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potassium  sulphate  fed"y in combination  with
Azotobacter proved to be suitable for improving plant
growth |, seed |, and oil yield and composition in such
poor fertility soil. Carbohydrates and sugar content were
similarly improved by the same treatments.  Nine
components could be isolated by GLC investigation out
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Caraway is a biennial plant that widely cultivated throughout the world and
is native to Europe. Asia and North Africa. The ripe fruits or seeds are
medicinally beneficial. Caraway belongs 1o a class of herbs called
carminatives, which are plants helpful in casing gastroin testinal discomfort,
including gas. The volatile oils derived from thig
alleviate bowelspasm. There
single entity.

group of plants may help
are no human clinical trials on caraway as a
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However. it has been successfully used in comhinul10!1.\\f11|1 enteric-
coated peppermint oil in the treatment of irritable bowel syndrome (May e
al.. 1996; Freise and Kohlev,1999). o

Land reclamation in Egypt has been pro‘grcssmg.m the hlf?‘l dc.‘n(les.
Water scarcity retards using the most promising rcc!un'm\hlc areas in the
desert which forces the search for substitutes. Poor quality water may be a
solution in some cases. Extra efforts are required to select new crops that can
succeed under water stress condition or tolerate harmful hazards of poor
quality water. Introduction of medicinal herbs in such areas may serve
double purposes. The first is their expected tolerance (o lw_zller stress and
hard condition in the new land and the second is their promising market and
increasing demand. One of such crops is caraway which has many usages.

FeFliIizer sources and rates always form a controversial issue as they
change in accordance with type of soil and its fertility status, crops and their
expected level of production, water quality and environmental conditions in
general. This work aimed therefore, at testing the adaptability of caraway
irrigated with saline water, evaluating the suggested rates of N, K and

biofertilizer (Azotobacter) and estimating their effect on yield and plant
chemical composition.

MATERIALS AND METHODS

A field experiment was carried out in {two successive seasons of
1999/2000 and 2000/2001 at Maryout Experimental farm belongs to the
Desert Research Center in the western desert of Egypt. Caraway (Carum
carvi) was used as a task crop in this experiment. In each season seeds were
sown in hills 25cm apart on 60cm wide ridges early in October. Plants were
thinned to two plants per each hill three weeks afier germination. The
experimental soil was loamy in texture and high in calcium carbonate
content table (1). Drainage water of a salinity fMuctuating between 4000 to
5000ppm was used for irrigation due to the scarcity of better quality water in
the site. The analysis of the used water for irrigation was given in table (2) .
Nitrogen was applied at 92 and 184 kg urea per fedden and polassium
sulphate at75 and 150 kg per feddan. Azotobacter was applied in
combination with each of N and K treatment. Mineral fertilizer was directly
applied to the soil in four monthly equal doses starting one month after
sowing. All treatments were arranged in a completely randomized block
design according to Snedecor and Cochran (1984) . Each treatment was

replicated 3 times and each experiment had 42 plots of a net size of 20m’
each. All recommended practices for this cro

. ‘ p in similar nearby areas were
adhered to. Harvesting was carried out early

in May in each season.
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TABLE (1). Seil pro perties of the experimental site.
- Particle size
d‘;jm distribution Available nutrients (ppm)
in soit| P11 Texture| CEC |CaCO,{0.M.
pﬁ;slt- class (me/t0og| % %

Sand | Silt | Clay § -

% | % o/.,) N|P|K|Fe|[Mn|Zn|Cu
L“ 79145 | 22| 33 {toamy | 131 | 2% |oan|3s|a|29f25|16]|13|05

0.M. = Organic matter

Crop parameters namely plant height, number of branches and plant
dry weight were estimated at harvesting time. Yield of seeds and oil contents
were also estimated. Total carbohydrate and sugars were determined
according 1o Herbert ef al.(1971) while oil fractionation was estimated
according to British Pharmacopoeia (1963). All plant chemical analysis were
carried out on the aerial part of the full matured plants afier removing the
seeds. Wet ash digestion by a three acid mixture of sulphoric, perochloric
and nitric acids was used according to Chapman and Pratt (1961). Fe, Zn.
Mn and Na in the digest were determined by atomic absorption
spectrophotometer while K by flame photometer. Extractable bases were
extracted with N neutral NHy; OAc in accordance with Juo (1975) for the
available nutrients. Available P was extracted by sodium bicarbonate

according to Olsen er al.(1954). Nitrogen was extracted by 2M potassium
chloride extraction according Mulvancy (1996).

