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Abstract

In order to reduce the effects of salinity on germination and growth characteristics of Khuzestani savory by humic acid, two experiments were
performed. The first experiment was done by seed priming with zero concentrations, 20, 40 and 60 mg/l of humic acid (H1, H2, H3 and H4,
respectively) and then germination them in zero salinity (distilled water), 50, 25, 75 and 100 mM sodium chloride (S1, S2, S3, S4 and S5,
respectively) in petri dishes. Factors in in the second experiment at the greenhouse were humic acid (zero, 10, 20, 30 and 40 mg/kg soil i.e. H1, H2,
H3, H4 and H5, respectively) and salinity stress of sodium chloride (S1, S2, S3, S4 and S5). The results of the first experiment showed that
germination percentage and rate were decreased by increasing in salinity, so, germination of 95% in control reuced to 45.8% in S5 treatment. While,
germination rate and percentage were improved by humic acid priming particularly at 60 mg/l. Maximum and minimum vigor indexes (69.9 and
6.3) were observed at H4S1 and H1S5, respectively. Also, the most length of radicle and plumula with average of 27.5 and 42.5 were recorded in
H4S1. In the second experiment (greenhouse), salinity also decreased the growth characteristics, so the minimum stem and root dimeters (2.15 and
1.54 cm) were obtained by S5 salinity level. While the use of humic acid led to the improvement of these growth traits. Under salinity stress, the
highest dry weight of root (0.260 g/plant) and stem (0.995 g/plant) produced by S1 and their minimum ones (0.759 and 0.197 g/plant) were produced
in S5 treatment. In contrast, the highest dry weight of roots and stems was observed with an average of 0.257 and 1.08 g/plant in H5 treatment level,
respectively. The highest chlorophyll index was observed in S1 with an average of 106, which decreased to its lowest value (55.6) with increasing
salinity to S5. Humic acid significantly improved the chlorophyll index and its highest amount was observed in H4. The positive results of using
humic acid in reducing the harmful effects of salinity, in addition to laboratory (seed priming) were also proven in pots (soil application). Therefore,
in general, according to the positive results of this study on improving the germination and growth indices of Khuzestani savory plant, the use of
humic acid can be recommended as a solution to reduce the adverse effects of salinity.
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Table 1- Aanalysis of soil that was used for greenhouse experiment
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Table 2- Analysis of variance (mean squares) of some germination characteristics of Satureja khuzistanica
(Andimeshk's ecotype) in laboratory conditions
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Table 3- Comparison of the effect of salinity stress and humic acid on germination traits of Satureja
khuzistanica (Andimeshk's ecotype) seeds under laboratory conditions
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In each section (Humic acid and Salinity) of the table, means in a column with common letters are not statistically
significant based on the Duncan’s multiple range test at the 5 percent level.
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Table 4- Comparison of the effect of salinity stress and humic acid on germination traits of Satureja
khuzistanica (Andimeshk's ecotype) seeds under laboratory conditions
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In each column, means with common letters are not statistically significant based on the Duncan’s multiple range test at

the 5 percent level.
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Table 5- Analysis of variance (mean squ ares) of some growth characteristics in Satureja khuzistanica
(Andimeshk's ecotype) in greenhouse conditions
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Table 6 - Comparison of the interaction of salinity and humic acid on the trait of Satureja khuzistanica
(Andimeshk's ecotype) under greenhouse conditions
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Root Stem Stem dry Root dry N2 Electrolyte
diameter  diameter weight weight
g 9 Chlorophyll |eakage (%)
(mm) (mm) (g/plant) (9/plant) index
Sos
Salinity
(mM NaCl)
0 2.10a 2.74a 0.260 a 0.995 a 106 a 42,84 ¢
10 2.05a 2.63ab 0.262 a 0.999 a 99.8b 50.27d
20 1.85b 2.39¢ 0.256 a 0.929b 86.5¢c 53.53 ¢
40 1.81b 2.54b 0.244 a 0.897 b 72.7d 58.20 b
60 154c 2.15d 0.197 b 0.759 ¢ 55.6 e 64.16 a
e gt o
Humic acid
(mg/kg soil)
0 1.78¢ 2.09d 0.231¢c 0.76e 77.7d 54.69 a
25 1.81cb 2.19d 0.238 ch 0.84d 80.5¢c 54.48 ab
50 1.84 bc 2.49c¢ 0.244 abc 0.92¢c 84.4b 53.99 ab
75 1.93 ab 2.69b 0.249 ab 0.98b 86.8 b 53.50 b
100 1.98a 3.00a 0.257 a 1.08 a 91.3a 52.33¢
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In each column, means with common letters are not statistically significant based on the Duncan’s multiple

range test at the 5 percent level.
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