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ABSTRACT

This investigation was carried out in the two successive seasons of 2005/2006
and 2006/2007 to study the favorable months for planting wild mint. The results
indicated that plant height, number of tillers plant?, number of branches tillerstand
fresh and dry weights of herb increased during Oct., Nov and Dec months compared
with the other planting months. Also, chemical constituent i.e. chlorophyll a, b and
total, carotenoids, total soluble carbohydrates concentration and oil yield were
increased. On the other hand, delaying the flowering date was recorded in these
months. Hence, it may be recommended to cultivate wild mint plants in Oct., Nov. and
Dec. months under conditions of Fayoum governorate to obtain economical yield of
herb and oil.
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INTRODUCTION

Wild mint or horse mint, (Mentha longifolia, L.) Huds. var. longifolia is
one of the most popular medicinal plants which grown wild on River Nile and
Canal banks in Egypt. It produces essential oil which is used in medicine as
stimulant, tonic and analgesic, antiseptic and spasmolytic agent, (Souleles
and Argyriadou, 1988).

It is well known that event the plant is used as additive flavoring
either as fresh material or dry form, in rural regions, the plant is added to
water of a hot bath and it is useful for skin diseases. An infusion of leaves
and flowers summits is usually used as carminative (Mohamed, 1999). The
available guantities of wild mint plants are quite sufficient enough to fulfill their
requirements. For this reason great efforts are made to cultivate wild mint as
a domestic plant to increase it's their production. Planting date play an
important role on the growth, herbage and essential oil production of such
aromatic species (Singh et al., 1997, Galambosi et al., 1998; Matelic and
Jevdonic, 1998; Mitchell and Yong, 1998).

Because, very little information was reported on the effect of planting
date on growth, flowering and chemical composition of wild mint. The aim of
this work embodied in this paper is to investigate the effect of planting date
on vegetative growth, flowering and oil yield and its constituents of wild mint
to determine the favorable date for planting wild mint as a domestic plant
under the environmental conditions preventing at Fayoum.

MATERIALS AND METHODS

A pot experiment was conducted during two successive seasons
2005/2006 and 2006/2007 in the experimental area of the Faculty of Agric.
Fayoum Univ., Egypt. The monthly air temperatures (°C) and relative
humidity (%) in Fayoum during the two seasons are shown in Table (1).
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Table (1): Average of monthly temperatures (°C) and relative humidity
(%) in Fayoum governorate during the period of experiment

Date of planting 2005/2006 season 2006/2007 season
Temperature RH Temperature RH
) Oct. 23.3 55 24.1 53
1 Nov, 17.8 57 17.4 58
1 Dec. 15.1 59 13.7 59
\ Jan., 13.0 58 12.6 58
1 Feb. 15.3 54 14.6 55
1 Mar. 18.0 52 17.4 52
1 Apr. 21.2 50 20.6 49
1 May 21.8 50 26.5 47
1 June 28.3 51 30.0 50
1 July 29.4 51 30.4 50
1 Aug. 28.1 52 29.7 52
1 Sep. 275 52 27.4 54

* Weather station, Agriculture Department, Fayoum, Egypt

The uniform cuttings of rhizome of wild mint (10 cm length) were obtained
from the farm of Faculty of Agric., Fayoum Univ. and collected at monthly
intervals started on 18t October to the first of September in the two seasons.
The cuttings were planted on 1t of each month for both seasons in 30 cm
diameter clay pots filled with sandy loam soil (8 kg pot?). The physical and
chemical characteristics of the selected soil (Table, 2) were estimated
according to Wilde et al. (1985).

The pots were arranged in a complete block design with three
replicates, each replicate comprised 10 pots (one plant pot?). All agricultural
practices necessary for growth of wild mint plants were applied.

Table (2): Physical and chemical properties of the tested soil during the
two seasons

Years Physical properties
Clay% Silt% Sand% Texture class
2005/2006 17.60 16.80 65.6 Sandy loam
2006/2007 15.10 17.40 67.50 Sandy loam
Chemical properties
pH ECe oM Soluble anions Soluble cations
dsm?) | (%) meq I meq 1)
Ca** K* Na* HCO3 Cl- S04~
2005/2006 7.3 1.57 0.51 16.3 | 0.78 | 32.2 1.12 24.1 | 32.06
2006/2007 7.6 1.99 0.44 146 | 089 | 354 1.38 28.3 | 36.30

Data recorded:

In both seasons, the plants were grown to flowering stage, were cut
plants when reached the full flowering stage within each planting date. After
cutting, the vegetative and chemical data were recorded.
1-Vegetative parameters:

Plant height (cm), number of tillers plant?, number of branches tillers,
fresh and dry weights of tillers (g) and flowering date (the number of days
from rhizome plant to beginning of flowering was estimated).
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2- Chemical parameters:

Chlorophylls (a, b and total) and carotenoids concentration (mg g fresh
weight of leaf) were determined using colorimetric method as described by
Arnon (1949). Total carbohydrates (%) were colorimetrically determined in
dry matter of herb using phenol-sulphuric acid reagent method as outlined by
Dubois et al. (1956).