TABLE (2). Mean analysis of the irrigation water.

EC | pi | TDS | Ca | Mg | Na K | co, | Heo,

50 ] S
dS/m ) R

5.0 23 | 3584 20 190 | 2200 39 %

117 2249
SAR= Sodium adsorption ratio

22 1929 i37

Separation Conditions of Essential Qi)

Instrument: Gas Liquid chromatography/Pye Unicam Pro-GC.
Column:Ov-17 (Methyl phenyl silicone) Dimensios 1.5 4mm
Temperature programming:

Initial temp 70°C

Rate 8°C /min
Final temp 200°C
Final time 25 min
Injector 250°C
Detector 300°C
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Gases Flow Rate: .
N, 30 ml/min
H; 33 ml/min
Air 33 ml/min

Chart speed: 0.4 cm/min
RESULTS AND DISCUSSION

Experimental sile located at Maryout was loamy in texture (Table ).
Calcium carbonate content of the soil reached 35% by we.lght‘ The soil
contained low level of nitrogen, phosphorus and iron. Soil contents of
manganese, zinc and cupper were considered moderate or adequate for
normal growth of field crops.

The only available water for irrigation during the course of these
experiments was drainage water, This water contained high concentration of
salts fluctuating from 4000 to 5000ppm depending on time of discharge and
the flow of water into the drain. Growth parameters, vield of seeds, oil
content and plant composition of caraway were affected by all treatments.
Plant Growth

Plant phonological measurements such as plant height. number of
branches per plant and dry weight of the aerial parts of the plant were
recorded in this study to compare the effects of different treatments.

The Tirst rate of nitrogen (92kg urea) increased plant height from
62em 1o 91em in the first season and from 66¢m to 97cm in the second
season. The second rate of nitrogen (184kg urea) further increased the plant
height to 107em and 109¢em in the first and second seasons, respectively.
Number of branches per plant was also increased with the application of N.
This may be expecled since branches are carried on elongated plant stem in
response 1o nitrogen application. The increases in number of branches were
two fo]ds_lhe number of the control by the first rate of N and were further
grealer with the second one in both seasons. Dry weight of plants followed
almost the same trends which explain the relation between plant height,
number of bfnnchgs :lmd_dry weight, The improvement in plant growth
caused by N is an indication of the role of nitrogen in plant metabolism in
general. In l‘lddllIOI]‘ to the formation of proteins. nitrogen is an integral part
of Chlf”"“'“f_“* Which is (he primary absorber of light energy needed for
lelo"fy,m:“':b.m' Thlcu:urorc., an adequate supply of N is associated with high
Ph”m?) nihetic activity, VIgorous vegetative growth, and a dark green color
(Havlin etal, 1999), Improvemens of pl L
ﬂpplicnliﬂn_ were similarly re
(2002), ()hvcllru el al. (2003)

Potassium

ant growth ol caraway by nitrogen
ported by Aflatuni ef al. (1993), Pralu e al.
and Osman angd El-Mogy (2005) .

application increace )
application increased plant heighy, number of branches and

fciL'\hl [)I' ¢ : T o
dry welt plants, Such Increases were more pronounced with the
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application of the secong dose
seemed to be low (29ppm)
(1). However, the response

