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ABSTRACT

Ajowan (Carum copticum L. C.B. Clarke) is an annual plant of the Apiaceae family with medicinal,
health and industrial uses. To investigate the effect of irrigation water salinity and planting date on some
characteristics of this plant, a split-split plot experiment based on a randomized complete design with
three replications was conducted in Isfahan, Iran. Two different planting dates (spring: March 23 and
summer: June 21) and four different salinity levels (0.3 (control), 3, 6 and 9 dS/m), were assigned to main
plots and subplots, respectively. The results showed that the highest plant height (93.2 cm) and biological
yield (1367.7 g/m?) were obtained at 0.3 dS/m and summer planting date and maximum seed yield (230
g/m?) was observed at 0.3 dS/m and spring planting date. Increasing salinity levels decreased plant height,
biological and seed yields. Interaction effects of salinity and planting season on essential oil percent and
yield was not significant. The number of compounds identified in aerial parts of essential oil was 15 and
11 in summer and spring planting season, respectively. Based on the results, salinity had significant effect
on essential oil yield, but no significant effect on essential oil percentage. Quality and quantity changes of
essential oil components had no typical pattern. Spring was the most appropriate planting date in Isfahan
climatic conditions for ajowan.
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Table 1. Physio-chemical properties of the experimental site soil (0-30 cm soil depth)

Gravel Sand Silt Clay TN 0.C
(%) pH Ece (dS/m)
20-25 58 22 20 0.14 1.44 7.64 1.75
Anions Cations HCO5 SO,? Cl Ca*?+Mg*? Na*
102 110 10.8 55.2 36 85 25
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Table 2. Combined variance analysis of some Ajowan traits in spring and summer cultivation under
salinity stress

Mean Squares

S.0v df Plant height Biological yield Seed yield Essential oil of Essential oil
seed yield of seed
Planting season 1 6826™ 2155™ 863.2™ 1.489" 0.1121m
Error (a) 4 51.15 1764 426.6 0.0799 0.1217
Salinity 3 145.1 154906™ 8087 0.2286 " 0.675 "™
Salinityx Planting season 3 130.9 6113 870.5™ 0.113™ 0.015"™
Error (b) 12 22.25 1729.8 141.6 0.1726 0.1115

*% ns
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" and**: non-significant and significant at 1% of probability level, respectively.
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Table 3. Mean comparison of Ajowan traits in spring and summer cultivation under salinity stress

Planting season Plant height Biological yield Seed yield Essential oil of Essential oil yield
(cm) (g/m?) (g/m?) seed(%) of seed (ml/m?)
Spring 52° 945.2° 185.4a 41° 76°
Summer 85.7 2 1196.92 1734 a 392 6.8°
Salinity (dS/m)

0.3 74.1° 126052 216.3a 4.1° 8.9%
3 71.2% 1116.1° 2025a 4.1° 832
6 67.5% 1031.1°¢ 162.6 b 39% 6.3°
9 62.7° 876.3 ¢ 136.2 ¢ 39° 53°
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Means with the same letters in the same column are not significantly different at 1% probability level.
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Table 4. Mean comparison of interaction effects of planting date and salinity stress on Ajowan traits in

spring
Planting season Salinity levels Plant height Biological yield Seed yield [Essential oil of Essential oil
(dS/m) (cm) (g/m?) (g/m?) seed(%) yield
of seed (ml/m?)

1 0.3 56.6 1153.5 230° 4.2% 9.62
1 3 52.1°¢ 995.8 d 217.6%® 4.2° 9.1%®
1 6 50.1°¢ 9275°¢ 169 « 42 6.8 %
1 9 49.2° 703.9° 125.1¢ 392 49®
2 0.3 93.2% 1367.6 ¢ 202.7%® 42 8.3%
2 3 915% 1236.4° 187.4 % 42 7.4°%
2 6 84.8% 1134.6 ™ 156.3 ¢ 382 59°¢
2 9 73.3° 1048.8 « 147.3 % 39° 58°¢
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Means with the same letters in the same column are not significantly different at 1% probability level. Spring = 1, Summer =2
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Table 5. Percentages of Ajowan aerial parts essential oil constituents at different salinity levels in spring

cultivation.
Salinity levels
Essential oil Inhibition index
components 0.3dS/m 3dS/m 6 dS/m 9dS/m
a-thujene 912 0.4 0.5 0.3 0.4
a-pinene 919 0.1 0.2 0.1 0.1
Sabinene 958 0.5 0 0.4 0.6
B-pinene 970 0.8 1 0.7 0.8
Myrcene 982 0.1 0.1 0.2 0.1
5-3-carene 988 0 0.1 0.1 0
o -terpinene 993 0.4 0.4 0.3 0.3
p-cymene 1001 21.1 22.8 20.5 22.8
Limoinene 1004 0 11 12 0
y-terpinene 1031 25.2 26.7 26.5 28.1
terpinen-4-ol 1153 0.1 0.2 0.2 0
methyl ether thymol 1190 0 0 0 19
methyl ether carvacrol 1212 0.7 0 0.1 0
Thymol 1259 47.8 444 415 44.2
Carvacrol 1262 0.5 0 0.1 0.4

Al ciS )8 (6,98 @l Folaw jo ld; jd Guilel sases LSas SLuS 5 ds 0 -F Jgo

Table 6. Percentages of Ajowan aerial parts essential oil constituents at different salinity levels in
summer cultivation.

Salinity levels

Essential oil components Inhibition index 0.3dS/m 3dS/m 6dS/m 9dS/m
a—pinene 927 0.2 0.4 0.1 0.1
sabinene 968 0 0.2 0 0.2
B—pinene 972 0.3 0.2 0.4 0.4
Myrcene 985 0.8 0.6 0.8 0.8
a-phellandrene 1000 0.1 0.2 0.2 0.1
a-terpinene 1008 0 0.3 0 0.3
p-cymene 1019 10.4 9.9 12.2 11.6
Limonene 1022 0.5 0.4 0.4 0.6
y-terpinene 1056 245 19.9 21.1 39.7
thymol 1295 59.4 64.2 60.8 435
carvacrol 1298 1.5 2.3 1 0.8
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