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ABSTRACT
A field experiment was conducted during the two successive
seasons of Y.«.v/Y.«A and Y..A/Y..4 to determine the influence

of cutting , salicylic acid, glycine and the interaction treatments on
vegetative growth, yield, volatile oil (percentage & yield) of
Coriandrum sativum, L plants. Obtained data showed that branch
number, herb dry weight, umbels number, seed yield (plant & fed.)
and volatile oil (percentage & yield/plant and per fed.)were
augmented as a result of cutting treatment. Glycine and salicylic
acid, treatments increased plant height, branch number, herb dry
weight, umbels number, fruit yield/plant and per fed., volatile oil
(percentage & vyield). The highest values of the previous
parameters were observed with the high concentration of either
glycine or salicylic acid. The combined effect between cutting ,
glycine , salicylic acid and the interactions treatments on
Coriandrum sativum, L. plants was statistically significant.The
addition of high concentration of glycine or salicylic acid plus
cutting treatment was the most effective treatments in increasing
these parameters.
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INTRODUCTION
Coriander, Coriandrum sativum, L. plants are considered as
one of the most important medicinal and aromatic plants. It is
belonging to Family Apiaceae (Umbellifera), widely grown in eastern
Mediterranean countries, especially Malta and Egypt. It is cultivated
widely in middle Egypt, especially in Minia and Assiut Governorates

as an annual plant. The coriander seeds contain «.Y-Y.. % essential

oil, which contain 1e-v./ linalool (coriandrol) and pinene. The fruits

are used for flavoring food products, pharmaceutics and perfumes.

Aromatic leaves of coriander are used as garnish and in salsas
and guacamoles. They enhance the flavor of salads, tacos and burritos.
The essential oil of coriander is used for flavoring the liqueurs and
alcoholic beverages. It stimulates the flow of digestive secretion which
is useful as carminative and in the treatment of intestinal disorders and
has antispasmodic and expectorant properties.

Recently, husbandry inputs involve the use of antioxidant (free
radical scavengers) which may play a role in the regulation of plant
development, flowering and chilling or disease resistance had been

studied (Elad, Y44Y; Raskin Y44Y and Walker and Mc Kersie, Y44Y).

The antioxidants are very effective in stimulating and
improving the vegetative growth traits, yield components, oil
percentage and yield, as well as, chemical composition of different
plant species including medicinal and aromatic plants. So using
salicylic acid was suggested by many authors as stimulative factor for
improving different plant growth and production characteristics. Many
authors studied the effect of salicylic acid on vegetative growth

parameters of different plant species; Xiong et al., (Y444) treated
Allium sativum, L. with salicylic acid at exY+¢ m. Arunetal., (Y+«++)

studied the effect of salicylic acid at e+, Y++ and Ye. ppm and found
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that salicylic acid improved vegetative growth parameters. Youssef
(Y« ++) found that the tallest potato plants were obtained from salicylic

acid as foliar spray at «.Y mm. Nawar (Y. +)) treated potato plants
with acetyl salicylic acid (Asprinin at ¢+ m/L.) and obtained the
highest value of the plant dry weight. Zaghloul et al., (Y.+)) stated

that treating Phaseolus vulgaris plants with salicylic acid at ¢ mm
resulted in increasing the fresh and dry weights of plant compared to
unsprayed plants. Benavides-Mendosa et al., (Y. +Y) reported that the

highest values of plant height, number of leaves, fresh and dry
weights/plant were obtained as a result of treating the seeds of chili

plant with salicylic acid sulfo salicylic acid at Y+ and Y+~ compared

with unsprayed plants. Ali (Y. .¢) showed that the highest values of
plant height, branch number and herb dry weight of Tagetes minuta
plants were obtained due to salicylic acid at Y« + ppm. Baradisi (Y« « £)

found that salicylic acid at .+« ppm gave the maximum values of
plant height, leaf number, diameter of both neck and bulb, as well as,
the dry weight/plant over the control garlic plants. Al-Shreif (Y1)

reported the application of salicylic acid at Y.« ppm led to an

increment of plant height, stem diameter, branch number/plant and
herb dry weight/plant of Carum carvi, L plant compared with the other

concentrations (+, Y+« or ¥+« ppm). Abd El-Latif (¥..V) found that

treating borage plants with salicylic acid at Y«+, Y+« and Y.+ ppm

increased plant height, stem diameter, branch number/plant and herb
dry weight/plant compared with untreated plants.

MATERIALS AND METHODS
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The present work was carried out at the Floriculture
Experimental Farm - Faculty of Agriculture, Al-Azhar University,

Assiut, Egypt during the two successive seasons of Y«.v/Y.«A and

Y. «A/Y.+4. The objectives of this work was to study the responses of
Coriandrum sativum, L plants to salicylic acid (S), glycine (G) and
cuttings (e« day after planting date) as well as their interactions.

