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I N T R 0 D U C T I 0 N 

An increasing 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 reaches about 15,000 feddans annually. The income 

from such area amount to about 4 million Egyptian pounds, 

of which 2 million are in foreign currRncy, which is con­

sidered very encouraging as compared with ether field 

crops. 

Recently, many investigations are mainly concerned 

with the quantity ar:>.d quality of many crops as affected 

by fertilization. In the medicinal and aromatic plants 

it is very essential to do~l with the active principle 

as well as the majcr- crop. 'l'hA~e is still an unsolved 

problem, whether the plants have a certain mechanism for 

building the active principles in aromatic and medicinal 

plants or if these active principles are present in the 

plant tissue as natural by-products of the normal metab­

olism. This makes it difficult for the investigators to 

indicate the role of each macro nutrient element on the 



building process of the E'ctive principle. 
/ 

~Jir 

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 and the oil content of mint 

and geranium under natural field conditions in order to 

reveal the best fertilization treatment for each.Besides. 

the physicochemical properties of the essential oil were 

further determined in order to evaluate its quality. In 

order to throw some light on the synthesis of oil and 

other metabolites of the tissue,. this inv<lstigation incl-
l 

uded the determination of the percentages of nitrogen , 

phosphorus and major carbohydrate fracti0ns in relation 

to oil determination. 



REVIEW OF LITERATURE 

There are several species and varieties of mint 

plant. Mentha piperita, M. arvensis, M. spicata ( N• 

viridis ), and M. citrata are the most important sourc~s 

of mint oil. M. piperita and M. spicata are the two 

species mainly growing in the U.A.R., N• piperita is the 

most important one for the medicinal industry. 

It is characterized by having square branching 

stems, which are of dark green to deep purple colour,and 

bear opposite, lanceolate, slightly serrate leaves of 

deep green colour, 1 - 2 in. long. The plant spreads by 

a system of branching und;:;l"ground root stocks, end grows 

erect or ae~cending s·i;ems to a height of 1% - 3 ft. Small 

purplish blossoms, which f1owl:r from late July to early 

SeptembE:r are born i"1 terrnirwl ;:,pikes on the main stems 

and branches,(Guenther, 1961), 

The commercial types of geranium oil are derived 

from several species, varieties, and strains of pelar­

gonium, Pelargonium graveolens, P. roseum, P. ~adula, 

P. capitatum, P. odoratisimum, P. fragrens, and f. 
terebinthinaceum, have been stated as sources of geranium 

oil. 
' I 



According to Beckley ( 1937 ) , it is questionable 

whether some of 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 production of geranium oil seems 

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

P. graveolens is a bushy plant growing to 2 - ) 

feet in height, becoming woody, grayish green and 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 U.I'JlbJ.ss on short r;eduncles, nearly 

or quite sessile. The c,,:r:olla about % in. long, rose or 

pink and VGined purple. 'f'hn petals aro ent::\.J:e and the 

two upper oneos are longtoJ• than the rec;i;, ( Bailey, 1961). 

Environmental Factors Affecb.:]J>; _ _Production of Mint Oil : 

The climatic conditions has a great influence on 

the growth and yi -ld of mint plants. The oil contEmt in 

the leaves was a direct function of the mean temperature 

during the growth period e.g. mint harvested in July 



contained 2 percent of oil, th~t harvested in October 

cor.tained 0.6 percent of oil, ( Mikalov, 1930 ). !.nether 

study indicated that the essential oil content of the 

mint plants increased steadily from 0.05% on June 18th 

to 0.28% on August 281h ( 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 temperature for flower init­

iation occurring between 70 - 80°F, Raising either the 

night or day temperature increased the number of oil 

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

1lint must be planted in sufficiently humid, per­

meable, and easily cultivated fertile soil, l'ich in 

humus, light, in which tho undergrou:nd parts of the mint 

can easily penetrate wit;hou-~ :._•esistance. On the contrary 

in infertile soil, arid, i1roid, or m0re often 8lkaline , 

the mint cul turos are pnor, ( Tucako-.r, 19')8 ) , Pe8t and 

muck soils from recent alluvi'L'- land of fine s8ndy-loam 

to silt texture were suitable for mint, ( Powers, 1947). 

~lint plant grows on a wide range of soils. It requires 

a well drained soil of pH 6- 7.5, and free from weeds, 

( Levac, 1949 ) • 

The oil content changes at the different stages 



of growth, e.g. the oil percentage increased gradually 

until flowering, a:::'ter which it either decreased or rem­

ained constant, ( Bauer, 1939 ). The oil yield incr­

eased as the herb approached maturity, i.e. full bloom­

ing stage and then decreased, ( Fahmy, 1955 ). Falling 

and withering of leaves cause the decrease of oil during 

the flowering stage, ( Tucakov, 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 ). Hs also stated that the oil content 

decreased rapidly after full bloom, as the foliage began 

to fall. 

The Effect of Fertilizat:i.on on the Pr().9.Uct:Lon of Mint Oil: 

Mcntpa p_:j,_P..§_ri t~ ir:: highly sensitive to all mineral 

deficiencies which caused a (l'i'):t•ePse of oil glnnds and 

volatile oil, ( Alonso, ]'65 ) • Many invest:igntors 

studied the f"rtiliM•t:;_on of mint in J.:Lff..::rent countries. 

Khotin ( 1950 ), found that, f~crtil:J.zation with sodium 

nitrate, "nd Bmmonium sulph2te nenrly doubled the yield 

in compBrison with the unfertilized plants. The effect 

was particularly pronounced when fertilization Wr<S done 

in early st"g"s of growth. 



Kalinkevic ( 1950 ) , concluded thAt reducing the 

concentration of K, increased the essential 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 a marked increase in herb 

and oil of Mentha. Slight incr~oose in yield occurred in 

phosphorus fertilized plants. Both K and P fertilization 

produced negligible effects on the yield. Schratz(l957), 

found that the oil percentage and number of glands per 

mm2 increased to a maximum of 2.85 and 6.75 respectively, 

when the following amotmts of fertilization were added 

per plant 1.2 g N, 1.32 g. P2o
5 

and 0.8 g. K2o " 

Ellis ( 1960 ), ropn~ted that fertilization of 

mint had no effect em ·~llr: comilosi tion of the oil Bl though 

it increesed the yield c•f plan\;s. He also concluded thBt 

within limits, there' wau nu l";Jq-tion 'Jc>tWEJen -totBl growth 

and yield of oil. No on" cclemc:n-t was extremely specific 

for increasing the production of oil. The production of 

oil was far more elusive than the grain or total dry 

matter. 

Dutta ( 1961 ), studying the chemical fertiliz­

ation of Mentha arvensis ),, came to the conclusion that 