Of K (150kg / fed™"), Available K in the soil
and less than plant requirement as shown in mplc
to K was less than that of nitrogen in improving
plant growth though the treatment was almost similar. Azotobacter effect
followed the same trend with each of N and K. The response of plant growth
to treatment by N, K and Azotobacter seemed 1o be expected in such soil that
lacks adequate supply of essential elements particularly N, P, K and Fe. The
poor fertility status of the soil as indicated in table (1) may be responsible for
the positive response observed by any nutrient of fertilizer used alone. There
Was aresponse for each of N, K and Azotobacter. 5
TABLE (3). Growth parameters as affected by N,K and Azofobacter in
the two seasons,
1999 /2000

2000 /2001
Treatments

Control I First rate lSecund rafe Control l First rate [Sccond rate

Plant height (cm)

N 62 91 107 066 97 109
K 62 75 79 66 78 82
Azotobacler 62 78 78 66 80 80
No. of branches / plant
N 7 15 21 10 16 22
K 7 1 12 10 I3 13
Azotobacter 7 11 1 10 11 I
Dry weight (g/ plant)
N 10 1% 25 I 20 29
K 10 14 17 1 16 18
Azotobacter 10 14 14 11 14 14
LSD(5%) Plant height No. of branches/plant Dry weight (g/plant)
2000 6 60 14 36
2001 6 85 173 450

First rate : Ny 92 kg / fed™ urca,

Second rate ; N, 184 kg / fed” urea,
K 75kg / fed” potassium sulphate.

K 150kg / fed™ potassium sulphat

However. further investigation on the interaction effect of all
treatments may be necessary. The interaction eff;

' ' era ects of Azotobacter with
each of nitrogen and potassium were significant as

i shown in table (4). Plant
growth in general was improved when Azotobacter

Was applijed in
combination with each element (N and K) as reflecte i

; d on al] growth
parameters namely plant height, number of branches and dry weight g
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BLE (4). Interaction cffect of Azotobacter and each of N and K ¢y
il : rowth parameters.

__.—,—‘ ant height fem No . of branches / plant Dry weight (gm/ plant )
Plant heig .
|mr Azofobacter Azotobacter
Treatmen AULLE
i 1999/2000{2000/2001| Mean 1999/2000(2000/2001] Mean 1999/2000] 2000/2001 | Nean
Control | 616 6355 635 13 96 85 10.0 11.3 106
N 970 | 1023 | 996 | 176 196 | 186 | 226 26.6 26
' » = [ —
N 133 | uss |nas| 216 | 227 [221] 279 29.7 288
H ¢ %
[Tk [ w0 | oo |83 156 | 173 | 165 178 189 | 183
1
[ [ w6 | o3 |ors| w3 | 211 |W2] 192 214 | 203
i § \
\l.sn (5%)| 66 88 14 1.7 “,; 3.6 48
Ny 92 kg / fed ™ urea, Na 1?}4 kg /‘lc(!l urea, .
K, 75kg / fed'potassium sulphate, K, :150kg / fed™ potassium sulphat

Also, the combination of Azofobacter and both nitrogen and potassium
improved plant growth as shown in table (5). The improvement in plant
growth with the combination of all treatments (4zotobacter + N + K) may be
due to the role of each of them individually as well as the combined supply
of all of them in such a poor soil that lacks enough supply of essential
nutrients. Since higher rates of each of nitrogen and potassium gave the
highest response, it is therefore improper to consider these rates as the
recommended rates for this crop in this soil unless further higher rates are
included. However, comparison between the data obtained here with the data
in the literature showed that the performance of the plants in term of plant
growth could be considered excellent under the higher rates used in these
experiments. Therefore it may be possible to consider the higher rates of N

and K (184 kg / fed "N and 150 kg / fed'K per feddan) used in this
experiment together with Azotobacter

growth of caraway in such soil.