Salicylic acid and glycine were obtained from SIGMA chemical
company. The experiment followed the split-plot design with four
replicates. Herb cutting factor was distributed in the main plots, while
salicylic acid and glycine treatments were occupied the sub plots. On

oth November, fruits of coriander were sown in experimental units,
each was v.71 x v.Y square meter including 1 rows with 1. cm apart

and each row contained eight hills at ¢« cm distance on one side. After

five weeks, the thinning was done leaving two seedlings/hill. The
plants were sprayed with salicylic acid (S) and glycine (G) at the

concentrations of Y+« and Y. . ppm, three times at two week intervals
starting on December, Y +™ for both seasons. All agricultural practices
were performed as usual. At the end of the experiment (April ¥+" and

April Yo" for the first and second seasons, respectively, the following

data were recorded: plant height, number of branches/plant, herb dry
weight (g)/plant, number of umbels/plant, seed yield (g)/plant and
kg/fed. was calculated.Volatile oil percentage in coriander fruits was

determined following the procedure described by Pearson (Y41Y). The

volatile oil yield/plant and per feddan were calculated. Statistical
analysis was carried out according to the method of Snedecor and

Cochram (Y 4AY).
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RESULTS AND DISCUSSION
Vegetative growth
Plant height:

Data in Table Y reveal that plant height of coriander was

significantly influenced by cuttings treatment in the two experimental
seasons. Plant height decreased significantly on applying cut of plants
in the two seasons. Untreated plants by cuttings augmented plant

height by YY.£%7 and Ye.A4 % more than cutting plants in the first and

the second seasons, respectively.

Glycine and salicylic acid treatments, had significant effect on
plant height of coriander for both seasons. It appeared that both
concentrations of glycine and salicylic acid significantly increased
plant height in both seasons. Also, plant height increased significantly
by increasing the concentrations used. The tallest plants were recorded
due to spraying the plants with salicylic acid at high concentration as it

reached 4.¥) and V.¥A % over unsprayed ones in the two seasons,

respectively, (Table V)

The interaction between plant cuttings and glycine and salicylic
acid treatments had significant effect on plant height in both seasons.
The most effective treatments on plant height were not plants cutting
and spraying salicylic acid at high concentration treatments in the two

seasons ( Table ).
Number of branches:
Table Y shows that cutting treatment increased branch

number of coriander plants in the two experimental seasons. Cutting
treatments significantly increased branch number compared to the

untreated plants (¢A.4Y and ¢A..¢ % in the two growing seasons,
respectively).
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Glycine and salicylic acid treatments, significantly augmented
branch number of coriander plants. Increasing glycine or salicylic acid
concentrations, the number of branches increased significantly.
Spraying with high concentration of salicylic acid gave the maximum

value of branch number as ranged YY.Y¥ and Y¢.¢¢ % over untreated
control in the two experimental seasons, respectively.
Table Y reveals that combined effect of glycine, salicylic acid

and cutting treatments on branch number was significant in both
seasons. It is clear that cutting of plants plus foliar spray with salicylic
acid at high concentrations gave the highest number of branches in
comparison to the other treatments in the both seasons.

Herb dry weight:

Data in Table Y point out that herb dry weight of coriander

plants was significantly affected by cutting treatments, as plants
cutting gave the highest value of herb dry weight of coriander plants

as increased it by Yv.4. and YY.YA % over the untreated plants in the
two seasons, respectively.
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Glycine and salicylic acid treatments. had significant effect on herb
dry weight of coriander plants in the two seasons. These treatments at
both concentrations caused a significant increase in herb dry weight
in the two seasons. the heaviest herb dry weight was noticed on
spraing the plants with high concentration of salicylic acid at which

increased herb dry weight by ¥¥.Y1 and v\.v¢ % over the unsprayed

ones (Table V).

The interaction between the two factors on herb dry weight of
coriander plants was significant in both seasons. It was found that
cutting the plants plus foliar spraying with salicylic acid at high
concentration gave the highest herb dry weight compared to other

combination treatments in the two seasons, (Table V)

Fruit parameters:
Umbels number/plant:

Umbels number of coriander plants was significantly affected
by cutting treatment as cutting resulted in a significant increase in the

number of umbels by YV.YA and YV... %) over the untreated plants in

the two seasons, respectively, (Table ¥).

Glycine and salicylic acid treatments. significantly influenced
the umbels number of coriander plants compounds in the two seasons.
Increasing the concentration of both significantly augmented umbels
number. However, foliar spraying with salicylic acid at high

concentration gave in maximum value of umbels number ( Y¥.£Y and

VY. Y ¢ % than untreated plants) in both seasons.

The combined effect of the two factors on umbels number of
coriander plants was significant in the two seasons. The most effective
treatment was detected with cutting the plants plus foliar spraying with
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salicylic acid at high concentration in the two experimental seasons
compared with the other combination treatments (Table Y).
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Fruit yield (plant & fed.):
Data presented in Table Y indicate that fruit yield/ plant and per

fed. of coriander plants increased significantly as resulted of cutting
treatment in the two experimental seasons. Cutting the plants
significantly augmented fruit yield/ pant and per fed, as it reached

Yé.o) and Y£.)Y % more than the untreated plants in the two seasons,
respectively. Cutting plants produced Y¥)Y..+4 and YYYY..4 kg/fed.

while untreated plants gave Y.e1.e+ and Y.+).4Y kg/fed. in the two

seasons, respectively.

