the Production of Minit 0il:

Mcentha piperdita ic highly sensitive to all mineral

deficiencies which caunsed a danrenge of o0il glondg and
volatile oil, ( Alounso, 1955 )., Many investigators
studied the fertilization of miat in Jdifferent countries.
Khotin ( 1950 ), found that, fertilization with sodium
nitrate, ond ammonium sulphete nearly doubled the yield
in comparison with the unfertilized plants. The effect
wasg particularly pronounced when fertilization was done

in early stoges of growth.
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Kalinkeviec { 1950 ), concluded that reducing the
concentration of K, increaged the esgential oil percent-
age in the leaves of mint and camphor basil plants,grown

in water culture.

Baird ( 1957 ), reported that nitrogen fertilized
pepper mint plants produced s marked inecrcasge in herbd
and oil of Mentha. Slight increase in yield cccurred in
phosphorus fertilized plants. Both K and P fertilization
produced negligible effects on the yield. Schratz(1957),
found that the oil percentage and number of glands per
mm? increased to a maximum of 2.85 and 6.75 respectively,
when the following amounts of fertilization were added

per plant 1,2 g N, 1.32 g. P205 and 0.8 g. K2O

Ellis ( 1960 ), reported that TFertilization of
mint had no effect on the comnosition of the oil although
it incresgsed the yicld o planis., He also concluded that
within limitsg, thers was no rolation batween total growth
and yield of o0il. No one clement wag extiremely specific
for increasging the production of o0il, The production of
cil was far more elusive than the grain or totsl dry

matter,

Dutta ( 1961 ), studying the chemical fertiliz-

ation of Mentha arvensis %., came to the conclusion that
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the yield of green matter incrensed with the incrense of
nitrogen level, bu+v the yield of 0il was maximum at 50

1b N/acre. Byron ( 1964 ), found that the nitrogen fert-
ilizer had a significant cffect on the yield of the fresh
herb of the 1st cut while P ond K had no significant

effect on the yield of the fresh herb of Mentha piperita.

The essential oil of the 1lst cut was incressed by N, P
and XK and N + P fertilization. The composition of the

0il was not affected by the fertilizers used.

Etman ( 1965 )}, reported that N fertilization gave
a higher rate of mint growth, oil content and o0il yield
compared to the unfertilized mint, K + N and P + N had
better effects on the vegetative growth, oil content and
oil yield, but oil contcnt of N + K plants wag congist-
ently lower then N + P ireated plants, He also added
that the W P X ireatment was guperior to all fertiliz-
ation treatmenits. It reguiied in the highest rote of

growth, oil content, and cili gield pex plant.

Environmental Factorg Affecting Production of Geranium

0il :
Geranium is cultivated under different climatic

conditions. In Prance, it dies at temperstures below
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+5°20, tut In USBE, it stands ot n tempersture ss low »8
=590, { Dimitrova, 1955 )., The air tempersture is the
major environmental facitor controlling the percentage of
oil, specially in the young leaves. The oil percentage
being higher in October and November thon in May and June
owing to secondary factors of humidity, reinfall and sun-
shine, There was a parabolic reletionship betwcen a rise
in ajir temperature and oil percentage, with a maximum
yield occurring at temperaturesof 28 to 29°C, With
increasing sunshine, the oil percentage in young leaves
increased by as much as 50 to 60%, but very little inecr-
cage was found in older leaves, ( Yoshida, 1959 ), The
high air moisture content, also affected the growing of
abundant foliage and unfavourably affccted the percent-
age of oil specially undcr low temperature, ( Ognyanov,
1958 ). The hot wind, and heavy reins also caused much
damage to geranium fields, ™t if they were short, the
plants might recover, ( Gucnther, 1961 ), Geranium is
quite resistant to drought, but msy wither under cond-
itions of excessgive drought. After a long spell of dry
weather, the yield of oil diminishes greatly, Low sgoil
moisture conditions caused delaying in flowering and met-

urity, ( Reger, 1941 ). The growth rates of stem length,
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