TABLE (5). Interaction effect of N, K and Azotobacter on growth

suitable rates for improving plant

paramecters of Caraway.
Plant height /em No. of branches / plant Dry weight (gm/ plant )
'Treatment Azotobacter Azotohacter Azotobacter
1999/20002000/2001 | Mean |199972000 2000/2001{ Mean {1999/2000/2000/2001| Mean
Control | 617 65.5 63.6 73 9.7 83 100 113 10.7
,\'.k" 116.0 1190 | 1178 | 246 263 | 255 288 309 299
Nll\'! 1183 1207 | 1195 | 257 272 | 264 | 313 322 318
-__\‘Ix.__ 144 | 1287 12651 263 | 215 [269] 335 | 356 | 345
[fi 1347 1391 1369 284 | 296 | 289 | 364 378 371
SDE| 64 e
]:l: e T o 89 L\LL 18 39 49

c1- « . ed! >
K, 75ke/ fed potassium sulphate, o 184 ke / fedures,

Kz :150kg / fed™ potassium sulphat
Egyptian ). Desert Res,, 56,No.2 (2006)
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Seed Yield and Oil

Seed yield was significantly increased by the application of nitrogen,
potassium and Azotobacter in the two seasons. The highest seed yield was
obtained in response to nitrogen application followed by that of potassium
and then azotobacter in descending order. The response of seed yield was
more pronounced with the application of higher rates of all treatments, This
was expected since seed yield reflect the plant growth condition. The higher
the plant growth the greater is the seed yield provided that other factors
remain the same.

Seed oil contents ranged from 1.5 % to 2.5%. This range was very
narrow and the differences appeared in table (6) may not reflect significant
changes. This agreed with Guenther (1972). However, it was noticed that
higher oil content accompanied application of nitrogen. Venskutonis e al.

'999) showed that higher nitrogen rates increased seeds yield from 984 to

2675 kg /ha and oil percentage from 1.9 to 4.3 in the seeds.

TABLE (6). Seed and oil yield as affected by N, K and Azotobacter in
the two seasons.

1999 /2000 2000/ 2001
Tretments Control |first rate seond Mean Control [first rate Second Mean
rate rate
Yield of seeds ( kg / fed. )
N 165 .30 268.50 | 308.50 | 24743 188.30 295.60 | 338.80 | 27433
K 165.30 211.20 | 228.35 | 201.62 188.30 22835 | 250.50 | 222.83

Azotobacter 16530 | 206.50 | 206.50 | 192.77 | 18830 | 214.80 | 214.80 | 205.97
Seed oil content (% )

N 1.40 2.00 2.10 1.83 1.50 2.50 2.40 2.13
K 1.40 1.60 1.70 1,57 1.50 2.00 1.90 1.80
Azotobacter 1.40 1.50 1.50 1.47 1.50 1.60 1.60 1.57
Oil yield ( litre/fed™ )
N 23] 5.37 648 4.72 2.82 6.80 8.47 6.03
K 231 3.38 4.09 3.26 2.82 4.11 5.01 3.98
Azotobacter 2.31 3.09 3.09 2.83 2.82 3.43 343 3.23
LSD (5% )
Yield of seed 36.7 42.5
Qil content 0.1 0.2
Oil vield 2.1 28
First rate : N;: 92 kg / fed” urea,  Second rate : Na: 184 kg / fed™ urea,
K,: 75kg / fed”" potassium sulphate, K2:150kg / fed™ potassium sulphat

Oil yield as a multiple of seed yield by oil percentage in the seeds
followed almost the same trend as shown in table (6). Combination of
nitrogen, potassium and Azotobacier as shown in tables (7 a_nd 3) causc?d
significant improvement in seed yield though inconsistent. Oil conlgﬁ did
not change much suggesting that oil content of seeds may depend mam]).l on
genetic character of the plant rather than on the fertility status of the soil or

the type of fertilizer applied to the soil.

Egyptian J. Desert Res., 56, No.2 (2006)

CamScanner = g 4> guaall


https://v3.camscanner.com/user/download

434

TABLE (7). Combination effect of Azotobacier and each of N and K on
seed parameters in the two seasons .

Migahed, H.A.M.

