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ABSTRACT

This investigation was carried out during the two seasons 1999 and 2000 on Damsisa
plant in Medicinal and Aromatic Plants Research Department, Sabahia Station, Alexandria to
study the effect of saline irrigation water and plant spacing on growth, volatile oil percentage
and composition in leaves, demsine as well as ambrosine and total demsine and ambrosine.

Application of saline irrigation water (4000 and 8000 ppm) significantly increased
plant growth and volatile oil percentage in leaves while, it was decreased with the high level
(12000 ppm).

Plant spacing (35 cm) with low levels of saline irrigation water (4000and 8000 ppm)
gave the highest values of plant growth, volatile oil percentage and compositions.

Ambrosine percentage increased by increasing saline irrigation water levels with
plant spacing, oppositely, demsine and total (demsine and ambrosine) percentage were
decreased.

INTRODUCTION

Ambrosia maritima, L. (Damsisa), Fam. Asteraceae (Compositae), is a
perennial herbaceous plant, it is a richly branched, gray herb with finely dissected
fragrant leaves Tuckholm (1974).

The plant is widely distributed throughout the Mediterranean region. In
Egypt, the plant is a wild herb growing on the banks of canals and River Nile as a
common weed Bedevian (1936).

Damsisa is used in Egyptian folklore medicine as a remedy of rheumatic
pains, decoction of plant for asthma bilharziasis, diabetes and to expel kidney stones.
The active ingredients of this plant were ambrosine and demsine shown to be toxic to
the snails representing the intermediate host of Schistosomiasis and Fascioliasis found
in canals Picman et al. (1986).

Saline water is available in abundance in many countries of the world and
even in desert areas, thus the importance of establishing agro-management regime
that include saline water is self evident Ayer’s and Westcot (1976). In Egypt
especially in reclaimed lands salinity is one of the problems facing the agriculture,
about 30-35 % of irrigated lands of Egypt are affected by salinity and water logging
FAO (1970).

Abd EI-Nabi and Hussein (1996) studied the effect of saline solution
irrigation of 2560 ppm along with control 300 pp on damsisa volatile oil. They found
that damsisa volatile oil percentage increased by salinity level increasing most
components of volatile oil especially cineol was significantly increased. Hussein
(1999) found that level of salinity (1500 ppm) caused an increase in plant height
number of leaves per plant, fresh and dry weight of leaves as well as volatile oil
percentage and content in Ocimum basilicum.

Bhati (1988) reported that the growth and seed yield were highest at the
medium plant spacing (30 cm) of coriander plants.
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The aim of this investigation was to study the effect of saline irrigation water
and plant spacing on growth and active constituent of damsisa plant.

MATERIALS AND METHODS

The field experiments were carried out in the soil salinity and Alk. Lab.,
Alexandria through two successive seasons 1999 and 2000.

Seeds for the experiments were obtained from, Medicinal and Aromatic
Plants Research Department, Sabahia Station, Alexandria.

Seeds were sown on 15 February 1999 and 2000 in pots of 40 cm diameter,
the medium used for seeds germination was 2 clay: | sand by volume. After 60 days
from sowing the seedlings were transplanted to the final blocks (50 x 100 cm), every
block contains 9 plants as replicate of treatments.

The medium used for blocks was a sand loam soil and its chemical analysis
was as follows:

E;I;L E.C.ds M{pH Soluble anions (me/L.) Soluble cations (me/L.)
M (CO3)2 | (HCO3)! | CIt [ (SO4)? | Ca*® | Mg*| Na* | K*
Sand 7 7.1 - 2 40 42 33.6 104 | 325 | 14
loam

All plants were given the same agriculture practices. The plant spacing were
15, 25 and 35 cm. Also, four levels of saline water irrigation tap water (control),
4000, 8000 and 12000 ppm were used.

Salinity treatments were started after one month from the final transplanting
of the plants. The layout of the experiments in both seasons were randomized
complete blocks design in factorial experiment containing twelve treatments (four
levels of salinity by three different spaces with all combinations between them,
Sndecor and Cochran, 1974).

Plants of damsisa were harvested when, the plants were in full bloom stage.

Oil percentage determination:

The essential oil was extracted from leaves and flowers by water distillation
according to British Pharmacopeia (1968) and Guenther (1961).
Analysis of damsisa oil:

Gas chromatography technique was used to determine the principal
components of damsisa oil.

