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Article Info ABSTRACT

Article type: Background and objectives: Buckwheat (Fagopyrum esculentum

Research Full Paper Moench) is an annual plant of the Polyganales family, native to the
United States of America. This plant is one of the most important

Article history: medicinal plants. However, Drought stress as a limiting factor has a

Received: 2022/04/04 great effect on reducing its yield. Therefore, this study aimed to

Revised: 2022/08/18 investigate the effect of seed per treatment and seedling foliar

Accepted: 2022/09/21 application with polyamine compounds on the activity of antioxidant

enzymes, routine and Seed yield was monitored under drought stress.

Keywords:
Buckwheat Materials and methods: This study was created out in three stages
Catalase in agricultural faculty and natural resources at Shiraz University
Germination

Polyamine during the 2019-2020 growing season. The first gxperiment was for

Yield the effect of pretreatment of Buckwheat seed with polyamines on
germination characteristics which was performed as a two-factor
factorial in a randomized complete block design with four
replications in vitro. Experimental treatments included drought stress
at seven levels (zero, -0.2, -0.4, -0.6, -0.8, -1 and -1.2 MPa) and seed
pretreatment with melatonin (zero, 0.125, 0.250, 0.375 and 0.500
mmol) and spermidine (zero, 0.5, 1, 1.5 and 2 mmol). The second
experiment (greenhouse) and the third (farm) were performed as
three-factor and split-factorial factories in a randomized complete
block design with three replications, respectively. In greenhouse
conditions, drought stress at three levels of irrigation (irrigation at 10,
40, and 70 % field capacity depletion), and on-farm drought stress at
three levels: full-field irrigation (no stress), 8-day irrigation once
(mild stress) and irrigation Applied once every 16 days (severe
stress).

Results: In the first stage, the results of the laboratory section
showed that different treatments of spermidine and melatonin in

T



comparison with the control treatment had a significant effect on
germination traits so that under drought stress concentrations of 1.5
mM spermidine and 0.375 ml Melatonin had the greatest effect on
improving dilar germination, so they were selected as experimental
treatments in greenhouses and farms. In greenhouse experiments, the
three-way interactions of drought stress, seed pretreatment and foliar
application of spermidine and melatonin on the activity of antioxidant
enzymes and proline content were significant and the highest amount
of catalase was 259.8 mg (mg protein). The highest amount of
catalase is 259.8 (mg of protein per minute) and proline 5.12 (ug /
ml) were observed in combination of seed pretreatment with
melatonin (0.375 mmol) and melatonin foliar application (0.375
mmol) under 70% discharge conditions crop capacity was observed.
In the field conditions, the interaction effect of drought stress, seed
pretreatment and foliar spraying with spermidine and melatonin had a
significant effect on the duration of plant growth and seed yield, and
the highest seed yield was obtained from seed pretreatment with
melatonin combined with its foliar application. It was allocated with
a concentration of 0.375 mM and normal humidity conditions.

Conclusion: In general, Seed pretreatment and seedling treating with
melatonin in 0.375 mmol concentration, showed more effects in
Buckwheat plant in both greenhouse and open field condition and the
highest yield (538.2 kg/ha) observed in this concentration.

Cite this article: Miri, M., Amerian, M.R., Edalat, M., Baradaran Firouzabadi, M., Makarian, H. 2022.
The effect of spermidine and melatonin on antioxidant enzymes, the amount of routine
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Table 1- Analysis of variance effect drought stress and melatonin and spermidine pretreatment on germination and
germination rate of seed buckwheat.
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Table 2- Comparison of means of interaction drought stress in spermidine and melatonin on germination of

buckwheat.
4 § Sl S db Sl S db
C‘{ ?2/ " R ity (202514 s st Sl Ao (o L3 slaws) oalS
< i:J Uk Germination ~ Germination (s (5L ke Germination ~ Germination (el
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Table 3- Analysis of variance effect drought stress, pretreatment, and foliar application of melatonin and spermidine
on experimental traits in greenhouse conditions.
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ns, * and ** are non-significant and significant at 5% and 1% probability levels, respectively.
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Table 4- Continuation mean comparison of effect of drought stress in pretreatment and spraying spermidine and
melatonin on physiochemistry buckwheat.
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Figure 1- Means comparison the pretreatment interaction of spermidine and melatonin spraying application on the
amount of rutin in dilar for each treatment, the similar letters in the columns based on LSD test did not differ
significantly (P <0.05).
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Table 5- Analysis of variance of the effect of drought stress, pretreatment and foliar application of melatonin and
spermidine on growth period and grain yield under field conditions.
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Mean square
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S
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ns,* and ** are no,n-significant and significant at 5% and 1% probability levels, respectively.



OSo 9 (6 0 00 [ e lianS T 5T (s 351 33 aigillo g (oo yaawl 51 (ouwy 30

s wils 2, S0ae 5y 0p50 Isb s el 3 o slle s (S 20 blie 1 gla Sl amlio =71 J st
Table 6- Continuation mean comparison of effect of drought stress in pretreatment and spraying spermidine and
melatonin on growth period and grain yield under field conditions buckwheat.
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