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Extended Abstract

1. Introduction: Satureja khuzistanica is a native plant of Iran, which is used as a vegetable, spice, decoction,
painkiller and disinfectant in traditional medicine, food and pharmaceutical industries, and has antifungal,
antimicrobial and antibacterial properties. It is pain-relieving, anti-diabetic, antioxidant, anti-inflammatory,
reduces blood fat and triglycerides. One of the problems of mass production of plants through seeds and seed
production industries is the low germination percentage of wild plant seeds due to the lack of ecological
compatibility with domestic environment conditions. The quality of light is one of the most important
environmental factors for the growth and development of plants, so the use of different light spectrums is one of
the stimulating methods to increase the indicators of seed germination of different plants and their seedling growth.
2. Materials and Methods: In order to investigate the effects of light quality on the germination indices and
biochemical characteristics of S. khuzistanica, an experiment was conducted in the form of a completely
randomized design in three replications in 2022, in the Medicinal Plants and Drugs Research Institute of Shahid
Beheshti University, Tehran. The experimental treatments included the combination of light at four levels (red
light, 30% blue + 70% red, blue, fluorescent). S. khuzistanica seeds were obtained from the collection of medicinal
plants of Shahid Beheshti University's Medicinal Plants and Drugs Research Institute and were washed for 30
seconds with a five percent sodium hypochlorite solution and then washed four times with sterile distilled water
and 40 seeds were selected in each petri dish and in four Rows are arranged randomly. Germination indices
(germination percentage and speed), growth indices (shoot and root length, shoot and root dry weight) and
biochemical characteristics (chlorophyll a, chlorophyll b, carotenoid, total phenol, peroxidase, and super oxidase
dismutase and catalase enzyme activity) were evaluated.

3. Results and Discussion: The highest percentage of germination (84.33%) and germination speed (45.87%)
were achieved with the use of red light. Also, the highest length of radicle (3.53 cm), the highest dry weight of
radicle (0.51 mg/seedling) and the dry weight of plumule (0.45 mg/seedling) in the treatment of 30% blue + 70%
red and the highest length of plumule (1.68 cm) were obtained in the red treatment, respectively. The highest
chlorophyll a (0.58 mg.g™* FW) and chlorophyll b (0.49 mg.g™* FW) were observed in red light treatment and the
highest carotenoid content (0.48 mg.g* FW) was observed in blue light treatment. With the use of blue light, the
activity of catalase and peroxidase enzymes increased and the activity of superoxide dismutase decreased.

4. Conclusion: The results of this research showed that the germination indices, growth and biochemical
characteristics of S. khuzistanica seedlings were affected by different light spectrums. In general, the results
indicated the possibility of improving the germination indices, growth and biochemical characteristics of S.
khuzistanica seedlings using a combination of blue and red lights compared to fluorescent light.
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Figure 1- Light combination effects on germination percentage of Satureja khuzistanica seeds (R: Red

light, B: Blue light and F: Fluorescent light)
(In each column, means with similar letters are not significantly difference at 5% probability level).
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Figure 2- Light combination effects on germination percentage rate of Satureja khuzistanica seeds (R: Red

light, B: Blue light and F: Fluorescent light)
(In each column, means with similar letters are not significantly difference at 5% probability level).
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Figure 3- Light combination effects on radical and plumule length of Satureja khuzistanica seedlings (R: Red light, B:

Blue light and F: Fluorescent light)
(In each column, means with similar letters are not significantly difference at 5% probability level).
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Figure 4- Light combination effects on radical and plumule weight of Satureja khuzistanica seedlings (R: Red light, B:

Blue light and F: Fluorescent light)
(In each column, means with similar letters are not significantly difference at 5% probability level).
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Table 2- Mean comparison of light combinations effects on biochemical traits of Satureja khuzistanica

seedling
oS I s & bds,l5 b s,k Sdgid IS

Treatment Total phenol Chlorophyll a Chlorophyll b Carotenoids
(mg GEA. g FW) (mg.g* FW) (mg.g* FW) (mg.g* FW)

R 8.12° 0.582 0.49? 0.37¢

80%R+20%B 9.12 0.35° 0.31° 0.42°

60%R+40%B 9.72 0.44P 0.38° 0.48°

F 7.32° 0.18¢ 0.16¢ 0.19¢

X5l gl e B P<0.05 Jlazim | o 10 LSD (5051 (leol yy aiid S jiiie B> S (gllo a5 oo Kilbeo o5 12 30
Means with the similar letter (s) in each column show insignificant difference according to LSD test, p<0.05.
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Table 3- Mean comparison of light combinations effects on Activity of antioxidant enzymes in Satureja
khuzistanica seedling

oS VB 31 eodlad oS o357 cedlad BTSNV L NPWIREH JOW L
Treatment CAT activity peroxidase superoxide dismutase
(U/ug of proteins) (U/ug of proteins) (U/ug of proteins)
R 8.12° 0.35°¢ 0.492
80%R+20%B 9.18 0.44° 0.31°
60%R+40%B 9.72 0.48? 0.38°
F 7.32° 0.18¢ 0.16¢

5105 (5 o ime BN P<0.05 oo elans ;5 LSD (9031 (bl s a5 20 Gy S (61l a5 pola uSolio eygin 40
Means with the similar letter(s) in each column show insignificant difference according to LSD test, p<0.05.
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