The oil constituents percent were estimated from the measured peak area of
the chromatogram according to Gunther and Joseph (1978).
The condition of G.L.C.

Information Conditions
Instrument Perkin Ellmar
Column Packet PEGA 10 % (w/w)
Flow rate Nitrogen 30/min; Hydrogen 33/min air 33 %
Columin temp. 30-180 °C
Rate temp. 5 °C/min
Injection temp. 250 °C
Dtector temp. 280 °C
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RESULTS AND DISCUSSION
a) Effect of saline irrigation water and spacing on vegetative growth:
1- Plant height:

Data listed in Table (1) cleared that there was a significant increase in plant
height by increasing plant distance. Similar results were recorded by Gill and Samra
(1986) on Ammi majus and Munshi et al. (1990) on caraway (Carum carvi).

Table (1). Effect of saline irrigation water and plant spacing on plant height of
damsisa plant (cm) in 1999 and 2000seasons.

Levels salinity Spacing in cm (B
inppm(A) | 15 | 25 | 35 '\?eA"’)‘“ 15 | 25 | 35 '\?26)1“
1999 2000

Control 40.3 | 412 | 422 | 41.23 | 39.3 | 39.9 | 40.3 | 39.83
4000 419 | 434 | 441 | 4313 | 402 | 424 | 439 | 42.16
8000 334 | 343 | 351 | 3426 | 329 | 338 | 343 | 33.67
12000 315 | 359 | 39.1 | 3550 | 305 | 348 | 38.1 | 34.47
Mean (B) 36.77 | 38.7 | 40.13 35.73 | 37.73 | 39.15
L.S.D at 5% Salinity (A): 1.92 Salinity (A): 1.72

Spacing (B): 0.81 Spacing (B): 0.58

A XxB: 2.01 A X B: 1.98

It was evident in Table (1) that plant height increased with low level of
salinity (4000 ppm), while it was significantly decreased at high levels. The same
results mentioned above was obtained with spacing under saline stress at all levels.
These results are in agreement with those obtained by Sutarno (1987) who reported
that salinity increased plant height at range between (500-1500 ppm), but at 3000
ppm high mortality was occurred of Amaranths paniculatus. Hussein (1999) and
Salem et al. (2001) who found that the low level of salinity (1500 ppm) caused an
increase in plant height of sweet basil plant.

2. Branches number:

Data presented in Table (2) showed that number of branches per plant
increased over the control with low levels, while it reduced at high salinity level
(12000 ppm) during the two seasons. The highest values were obtained with 8000
ppm. These results might be related to the fact that salinity directly has been affected
on vegetative buds under the soil surface and meristems activity (Abou El-Fadl et al.,
1987). These results were in harmony with those reported by Hussein (1999) on sweet
basil (O. basilicum) and Kotb and EI-Gamal (1997) on Lupinus termis (forsk).

Table (2). Effect of saline irrigation water and plant spacing on branch number per
damsisa plant in 1999 and 2000. seasons

Levels salinity Sp&(::ng in cm (B Nean
in ppm (A) 15 25 35 A) 15 25 35 (A)
1999 2000
Control 11.2 14.3 17.1 14.2 10.5 15.5 18.2 14.7
4000 13.1 155 18.1 | 15657 | 14.2 16.5 19.2 16.6
8000 135 16.1 19.3 16.3 14.1 15.5 19.2 16.9
12000 10.9 12.4 13.2 12.7 10.1 12.1 12.9 11.7
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Mean (B) 12.18 | 14.58 | 16.93 | 122 | 154 | 174 |
L.S.D at 5% Salinity (A): 1.21 Salinity (A): 0.56
Spacing (B): 0.97 Spacing (B): 1.01
A XB: 0.95 AXB: 0.81

As regard to the effect of spacing in Table (2) showed that number of
branches was significantly increased with space increases. Similar results were
obtained by Madan and Saimbhi (1986) on carrot and Bali (1988) on dill (Anethum
graveolens). Also spacing under saline stress caused increasing branches number with
increase of plant spacing in all concentrations.