Yicld of seed(kg / fed) Oil content % Oil ’_\’IL‘I(I( L/fed)
Treatments Azotobaceter Azotobacter Azotobacter
199972000{2000/2001] Mean {1999/2000 2000/2001] Mean 1999/2000{2000/2001| Mean
Caontrol 163 30 18830 [176.80 1.40 1.50 145 231 2,.82 2.56
N, 35050 | 36580 |358.15] 210 230 220 7.63 541 7&
N, 70370 [ 41020 140645] 230 | 240 | 235 | 886 | 985 [93¢
Ki 30960 | 33030 [32005] 200 | 220 [210 | 619 | 727 673
K, 32510 | 34510 |335.10] 2.10 2.20 2.15 6.82 7,?4 7.38
LSD(5%) 28.80 32.50 0.16 0.19 1.20 1.50

Np: 92 ke / fed” urca,
K, 75kg / fed™potassium sulphate,

N, 184 kg / fed” urea,
K, :150kg / fed™ potassium sulphat

The large increase in seed oil yield recorded in the different

combinations of fertilizers used was a reflection to the increase in the seed

vield obtained when combination of higher rate of nitrogen and potassium

with Azotobacter was used . This was followed by the combination of N

(184g N/ fed ) and K ( 75g K per fed) when Azorobacter was used. Similar

results were reported by Munshi ef al. (1990) and El-Gamal e/ al. (1983)

TABLE (8). Combination effect of Azotobacter N and K on seed
parameters in the two seasons.

Yield of seed (kg / fed) Qil content (%) Oil yicld (L/fed)
Treatments Azotobacter Azotobacter Azotobacter

1999/200012000/2001| Mean [1999/2000[2000/2001| Mean | 1999/2000 [2000/2001] Mean
Control 165.30 188.30 | 176.80 1.40 1.50 145 2.31 2.82 2.56
N K, 33550 | 350.10 |342.85 2.40 2.70 2.55 8.05 9.46 8.76
N K. 36030 | 38340 [371.85 2.60 2.80 2.70 9.37 10.74 |[10.06
N. K, 38860 | 397.80 |39320 3.10 3.30 3.20 12.05 13.13 |12.59
N:Ks 412.80 | 42550 | 41885 3.50 3.60 3.55 14,43 1532 | 14.88

LSD(5%) 36.20 42,50 0.20 0.40 2.09 2.30

Ni: 92 kg / fed™ urea,
K, 75kg / fed"'potassium sulphate,

N, 184 kg / fed Turea,

Kz :150kg / fed” potassium sulphat

In conclusion, seed yield increased significant|
of higher rates of N (184kg), K (150kg) and Azotobacter whether applied

individually or in combination. The latter condition
improvement though inconsistent.
inconsistent changes. However oil yield
improvement in the seed yield rather than a result to oil content.

Nutrient Content of Plants

Plants content of the most pertinent nutr
application of nitrogen, potassium and Azo
(9). These contents were determined on fy]|
plants at harvesting time. Nitrogen content
control to 2.95% in the combined treatment o
of N and K (184kg N and 150kg K /feqd™") ip

all the combined treatments

y with the application

_ provided higher
Oil content of seeds showed little
improved as a result of

ients as affected by combined
bacter were reported in table
aerial parts of the full matured
increased from 1.08% in the
f Azotobacter and higher rates
the first year. It was clear that

Increased plant nitrogen content which
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supported the hypothesis that soil content of N was not sufficient to support
good plant growth. Similar trend was observed in the second year.
Phosphorus content of plant was improved by the combined
treatments from 0.1% in the first season and 0.14% in the second season to
as much as 0.5% at most. This improvement seemed, however, limited as
plant content of P could reach more than that. The limited improvement of
the plant P content may in part be due to the low level of available P in the
soil or on the other on the limited effect of the treatments used in releasing
enough quantities of the complex phosphorus ‘in the soil. Higher rates of
calcium carbonate in the soil may also be responsible for reducing the
effectiveness of the applied nutrients in releasing more phosphorus.
However, plant content of P reached to the threshold of being adequate for
normal plant growth as a result of the combined treatments as shown in table
(9). Treatment with P dissolving bacteria could possibly help in obtaining
better result.
TABLE (9). Interaction effect of treatments on plant chemical
composition in 1999/2000 and 2000/2001 seasons.
2000 | 2001 | 2000 | 2001 [2000] 2001 | 2000 | 2001 | 2000] 2001 | 2000 | 2001 | 2000 [ 2001

