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EXTENDED ABSTRACT

Introduction

Due to the increase in population, the cultivation of
vegetables, which are rich in vitamins and minerals, has
expanded, with lettuce being the most consumed vegetable
in the world. Lettuce has the scientific name (Lactuca
sativa.L). Lettuce seeds have low nutrient reserves and small
size, which causes uneven germination and slow seedling
growth. Part of the seed structure provides the nutrients
needed by the embryo, but in many seeds this amount of
nutrients is not enough to meet the embryo's needs, and
using nutrients from outside the seed improves and
strengthens the seed's strength in the early stages of
germination. Today, various methods have been evaluated
to improve seed quality in order to increase the germination
percentage and better seedling establishment under
environmental stress conditions, especially drought and
salinity stress. Pre-sowing treatments and various types of
seed coatings are among the seed strengthening methods
used worldwide. Coating methods are often implemented
quickly, and there are few details of their progress in the
scientific literature. Considering this and the value of the
subject, the present study was conducted to investigate and
determine the most appropriate coating for lettuce seeds to
cope with drought stress conditions

Materials and Methods

In order to evaluate some traits related to the germination of
lettuce seeds of the Setareh variety, a study was conducted
in the laboratory of the Faculty of Agriculture, Ferdowsi
University of Mashhad in 1401 as a two-factor factorial
based on a completely randomized design with four
replications. In this study, the first factor was seed coating
at seven levels including: C1) uncoated seeds (control), C2)
seed coating with gibberellin-kaolin, C3) seed coating with
gibberellin-humic acid-kaolin, C4) seed coating with
gibberellin-micronutrients-kaolin, C5) seed coating with
gibberellin-macronutrients-kaolin, C6) seed coating with
humic acid-micronutrients-kaolin, C7) seed coating with
gibberellin-humic  acid-micronutrients-kaolin, and the
second factor was germination at three levels of drought
stress (zero (no stress), -0.4, -0.8 MPa) using polyethylene

glycol.

Results and Discussion

The results obtained from the analysis of variance of the data
showed that the interaction effect of seed coating and
drought stress had a significant effect on the traits of
germination percentage, germination rate, germination
uniformity, average germination time, average shoot length,
average root length, and seed vigor index at the 1%
probability level.

Overall, drought stress reduced the germination percentage
in the coated treatments. Drought stress limits water
absorption by seeds, movement and transport of seed
reserves, and on the other hand, it directly affects the organic
structure and synthesis of embryo proteins, which causes
disruption in seed germination. Lettuce is one of the crops
sensitive to drought stress, which in the present study also
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showed a decrease in germination indices under drought
stress conditions. Also, in this experiment, the application of
gibberellin-kaolin-humic acid (C3) and gibberellin-kaolin
(C2) coatings under drought stress conditions improved
germination. Scientists stated that the use of nutrients in the
seed coating composition increases the initial growth of the
seedling, but there is a limit to the amount used, and it is
necessary to use an appropriate amount that does not harm
germination. In the above experiment, the use of some
coatings (C4, C5, C6, C7) also reduced germination indices.
The reduction in germination speed in the treatments also
affected the germination uniformity indices and the average
germination duration; and resulted in a decrease in
uniformity and an increase in the average germination
duration. If water absorption by the seed is irregular or slow,
the metabolic reactions of germination within the seed are
disrupted, ultimately increasing the time for radicle
emergence from the seed and decreasing the germination
speed. The results of the present study also confirm this
effect by comparing the data, increasing the concentration of
drought stress caused a decrease in seedling length
compared to non-stressed conditions.) The decrease in seed
water absorption due to increased stress causes a decrease in
hormone secretion and enzyme activity, and the growth of
the seedling (length of the stem and root) is impaired. One
of the effective factors in reducing the length of the stem
under stress conditions is the reduction or lack of transfer of
nutrients from the cotyledons to the embryo, which is also
consistent with the results of the above experiment.

In the results of this experiment, C2 and C3 seed coatings
showed better results under drought stress conditions, which
may be due to the presence of gibberellin and humic acid
compounds in the seed coating. Seed coating treatments that
used micronutrients and macronutrients in their
compositions had a low seed vigor index compared to the
control, which may be that the amount of materials used in
seed coating caused damage to the seed tissue and reduced
shoot and root growth, which resulted in a decrease in the
seed vigor index.

Conclusion

In general, the results of the effect of seed coating and
drought stress showed that the response of seed coatings to
stress levels on germination criteria was different; thus,
increasing the stress level greatly reduced germination
indices in all traits; so that at a stress level of -0.8 MPa, only
the seed treatment coated with gibberellin kaolin and the
seed coated with gibberellin kaolin humic acid germination
was observed, and germination was stopped in other
treatments. At a stress level of -0.4 MPa, the treatments of
seed coated with gibberellin kaolin and seed coated with
gibberellin kaolin humic acid showed the best performance
in the traits of germination percentage, germination rate, and
seed vigor index, and the gibberellin kaolin humic acid
coating led to an improvement in the trait of average
germination duration compared to uncoated seeds (control).
Overall, seed coating will help preserve the environment and
improve germination indicators due to the low use of
chemicals
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