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Abstract

Background and Obijectives: Today, the excessive use of chemical fertilizers in order to produce more
agricultural products has faced many risks to the health of the environment, soil and surface and underground
water. Therefore, considering the positive effect of organic fertilizers such as humic acid in agriculture, the
present research was conducted with the aim of studying the effect of humic acid on the growth and gas
exchange of two-year-old jujube seedlings.

Materials and Methods: Two-year-old jujube seedlings with the same size were planted in the beds prepared
in the nursery of Mashhad green belt seedling production center in the form of pits and with 1.5 x 1.5 meters
intervals. In 5 separate experimental plots, nursery soil was mixed with animal manure completely and
uniformly. Then, in addition to animal manure, humic acid fertilizer with concentrations of 50 and 300 mg.L"
! was applied in two plots, and in two other plots, foliar spraying was done on the leaf surfaces of seedlings
with the mentioned concentrations at the beginning of the growing season. After 180 days of applying the
treatments, the growth and physiological characteristics of the seedlings, including the seedlings height, collar
diameter, root length, number of leaves and twigs, dry weight of shoot and root, the amount of gas exchange,
the intensity of photosynthesis and the survival of the seedlings were measured and compared statistically.

Results: The results showed that the use of humic acid was completely effective on vegetative variables,
photosynthesis and gas exchange of two-year-old jujube seedlings and improved them. According to the
findings of this research, humic acid treatment with a concentration of 300 mg.L* added to the soil caused the
highest amount of seedling growth in diameter (4 mm) and height (71 cm), the number of leaves (56) and twigs
(14), dry weight of roots (43 g) and aerial parts (61 g), photosynthesis rate (12.9 umol.m?.s1), transpiration
(4.3 mmol.m2.s) and stomatal conductance (1.38 mol.m2.s). Increasing humic acid in the soil has a better
performance than spraying on the leaf surface. In all evaluated variables, animal manure treatment created the
lowest average.

Conclusion: Considering the positive effects of humic acid on gas exchange and improving the vegetative
characteristics of jujube seedlings and the effect on increasing biomass, adding humic acid fertilizers with a
concentration of 300 mg.L* to the soil are recommended during planting the jujube seedlings in urban green
spaces, horticulture and green belts of cities.

Keywords: Gas Exchange, Growth Characteristics, Jujube, Organic Manure, Photosynthesis Intensity,
Transpiration
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