[Treatments
N% r% K% Na% Fe(ppm) | Zn(ppm) | Mn(ppm)
Control | 1.1 [ 12 |01 |01 | 1.8) 2 |54 |55(123[125[105]110| 50 |95
AZANRK; | 25 [ 24 [ 03 | 03 |35 | 34 | 87 | 87 | 151 | 152 | 175 | 169 | 13.0|12.6
Az+NK.( 25|28 |03 |04 |38 |38 |98 |88 155156177 | 182 |137]|140
Az+NLK | 27 | 26 [ 03 [ 04 [ 37|37 | 87 | 88 | 151 [ 153|173 | 180 [ 139|135
Az+N,K;|[ 29 | 28 | 05| 04 | 39 [ 39 [105]103| 160 | 160 | 190 | 183 | 150 | 14.8
LSD(5%) | 02 | 02 |001|002]| 01 |02 | 11|13 |41 25|16 | 13 |04 |09

Az : Azotobacter.
N;: 92kg/ fed” urea, N,: 184 kg / fed' urea,
K,: 75kg / fed™ potassium sulphate, K, : 150kg / fed™ potassium sulphate

Potassium content of plants was improved much by all combined
treatment. Plant content of K increased from 1.9% to as much as above 3%
which was considered high enough for normal plant growth. Low level of
available K in the oil may be responsible for the higher response recorded
for K content by all treatments. The response for K application was more or
less similar to that of N.

Plant content of Fe, Zn, and Mn were improved by all the combined
treatments. Such improvement was not striking and also the difference
between the effect of all treatments seemed to be negligible. The content of
the control plots of these elements seemed to be very low apd reflect the
poor plant growth in general rather than the poor soil supplying power for

clements. The only exception was the soil Fe content that was
that element seemed acceptable.

able (1) revealed that soil

these
considered low and thus the response 1o

Soil analysis for these elements as shown in t

Egyptian J. Desert Res., 56, No.2 (2006)

CamScanner = g 4> guaall


https://v3.camscanner.com/user/download

436 Migahed, H.AM.
content of Zn and Mn could be considered adequate for "O”"‘al planf growth
. : ric was reflected in the result obtained as
while that of Fe was inadequate. ['his was T B F ks
explained carlier. 1t could be concluded that app lcadl(é o cln s
(Fe, Zn, and Mn) to that crop may be recommen e. pa ddld Iy when
additional application of N,K and Azotobacter are l a ’e " lor the
improvement of plant growth. These results agreed with hos/c obtained by
Ughreja and Chundawat (1992) and Slvakumaraln et al. (1996) on
Coriandrum stavium and Migahed ef al. (2004) on Apium graveolens .
Sodium content of plants in the experiment ranged from 5'.4%to as
much as 10.5% which was considered too high compared with qther
elements. However this range fell within the wide range given by Hgvlm et
al. (1999) of 0.01% to 10% in leaf tissue dry matter'of plants .The high r.ate
of Na plant content recorded here may be as a direct rfesult of t‘he' high
salinity of the used irrigation water. Though changes in Na within all
(reatments were inconsistent. The inconsistent changes in Na concentration
may be attributed partly to the high salinity irrigation water and to the
possible indiscriminate uptake of nutrients by plant on the other hand .
Carbohydrates and Sugar Content
As shown in table (10) total carbohydrate content of plants was
increased by all combined treatments. Total carbohydrates ranged from
4.2%10 6.5% in the first and second seasons, respectively. These figures
increased up to over 12% by the combined treatment of Azotobacter and
184kg N and 150kg K per feddan in the two seasons. Other treatments gave
also higher concentration that fell within a narrow range of 10.6% to 11.3%
irrespective of the applied treatment. This narrow range may imply that
carbohydrate content in plants may largely depend on genetic characteristic
of plants rather than rates of fertilizers used. However, application of
fertilizers encourages the building up of the carbohydrates as a result of
successful photosynthesis by healthy vegetative growth. The improvement
mentipned earlie.r in plant growth as a result of different treatments may
eXp]m'n well the improvement on the building up of the carbohydrates in this
experiment.

