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Table 1)Comparison of the mean of traits affected by the interaction of sodium selenate, humic and fulvic acids

Na2SeO4 Organic Shoot fresh IS hoo;c] Root dry Root fresh Root dry chi hvil Catal MDH Se accumulation S accum:latlon

(gl acids(mg)  weight (6) ‘z;% weight (5)  weight(g)  weight () ey dille: (shoot) (el
0 H1 71 25.33¢ 18¢ 1.33¢ 1.21¢ 22.87% 2.11¢ 2.1b 2.4¢ 2.20e
0 H2 71 30° 18.32¢ 1.33¢ 1.23< 24.89% 2.14¢ 2.2b 2.5¢ 2.3¢e
0 H3 728 30.45° 18.34¢ 1.34¢ 1.28¢ 24.96% 2.16¢ 2.2° 2.8¢ 2.5d
0 F1 71¢e 31.55P 19.32¢ 1.35¢ 1.37¢ 18.9¢ 2.31° 2.5P 44 3d
0 F2 784 31.75° 19.66° 1.36¢ 1.38¢ 19.2° 2.33° 2.5b 4.5¢ 4.2¢
0 F3 80¢ 32.6° 19.76¢ 1.38¢ 1.4b¢ 20.83° 2.36° 2.6° 4.7¢ 4.3¢
0 control 68 26.8° 16.01¢ 1.3¢ 1.23¢ 124 2¢ 1.7¢ 2.1¢ 2.1¢
6 H1 814 39.23 21.53b¢ 1.48¢ 1.42b¢ 24.84° 2.38° 2.7° 7¢ 6.6¢
6 H2 83d 39.43° 21.73b¢ 1.5b¢ 1.47b 25.87° 2.4° 2.9 7.2¢ 6.7
6 H3 83¢ 39.85° 21be 1.5b¢ 1.5b¢ 25.942 2.4b 35 7.5¢ 6.8°
6 F1 914 40.66° 22.05b¢ 1.56b 1.6 17¢ 2.5b 3.3bc 8.3¢ 7.3¢
6 F2 72 40.76° 22.44%¢ 1.66% 1.62b¢ 17.75¢ 2.53° 3.3bc 8.5¢ 7.6¢
6 F3 64¢ 40.88° 22.64b 1.7b 1.65b¢ 21.79° 2.55P 3.4b¢ 8.7¢ 7.4¢
6 control 679 320 17.29¢ 0.91¢ 1.25b¢ 12.6¢ 2.2¢ 1.8° 4 3.5¢
8 H1 109¢ 40.2b 23.54¢b¢ 1.7b¢ 1.71° 24.92° 2.58° 3.5b¢ 8.7¢ 8.4¢
8 H2 109¢ 41.44% 23.66b 1.80¢ 1.74° 25.84° 2.6° 3.6 9¢ 8.8¢
8 H3 111¢ 41.76% 245 1.93b¢ 1.76° 25.92° 2.65° 3.7b¢ 9¢ 9¢
8 F1 123¢ 42.43® 26.01° 2.12b 1.9420 18.54¢ 2.76b 4.3b 10.1b¢ 7.7¢
8 F2 125¢ 42.76% 26.34° 2.25% 1.96% 19.72° 2.8° 4.4° 10.4b¢ 8.2¢
8 F3 127¢ 42.98% 26.75° 2.49%° 1.98% 22.7% 2.81° 4.6° 10.5b¢ 9.4¢
8 con 70¢% 33.50 19¢ 1.3220 1.28% 17¢ 2.3b 2.5b 5.5 5d
12 H1 131° 41.41% 27.12% 2.7% 2.11% 25.6° 3.2° 5.5° 11° 10¢
12 H2 136 42.45% 27.43% 2.87% 2.21% 26.77° 3.252 5.8° 11.5° 10.5¢
12 H3 1362 43.65% 27.55% 2.972 2.22% 27.152 3.26° 5.8 11.8° 10.8¢
12 F1 150° 44.43° 28.65? 2.8 2.26% 19.46° 3.39° 6.3 12.7b 10.9¢
12 F2 1522 44.052 28.78° 3.052 2.912 19.63° 3.42° 6.5° 132 11.1°
12 F3 1532 44.65° 29.042 3.16° 3.022 23.64° 3.522 6.7 13.52 12.22
12 control 128¢ 150 19¢ 2.16b 2.122 104 2¢ 2.8 10.8b¢ 10.1¢
16 H1 58¢ 214 13¢ 0.83¢ 1.11¢ 242 1.76¢ 1.5¢ 13 11°
16 H2 60° 214 13.5¢ 0.85¢ 1.144 26.9° 2¢ 2.5° 13.5% 12.8°
16 H3 64¢ 20.64 13.8¢ 0.88¢ 1.16¢ 26.1° 2.02¢ 2.6° 13.7% 13.32
16 F1 56¢ 21.5¢ 14 0.9¢ 1.19¢ 18.3¢ 2.09¢ 2.7° 13.5% 12.5a
16 F2 68¢% 21.8¢ 14.52 0.91¢ 1.24 19¢ 2.11¢ 2.6° 13.6%° 132
16 F3 73¢ 21.34 164 0.96° 1.234 22.2% 2.21° 2.8° 14.7° 13.8°
16 control 48f 15¢ 11¢ 0.88¢ 1.1¢ 8¢ 1.5¢ 1.9¢ 12.7° 12.52