Glycine and salicylic acid treatments, had significant effect on
fruit yield/plant and per fed. of coriander plants in the two seasons.
Fruit yield /plant and per fed. was significantly augmented by
increasing the concentrations of glycine and salicylic acid. However
applying salicylic acid at high concentration produced the highest

value of fruit yield/ plant and per fed. The increased was ¥Vv.Y\ and
£Y.Y) % over the unsprayed plants in the two consecutive seasons,
respectively. This treatment yielded YY¥...+) and Yyov¥.v. kg/fed.

while the control treatment produced 4 ¢Y.Ae and AAY.Y ¢ kg/ fed. fruit

in the two seasons, respectively.

The interaction between the two factors had significant affect
on fruit yield/plant and per fed. in both seasons. Cutting the plants and
foliar spraying with salicylic acid at high concentration recorded the
maximum value of fruit yield /plant and per fed. This treatment

produced YYVA.YA and YYYA.YA kg/ fed. fruit while control produced
Ate ey and A.¢.Y4 kg/fed .fruit in the first and the second,

respectively (Table Y).
Volatile oil percentage:
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Table v shows that volatile oil percentage of coriander was

significantly influenced by cutting treatment in the two experimental
seasons. It is clear that cutting the plants led to a significant increase

in volatile oil percentage reaching Y1.YY and Y..Y) % more than the
untreated plants in the two seasons, respectively.
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Glycine and salicylic acid treatments, had a significant effect on
volatile oil percentage of coriander plants in both seasons. Increasing
glycine or salicylic acid concentrations significantly augmented
volatile oil percentage in the two seasons. The highest value of volatile
oil percentage was obtained by spraying the plants with high

concentration of salicylic acid. The increase was by YA.YA and £Y.Y.

% over the unsprayed ones in the two seasons, respectively, (Table ¥).

The combined between cutting treatment, glycine and salicylic
acid treatments, significantly increased volatile oil percentage of
coriander in the two seasons. The most effective treatment was cutting
plants plus foliar spraying with salicylic acid at high concentration in
comparison with other combination treatments in the two consecutive
seasons.

Volatile oil yield (plant & fed.):
Obtained results showed that cutting plants significantly

increased volatile oil yield/pants by Y¢.Y4 and ¥¢.AY % more than the
untreated plants in the two seasons, respectively. This treatment
yielded ¥.vyY and ¢.. .Y L/fed. volatile oil while the untreated plants

produced Y.e)) and Y.4¢4 L/fed. volatile oil in both seasons,

respectively.

It is clear that both concentrations of glycine and salicylic acid
significantly augmented volatile oil yield/ plant and per fed. in the two
growing seasons. Moreover increasing the concentration used of the
two compounds augmenters the volatile oil yield / plant and per fed.
was Maximum volatile oil yield /plant was obtained by spraying
coriander plants with high concentration of salicylic acid as ranged

from 4..¥1 to do.v)Y % over the control in the two seasons,
respectively, yielded ©.YVA and ¢.0ov L/fed. volatile oil while the
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control treatment produced Y.vVA and Y.¥YY L/fed. volatile oil in both

seasons, respectively.

The interaction between the two factors on volatile oil yield /
plant and per fed. was significant in the two experimental seasons.
Cutting the plants and foliar spraying with high concentration of
salicylic acid recorded the highest volatile oil yield / plant and per

fed. in the two seasons. This combination treatment yielded 1.+ ..
and o.YYY L/fed. volatile oil while the control gave Y.¢¢¥ and Y.+

L/fed. volatile oil in the two seasons, respectively (Table ¥).

DISCUSSION

The obtained results, clearly demonstrated that cutting
treatment led to a high production of herb ( Cutting inhibit apical
dominance ). This treatment stimulated lateral branches and increased
fruit yield.

Treating coriander plants with salicylic acid cased significant
enhancement of vegetative growth, yield components, chemical
composition and fruit and oil yield production compared with the
untreated plants. In that respect, the gradual increase of antioxidant
resulted in a gradual augment of the above-mentioned characteristics.

The enhancing effect of antioxidant on coriander plants could
be explained in the light of their biological and physiological roles.
Salicylic acid was found to have an antioxidant effect and could be
overcome the deleterious effect of different stresses on plant by acting
as chelating agent and protecting the reproductive organs from stress;

(Oata, YavY). Salicylic acid was also found to induce flowering,

increase flower life, retard senescence and increase cell metabolic rate.
The sustained level of salicylic acid may be a prerequisite for the

synthesis of auxin and/or cytokinines; (Metwally et al. Y..Y).
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Salicylic acid has been identified as an important signaling elements
involved in establishing the local and systemic diseases resistance

response of plants after pathogen attack; (Alvarez, Y. +Y). Moreover,

application of salicylic acid might improve physiological performance
in terms of application of photosynthesis, total oil and dry matter yield
which can be related to increase in nutrient uptake by salicylic acid-
treated plants.
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