3. Fresh and dry weights per plant:

Data obtained from Tables (3 and 4) revealed that low level of salinity
caused a significant increase in fresh and dry weight per plant, when compared with
the control. This finding may be attributed to the stimulating effect of plant growth by
using salinity at low concentrations, which led to produce taller plants with high
number of branches and leaves. These results are in agreement with those obtained
with Naiem and Rodney (1987) on spearmint and marjoram.

Table (3). Effect of saline irrigation water and plant spacing on fresh weight of
damsisa herb in 1999 and 2000. seasons

Levels salinity Sp&(;l:ng in cm (B Mean
in ppm (A) 15 25 35 (A) 15 25 35 (A)
1999 2000
Control 95.0 106 109 103.3 | 93.1 | 107.1 | 110.2 | 1034
4000 127.1 164 275 188.7 | 126.1 | 172.1 | 281.1 | 193.1
8000 175.0 178 255 202.7 | 172.2 | 179.1 | 265.3 | 205.5
12000 96.0 101 100 99.0 97.0 | 105.3 | 101.3 | 101.2
Mean (B) 123.3 | 137.3 | 184.8 122.1 | 140.9 | 189.5
L.S.D at 5% Salinity (A): 1.24 Salinity (A): 2.17
Spacing (B): 2.15 Spacing (B): 3.91
A XB: 1.99 AXB: 0.99

Table (4). Effect of saline irrigation water and plant spacing on dry weight of
damsisa herb in 1999 and 2000. seasons

Levels salinity Sp&(::ng in cm (B Nean
in ppm (A) 15 25 35 A) 15 25 35 (A)
1999 2000

Control 19.81 | 223 | 241 | 22.07 | 20.1 | 234 | 239 | 2247
4000 283 | 301 | 422 | 335 | 291 | 313 | 431 | 345
8000 331 | 335 | 391 | 3523 | 325 | 331 | 389 | 348
12000 181 | 21.3 | 193 [ 1957 | 183 | 204 | 20.0 | 19.57
Mean (B) 24.83 | 26.8 | 31.18 25.0 | 27.05 | 31.48
L.S.D at 5% Salinity (A): 0.72 Salinity (A): 0.65

Spacing (B): 0.15 Spacing (B): 0.41

A X B: 0.99 A X B: 0.88
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High salinity level significantly decreased fresh and dry weights during the
two seasons. The decrease in fresh and dry weights of plants might be due to the
salinity which increased osmatic pressure and caused a drop in plant water as found
by Sanchezonde and Azura (1979) on tomato plant. Similar result was obtained by
Hussein on O. basilicum and Abou El-Fadl et al. (1990) on peppermint.

Concerning spaces between plants it was noted that there was a significant
increase in fresh and dry weights by increasing spaces between plants. These results
are in harmony with those obtained by Wiebe (1987) on carrots and Bahati (1988) on
cariander. Also, the spacing with low concentration of salinity increased fresh and dry
weights during the two seasons. While the higher concentration (12000 ppm) with
spacing did not affect fresh and dry weights, as compared with control. The best
result of fresh and dry weights of whole plant was with (35 cm spaces and level 4000

ppm).

b) Effect of saline irrigation water and spacing on volatile oil percentage and
composition:

Data presented in Tables (5, 6, 7 and 8) cleared that there were an increase
in volatile oil percentage and (B-Caryophyllane %, B-pinene %, cineole %, camphor
% and Dihydroanllanol %) due to increase levels of saline water irrigation up to 8000
ppm, but it decreased when using 12000 ppm saline irrigation water. These results
may be due to the influence of the elements of water salinity, whereas a low
concentration caused increasing chemical composition in plant. Also, it was noticed
that, spacing led to a remarkable increase in volatile oil percentage and composition,
particularly under saline stress. The best results were obtained by salinity (8000 ppm)
and 35 cm between plants. These results were in agreement with those reported by
Abd El-Nabi and Hussein (1996) who reported that damsisa oil percentage increased
by salinity level increasing. Most components of the oil especially cineole were
significantly increased.