Similar letters in each column shows non- significant difference according to Duncan test at 5% level Wil . Sls ojnj L70 clm 03 s pme Bl 5 e phe edkasOlis Ot o 5 alie Loy >
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Table 2) Essential oils constituents of Dill in different treatments (100 ml/ g of dry leaves) it sl jleg s Lad puilel el glulds OlS 5 (Y Jyue
treatments Essential oils constituents
N?;E?I? 4 acic?sr(?ﬁr::gl n) o -Phellandene Carvone Thujone o -Pinene [ -Myrcene Apiol Dill Germacrene-D
0 F1 12.03¢ 0.13f 0.145° 0.502" 0.432" 1.024¢ 0.030¢ 0.843f
0 F2 15.26f 0.42° 0.146¢ 0.513" 0.495" 1.026¢ 0.031¢ 0.912f
0 F3 19.43¢ 0.49° 0.149¢ 0.543" 0.513" 1.031¢ 0.032¢ 0.921f
0 H1 10.16¢ 0.06" 0.1324 0.489" 0.3022/ 1.010¢ 0.021¢ 0.432f%
0 H2 11.17¢ 0.09" 0.132¢ 0.493" 0.373" 1.012¢ 0.027¢ 0.765f
0 H3 11.87¢ 0.10" 0.134¢ 0.498" 0.402" 1.013¢ 0.028¢ 0.828f
6 F1 23.13« 1.22¢ 0.197< 0.676% 0.603% 1.062¢ 0.062¢ 1.543¢%
6 F2 25.06¢ 1.36° 0.199< 0.712f 0.642f 1.066¢ 0.067< 1.652¢%
6 F3 29.13« 1.95¢ 0.200¢ 0.732f 0.653f 1.086¢ 0.065% 1.991¢%
6 H1 21.07¢ 1.06¢ 0.193< 0.656% 0.5788 1.043¢ 0.071¢ 1.032¢
6 H2 22.08< 0.9¢ 0.194< 0.665%® 0.611% 1.051¢ 0.074< 1.022¢
6 H3 22.67¢ 1.16¢ 0.195< 0.678f% 0.6241 1.058¢ 0.076< 1.019¢
8 F1 24.04< 3.34b 0.322° 0.832¢ 0.742¢ 1.212¢ 0.083¢ 2.081¢
8 F2 26.16< 3.07¢ 0.302" 0.912% 0.765% 1.356¢ 0.087¢ 2.073¢
8 F3 29.03b¢ 4.15¢ 0.298" 0.981¢% 0.863¢ 1.487¢ 0.090¢ 2.0924
8 H1 30.47< 2.54¢ 0.285¢ 0.842% 0.842¢ 1.042¢f 0.071° 2.0324
8 H2 32.08< 2.374 0.208¢ 0.823¢% 0.823¢d 1.092¢ 0.074¢ 2.022¢
8 H3 32.67¢ 2.78¢ 0.202¢ 0.811° 0.745¢ 1.110¢ 0.076¢ 2.019¢
12 F1 35.23b¢ 6.43¢ 0.407° 1.613< 0.912¢ 2.432¢ 0.162° 4.181¢
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Abstract Selenium, known as a key ingredient for human and animal health,
can play an important role in the antioxidant mechanism in plants.
Unfortunately, many plants fail to have enough selenium, which has led
to selenium enrichment. The aim of this study was to investigate the effect of
selenium combined with fulvic acid and humic acid on nutritional value of dill.
To this end, an experiment based on a completely randomized factorial design
with three levels of fulvic acid and humic acid (0, 50 and 150 mmol/L) and
selenium application at 5 levels (0, 6, 8, 12 and 16 mg/L) with three replications
was conducted in a greenhouse. The results of this experiment showed that the
effect of 50 mmol/L fulvic acids + 12 mg/L sodium selanate, was significant
on morpho-physiological traits such as shoot and root dry weight, plant height,
chlorophyll, essence, amount of selenium, and antioxidant enzymes. The
results indicate that selenium along with the acids increased and improved
essential oil constituents such as alpha-pinene (3.129%), beta-myrcene
(2,231%), alpha-phellandene (46.14%) and carvone (74.83%).
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