Oil content (percentage) was determined in 100g. of fresh herb by
steam distillation method according to Guenther (1961). The obtained oil was
performed by GLC technique under the following conditions:

Gas chromatography apparatus: Girdal 300, column was a stainless
steel. 2m. lengthx4mm. column temperatures was programmed from 80 to
180° C at 4° C min1, temperature of injector and detector were 150 and 220°
C, respectively.

The carrier gas of hydrogen was at rate of 15 ml minl. The
identification of the different compounds was achieved by comparing their
retention dates with those of the authentic. Samples injected the same
conditions. The relative percentage of each individual compound was
calculated on the basis of peak area corresponding of each compound.
Statistical analysis.

All data recorded were subjected analysis of variance (Snedecor and
Cochran, 1980). Differences between means were tested using the LSD at
probability level of 5%.

RESULTS AND DISCUSSION

The results of one season were discussed because no significant
differences were observed between results of the two studied seasons.
1- Effect of planting date on vegetative traits:
1.1- Plant height:

The results in Table (3) revealed that plant height of wild mint was highly
significantly influenced by planting date. Whereas, the data showed that Nov.
and Feb. planting led to a highly significant increase in plant height compared
with other planting months. In addition, it may be noticed that plant height
significantly declined from Feb. to July.

1.2- Number of tillers plant™:

Data presented in Table (3) show that the number of tillers plant?! was
affected significantly by planting dates. The highest number of tillers plant?
were get from wild mint planted in October, November and December. These
results may be due to the weather which became progressively colder with
shorter days, where, suitable mean air temperatures during Oct., Nov. and
Dec. ranged from 13.7 to 24.1°C and suitable relative humidity (53 to 59 in
that dates). These conditions appear to the suitable for growth of this plant.
1.3- Number of branches tiller:

Concerning, the number of branches tiller! in data Table (3) revealed that
planting the wild mint plants at 1st Oct., Nov., Dec. and March significantly
increased the number of branches tiller! compared with the other planting
dates. It is apparent that number of branches tiller! decreased with delaying
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planting date from Dec. The reduction in number of branches tiller! as a
result to delay planting may be attributed to low temperature prevailing during
the vegetative growth. The present results are in harmony with those
obtained by Ali et al. (1987) on fenugreek.

1.4- Fresh and dry tiller* weights:

Data presented in Table (3) recorded that the fresh and dry weights
tiller! were significantly higher than Oct., Nov. and Dec. plantings. This result
may be discussed on the finding that planting date affected the formation and
the development of number of tillers and number of branches. All of the
mentioned results may be discussed on the findings of Riebau et al. (1997)
who concluded that environmental factors affected mint plant growth. In
addition, Dellacecca (1996) concluded that plating date affected mint yield.
Matelic and Jevdonic, (1998), Singh et al. (1997) and Zheljazkov and Topalov
(1996), came to the same conclusion, as they mentioned that planting period
affected the growth and yield of mint plant. Also, Smesrud and Selker (1998)
reported that the significantly differences between planting dates may be
related to the variance of solar radiation.

1.5- Flowering periods:

As regarding the number of days taken from planting date to flowering
stage, data presented in Table (3) indicated that the plants sown on Oct.,
Nov. and Dec. Plantings delayed in flowering time compared with the other
planting dates. These planting dates prolonged the vegetative period and the
plants showed a vigorous growth. The numbers of days taken to flowering
date were 220, 173 and 157 for Oct., Nov. and Dec. planting, respectively.
This effect might be due to the higher temperature and longer photoperiod
during the other planting dates that can help in faster vegetative growing of
plants and consequently accelerated flowering than the cold conditions.
Delaying the planting date after Oct. month planting naturally reduced the
average number of days from planting to flowering and might be useful in
shorting the long period of vegetative growth.

