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Table 1. Hoagland and Arnon modified table

. Concentration
Nutrients Source of supply (mM)
Ca(NOs3)2 4 H20 - 5-10-15
N NH4NO3-NH,4CI-
KNO3
P KH2PO4 25
K K- K2S04 35
Mg MgSQs,, 7H20 2
Ca CaCl; 5.75
Zn ZnS0O, 0.0077
Fe Fe-EDDTA 0.187
Mo H24MO7NeOz4 0.00053
4H,0
Cu CuS0Qq4. 5H,0 0.0016
Mn 1H20 MnSO, 0.037
B H;BO3 0.045
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Table 2. Analysis of the variance of the elements under the influence of different levels of nitrogen, different
ratios of nitrate to ammonium and salinity

Source N p K Na Fe Zn Cu Chl . .
of Df Qil contl. Qil
variation % mg kg* mgg  (mgpot!) Conc.
Blook 2 001 00" 005 00 38 19 132% 04" 269.5™ 0.0
g;troge“ 2 208" 00" 156" 33" 239717 101.3" 2455 1040~ 787328.7" 13.3"
(Nb?/ NH 4 155 00" 127 02" 24721~ 1658~ 1215” 251~ 3008445~ 2.1
Salinity ox o . . . . - o - o
0 1 147% 01" 1832~ 365 6398.0™ 264.6™ 313.3" 21.8" 20473513 23.1
axhb 8 003" 00™ 004 00" 891" 38 56 08  200472.8™ 0.Y
axc 2 164" 00 022% 25 1859™  10.9° 200 24" 1337326~ 13"
bxc 4 00°" 00" 039" 01% 976 39 39" 10  109129.2" 0.7°
axbxc 8 005 00 001™ 00° 762%™ 55% 547 04 12678.0% 0.2
Error 58 005 00 002 00 58.3 26 6.6 11 1468.8 0.0

*P <0.05, ** P <0.01, ns: nonsignificant
Chl: Chlorophyl, Oil cont: Oil content, Oil conc: Oil concentration
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Figure 1. Comparison of means of the effect of interaction between nitrogen and salinity on the percentage

nitrogen
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Table 3. Comparison of means of the effect of nitrate to ammonium ratios on the concentration of nutrients
and chlorophyll content

N N P K Na Fe Zn Cu Chl
% mg kg mg g*

5mM 15° 0.34°  25° 1.22 157¢ 33.1¢ 25.9¢ 9.42
10 mM 2.8° 0.38° 2.7° 1° 163.3° 40.5° 29.2° 11.6°
15 mM 3 0.42 2.92 0.5¢ 174.62 44.6° 31.6 13.1°
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Table 4. Comparison of means of the effect of nitrate to ammonium ratios on the concentration of
nutrients and chlorophyll content

NOs/NH; N P K Na Fe Zn Cu Chl

% mg kg™ mg g

100.0 209 032 29 1.1 151.4¢ 35.6° 25.49 12.42
75.25 23 0360 2.9 1.0 156.4¢ 37.3¢ 27.4¢ 12.42
50.50 24° 038 2.8  0.9° 164.8° 39.6¢ 29.2b 11.8°
25.75 275 0.40° 2.6 0.8° 171.3° 41.4° 30.9% 10.7°
0.100 2.80  041° 2.3 0.8° 180.32 4328 31.8 9.7¢

Chl: Chlorophyl,
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Table 5. Comparison of means of the effect of salinity on the concentration of nutrients and
chlorophyll content

Salinity N P K Na Fe Zn Cu Chl
% mg kg™ mg g*

0mM 2.9 0.42 3.22 0.3 173.42 41.18 30.82 11.9

50 mM 2.1° 0.3 2.3 1.6° 156.5° 37.3 27.1° 10.9°
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Figure 2. Comparison of means of the effect of interaction between nitrogen and salinity on the percentage
potassium
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Figure 3. Comparison of means of the effect of interaction between different ratios of nitrate to ammonium
and salinity on the percentage potassium
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0il Conc Qilcont.  Chl P K Na Fe Zn Cu
" mgpot! mgg? % mg kg
Oil Conc. 1
Qil Cont.(mg pot?) .965™ 1
Chl (mg g% 694" 667 1
N % 7497 .648™  .485™
P% .589™ 5117 2127 .808™ 1
K % .790™ .802™  .616™ 502" 467" 1
Na % -661"  -613™ -400" -.612" -.746™ -720™ 1
Fe (mg kg?) 416" 319" 116 674" 787" 255" -677" 1
Zn (mg kg™t 601 .481% 416~ 882" .740™ 293" -585" .729™ 1
Cu (mg kgl 4687 375™ 200 713" 7277 254" -642° 740 765" 1

Chl: Chlorophyl, Oil cont: Oil content, Oil conc: Oil concentration

YA

1. Chloroplasts
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Effect of Different Levels of Nitrogen and Different Ratios of Nitrate:
Ammonium on Chemical Composition and Essential Oil of Denaii Thyme
in Saline and non-Saline Conditions

Simin Shahoori', Ebrahim Sepehr?, Amir Rahimi®
(Received: September 2017 Accepted: February 2018)

Abstract

In order to study the different levels of nitrogen and different nitrate: ammonium ratios in saline and
non-saline conditions on the content of chlorophyll, the amount of nutrients and essential oil of denaii
thyme, a factorial experiment was conducted in a randomized complete block design with 30
treatments and 3 replications. Nitrogen in three levels (5, 10 and 15 mM), nitrate: ammonium ratios
in five levels (100: 0, 75:25, 50:50, 25:75, 0: 100) and salinity in two levels (0 and 50 mM Sodium
Chloride) were treated. Results showed that the concentration of nutrients, chlorophyll content and
essential oil yield were increased by increasing in nitrogen amount. In terms of different nitrate:
ammonium ratios, the concentration of potassium, sodium and chlorophyll content in plant were
increased by increasing nitrate ratio, whereas the concentration of nitrogen, phosphorus, iron, copper
and zinc in plant tissues were increased by increasing ammonium ratio. Salinity reduced the
concentration of nutrients, chlorophyll content and essential oil percentage and increased sodium
concentration in plant tissues. The highest percentage and yield of essential oil were obtained from
the 75:25 ratio in non- saline conditions and from 50:50 ratio in saline conditions.
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