Table (5). Effect of saline irrigation water and plant spacing on volatile oil
percentage of damsisa leaves in 1999 and 2000. seasons

Levels Spacing in cm (B |
salinity in Mean Mean
ppm (A) 15 25 35 A) 15 25 35 A)
1999 2000
Control 0.124 | 0.126 | 0.126 | 0.125 | 0.126 | 0.127 | 0.128 | 0.127
4000 0.228 | 0.229 | 0.229 | 0.229 | 0.225 | 0.227 | 0.228 | 0.228
8000 0.230 | 0.230 | 0.231 | 0.230 | 0.231 | 0.233 | 0.230 | 0.231
12000 0.126 | 0.128 | 0.128 | 0.127 | 0.128 | 0.129 | 0.130 | 0.129
Mean (B) 0.177 | 0.178 | 0.179 0.178 | 0.179 | 0.179
L.S.D at 5% Salinity (A): 0.020 Salinity (A): 0.030
Spacing (B): NS Spacing (B): NS
A XB: 0.048 AXB: 0.048
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Table (6). Effect of saline irrigation water and plant spacing on the volatile oil
compositions (B-caryophyllane %) in damsisa plant in 1999 and

2000. Seasons

Levels Spacing in cm (B
salinity in Mean Mean
ppm (A) 15 25 35 A) 15 25 35 A)
1999 2000
Control 3.98 3.99 4.02 | 3.997 | 3.96 3.99 4.03 3.99
4000 4.05 4.08 4.11 4.08 4.02 4.09 4.10 4.07
8000 4.09 4.15 4.21 4.15 4.08 4.16 4.19 4.14
12000 3.91 3.95 3.93 3.93 3.93 3.96 3.95 3.95
Mean (B) 4.01 4.04 4.07 3.998 | 4.05 4.07
L.S.D at 5% Salinity (A): 0.02 Salinity (A): 0.01
Spacing (B): 0.01 Spacing (B): 0.07
A XB: 0.06 AXxB: 0.06

Table (7). Effect of saline irrigation water and plant spacing on the volatile oil
compositions (B-pinene %) of damsisa plant in 1999 and 2000.

Seasons
Levels Spacing in cm (B
salinity in Mean Mean
ppm (A) 15 25 35 A) 15 25 35 A)
1999 2000
Control 1.42 1.46 1.49 1.46 1.43 1.48 1.49 1.46
4000 191 | 193 | 196 | 193 | 191 | 1.94 | 195 | 1.93
8000 192 | 199 | 201 | 197 | 194 | 198 | 2.03 | 1.98
12000 159 | 161 | 165 | 162 | 160 | 1.62 | 163 | 1.62
Mean (B) 1.71 1.75 1.78 1.72 1.76 1.78
L.S.D at 5% Salinity (A): 0.08 Salinity (A): 0.02
Spacing (B): 0.04 Spacing (B): 0.01
A X B: 0.08 AXB: 0.09

Table (8). Effect of saline irrigation water and plant spacing on the volatile oil
compositions (Cineole %) of damsisa plant in 1999 and 2000. Seasons

Levels Spacing in cm (B
salinity in Mean Mean
opm (A) 15 25 35 (A) 15 25 35 (A)
1999 2000
Control 6.03 6.08 6.09 6.07 6.01 6.09 6.09 6.06
4000 6.07 6.09 6.11 6.09 6.08 6.11 6.12 6.01
8000 6.10 6.14 6.19 6.12 6.11 6.15 6.18 6.15
12000 6.04 6.05 6.06 6.05 6.05 6.05 6.05 6.05
Mean (B) 6.06 6.09 6.11 6.06 6.10 6.11
L.S.D at 5% Salinity (A): 0.01 Salinity (A): 0.01
Spacing (B): 0.007 Spacing (B): 0.02
A X B: 0.09 AXB: 0.09
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c) Effect of saline irrigation water and plant spacing on demsine, ambrosine and
total sesquiterpene lactones percentage in leaves:

Data in Tables (11, 12 and 13) showed that all levels of saline irrigation
water and plant spacing caused increases in ambrosine percentage, while their was
decreased in demsine percentage and total demsine and ambrosine in leaves of
damsisa.

Table (9). Effect of saline irrigation water and plant spacing on the volatile oil
compositions (Camphor %) of damsisa plant in 1999 and 2000.