Table (3): Effect of planting date on vegetative traits
in wild mint plants

Plant No. of tillers No. of Fresh wt. Dry wt. of| Flowering
Planting date height : lant branches of tillers tiIIers(. ) | date (days)
(cm) P tillers™ (9) 9 Y
Oct. ) 73.50 55.00 31.67 v.,10 A, €7 XYoo
1 Nov. 84.50 47.67 YY1V YYLYY A VY, o
1 Dec. 80.50 42.00 TEYY Yo, v, YoV, e s
Jan.\ 78.00 21.67 Y4, YY, ¥V AN VY4,
1 Feb. 85.50 15.00 YE, . YV, oA °o,vA 34,
1 Mar. 75.00 12.33 Y'Y, 1o, £)e VY, s
1 Apr. 64.17 9.00 YU, Ve YA oA, v s
1 May 47.50 6.00 YA, o V€0 £,1y oY,
1 June 35.50 7.33 1O, °, 1 ),V YA, o
1 July 28.00 6.00 Ao °,8Y V,VA \AERR
1 Aug. 45.50 5.33 YA, o 1,80 y,04 €Y,y
1 Sep. 53.50 3.33 Y, 7.64 V,A4 oY,
LSD (0.05) 5.90 3.69 3.31 5.84 2.00 7.89
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2- Effect of planting date on chemical composition:
2.1- Pigments concentration:

Data presented in Table (4) showed that the concentration of pigments
gradually decreased until June and then increased again. The highest
concentration of leaf pigments; Chl. a, b, total and carotenoids were recorded
by wild mint plants which cultivated in Nov.

2.2-Total carbohydrates concentration:

Regarding the effect of planting date on total carbohydrates percentage
in wild mint herb, the data in Table (4) indicated that the plants cultivated on
Oct. and Nov. months were higher in total carbohydrates content compared
with the other planting dates. This result may be due to that plants
accumulated more carbohydrates in their tissues during winter months
whereas the carbohydrates decreased during summer months and this may
be due to more consumption of carbohydrates due to increasing in plant
respiration.

Table (4): Effect of planting date on leaf pigments and total soluble
carbohydrates in wild mint plants

Planting Leaf pigments (mg g fresh wt of leaves) Total
date Chlorophyll | Chlorophyll Total Carotenoids | carbohydrates
(a) (b) chlorophyll (%)
1 Oct. 1.99 1.33 3.38 0.38 YAAA
1 Nov. 2.02 1.65 AERS 0.41 YA YA
1 Dec. 1.99 1.48 Y,ev 0.36 ) £,4Y
1 Jan. 1.68 1.34 Y,00 0.33 VEAD
1 Feb. 1.81 1.36 B 0.32 Ve,
1 Mar. 1.85 1.40 Y,vY 0.27 \v,en
1 Apr. 1.74 1.21 Y,44 0.26 JARAE:
1 May 1.67 1.21 \BE 0.30 A
1 June 1.53 1.11 Y,y 0.25 AR
1 July 1.77 1.20 Y0 0.30 VYA
1 Aug. 1.73 1.22 v, 0.33 V1,41
1 Sep. 1.85 1.38 3.28 0.35 AR
LSD (0.05) 0.16 0.18 0.22 0.06 0.97

2.3- Essential oil (%):

Essential oil (%) in wild mint was affect drastically by planting date as
shown in Table (5). The results indicated significant differences in oil (%) as a
result of the planting months. The highest increase in oil (%) was observed in
plants which cultivated in Dec.( 0.69 % ) , Oct. (0.67%) , Nov. ( 0.60%) and
Jan. (0.60%) plantings. This may be discussed on the basis that the
temperature and humidity affects plant growth which may have a role on the
formation of aromatic oil in herb.
2.4-Essential oil components:

The relative percentage of the main components of the essential oil of
different treatments of planting dates are shown in Table (5). Limonene found
to be the major compound and followed by Carvone and Menthol.

Many other workers came to the same conclusion, as they mentioned
that environmental factors affect the percentage of aromatic oil (Riebau et al.,
1997; Maletic and Jevdonic, 1998 and Singh et al., 1997) on Mentha
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piperata. It could be concluded that suitable and economic agricultural
months, for wild mint at least in this investigation were October, November
and December.

Table (5): Effect of planting date on oil yield and its components
in herb of wild mint plants

Planting date Oil (%) fresh The relative percentage of major components of oil
wt.) Menthol | Carvone | Limonene | Lanalool | Comphene
1 Oct. 0.67 5.096 5.471 1LYYY £,Yv4 EAR
1 Nov. 0.60 4.298 °,Y ) VLYY R oYY
1 Dec. 0.69 5.086 °,Yoo AN VA DIYA
1 Jan. 0.60 4.352 YAVY °, YA Y,Ved ¥,)04
1 Feb. 0.58 0.541 V,YY. °,Y1Y YV, PYY 1,0Y4
1 Mar. 0.53 0.804 Y,0. \Y 0%, IBER ©,OVA
1 Apr. 0.53 1.192 I £,Y4Y GAYA Y,voA
1 May 0.52 0.711 Y,6Y, £, YVY LAY LAY
1 June 0.54 0.416 TLAA v, +,00Y 1)
1 July 0.52 1.441 £,419 YT Yoy +,144
1 Aug. 0.42 0.730 Y,AYe YN o,YYY [
1 Seb. 0.45 0.230 AR 2.179 Y, €80 ,Ade
LSD (0.05) 0.04
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