TABLE (10). Interaction effect of treatments on carbohydrates and
sugars of plants.

sl Total carbohydrates S : SUSATS
T'reatments yerates Soluble sugars(% Insoluble sugars(%
) 1999/2000 | 2000/2001 1999/2000 20()0/2:)0] l‘)‘)‘)b/;(l)m)t l’;‘(‘)()é/ﬂl)()l

Control 4.2 6.5 18 20 24 16 |
AZENLK, 106 109 30 3 : ]
AzENLK; 11.7 1.9 3] 32 7.6 7.9

| Az+Na K, 112 113 X 3-] 8.6 8.7
1.5D(5%) 08 I 0.6 2 £ 24

Az : Azotobacter. : 08 L0 1.2

Nj 192 ke / fed” urea, N,: 184 kg / fed"
K, : 75kg / fed” potassium sulphate, Ka2 lSOkgg/ l'&:]ql [;gﬁ?;EiLllll sulphate
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Concerning soluble and insoluble sugars presented in table (10), it
scemed that plant sugar content in general followed nearly the same trend as
that of total carbohydrates. This was not unexpected since carbohydrates is
the final product of the formed sugars in plants. Sugars is the primary and
direct product of photosynthesis that relies on plant growth. Plant growth
could be improved by the use of sufficient fertilizer as the situation of the
experiment in hand. Similar views were reported by Fiad (1993) for Carum
carvi, Ibrahem (2000) for Fennel and Migahed and El-kassed (2005) for
celery.

GLC Investigation of Oil

Oil mentioned in this investigation was the oil extracted from the plots
that received higher rates of N and K in combination with Azotobacter. This
investigation aimed at identifying the different components of the oil that
reflect its value as medicinal crop.

GLC investigation revealed that nine components could be isolated
quantitatively. Out of the nine isolated components only five components
could be identified namely limonene (29%), frenchone (2%), thujine (1%),
carvone (68%) and anethol (0.1%). Different details of retention time, area,
height and base for the GLC investigation were recorded in table (11) and
fig (1). Venskutonis et al. (1999), Srivastava et al. (1999) and Nagalakshmi
et al. (2000) found that percentage concentration of the main caraway
compounds limonene and carvone were in the range of 38-52 and 45-78,
respectively. Regards the usefulness and uses of caraway and oil components
Oosterhaven er al. (2000) reported that carvone, a common monoterpene
found in caraway inhibits the sprouting of potatoes very efficiently at
continuous low head space concentrations. In addition, growth of the plant—
pathogenic fungi Fusarium solani and Fusarium sulphureum was found to
be inhibited by S-carvone. Distilled caraway waler is a useful remedy in the
flatulent colic of infants, and is excellent for children medicines when
sweetened their flavor .

TABLE (11). Results of the GLC investigation of the oil Carum curvi

Peak Name _(;:I]) Area Height Base (Ya)
1 Limonene 5.133 3836.482 73.390 3.046 28.750
2 Fenchone 11.650 260.627 8.450 4220 1.953
3 Thujone 12417 122,874 8.636 4323 0.921
4 Carvone 13.633 9030.503 95512 4488 67.672
5 Ancthole 18.517 16.609 0.053 4,941 0.124
6 Unknown 20.683 23457 0.532 4726 0.176
7] Unknown 21.383 5435 0244 4 859 0.041
8 Unknown 22,467 27.986 0.593 4166 0.210
9 Unknown 26.133 20.499 0.429 3.604 0.154

RT: Retention time / minute
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Fig (1). GLC analysis of Carym, carvi essential oil
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