Seasons
Levels Spacing in cm (B
salinity in Mean Mean
opm (A) 15 25 35 A) 15 25 35 (A)
1999 2000
Control 28.15 | 28.30 | 28.31 | 28.25 | 28.11 | 28.35 | 28.37 | 28.28
4000 28.38 | 2841 28.45 | 2841 28.40 | 28.43 28.46 28.43
8000 28.39 | 28.44 2849 28.44 | 28.40 | 28.41 28.42 28.41
12000 28.31 | 28.32 | 2833 | 28.32 | 28.31 | 28.33 [ 28.35 | 28.33
Mean (B) 28.31 | 28.37 28.4 28.31 | 28.38 28.4
L.S.D at 5% Salinity (A): 0.02 Salinity (A): 0.09
Spacing (B): 0.01 Spacing (B): 0.01
A XB: 0.12 A XB: 0.10

Table (10). Effect of saline irrigation water and plant spacing on the volatile oil
compositions (Dihydroanllanol %) of damsisa plant in 1999 and

2000. Seasons

Levels Spacing in cm (B
salinity in Mean Mean
ppm (A) 15 25 35 (A) 15 25 35 (A)
1999 2000
Control 20.21 | 20.25 | 20.27 | 20.24 | 20.22 | 20.27 | 20.27 | 20.25
4000 20.29 | 20.31 | 20.33 | 20.31 | 20.30 | 20.31 | 20.34 | 20.32
8000 20.32 | 20.37 | 20.36 | 20.35 | 20.33 | 20.37 | 20.37 | 20.36
12000 20.20 | 20.24 | 20.25 | 20.23 | 20.31 | 20.26 | 20.26 [ 20.28
Mean (B) 20.26 | 20.29 20.3 20.29 20.3 20.31
L.S.D at 5% Salinity (A): 0.012 Salinity (A): 0.010
Spacing (B): 0.011 Spacing (B): 0.013
AXB: 0.95 AXB: 0.104

Table (11). Effect of saline irrigation water and plant spacing on demsine
percentage in leaves in 1999 and 2000 seasons.
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Levels Spacing in cm (B
salinity in Mean Mean
opm (A) 15 25 35 A) 15 25 35 A)
1999 2000
Control 2.8 2.9 3.1 2.9 2.9 3.2 3.3 3.13
4000 0.68 0.91 0.99 0.86 0.74 0.89 0.94 0.86
8000 0.70 0.93 0.98 0.87 0.61 0.94 0.99 0.85
12000 0.69 0.90 0.96 0.85 0.68 0.90 0.96 0.85
Mean (B) 1.22 1.41 1.51 1.23 1.48 1.55
LSD at Salinity (A): 0.05 Salinity (A): 0.01
5% Spacing (B): 0.03 Spacing (B): 0.08
A XB: 0.01 A XB: 0.02

Table (12). Effect of saline irrigation water and plant spacing on ambrosine
percentage in leaves in 1999 and 2000 seasons.

Levels salinity Spli;allcmg in cm (B) -
inppm (A) | 15 25 35 (g"’)‘” 15 25 35 (23‘”
1999 2000

Control 2.2 24 2.9 2.50 2.2 2.6 2.9 2.57
4000 2.8 3.0 3.2 3.00 2.7 4.1 4.3 2.78
8000 2.8 3.2 34 3.13 2.8 3.2 3.6 3.20
12000 2.9 3.2 3.6 3.23 2.7 3.2 3.9 3.27
Mean (B) 2.68 2.9 3.28 2.6 3.28 3.68
L.S.D at 5% Salinity (A): 0.07 Salinity (A): 0.01

Spacing (B): 0.01 Spacing (B): 0.04

AXB: 0.02 A XxB: 0.02

Table (13). Effect of saline irrigation water and plant spacing on total demsine
and ambrosine in leaves in 1999 and 2000 seasons.

Levels Spacing in cm (B
salinity in Mean Mean
ppm (A) 15 25 35 A) 15 25 35 A)
1999 2000
Control 5.0 5.3 6.0 5.43 5.1 5.8 6.2 5.7
4000 348 | 391 | 3.94 | 389 | 3.74 | 499 | 524 | 4.66
8000 350 | 413 | 438 | 400 | 341 | 414 | 459 | 4.05
12000 359 | 410 | 456 | 408 | 3.38 | 390 | 486 | 4.05
Mean (B) 3.89 | 436 | 4.72 391 | 471 | 5.22
L.S.D at 5% Salinity (A): 0.36 Salinity (A): 0.50
Spacing (B): 0.12 Spacing (B): 0.14
AXB: 0.10 AXB: 0.03
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