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Extended abstract

Introduction: Soybean is among the most important oil crops of the world. Currently, 55% of the world's
oil is supplied by soybean. Seed aging, an undesirable feature of agriculture, is one of the main problems in
agriculture that leads to economic losses. Although aging is an irreversible process, its speed is delayed by
proper storage and optimal storage methods. While kept under inappropriate conditions after harvesting, its
quality during storage declines. Priming has a direct and indirect effect on the growth and development of
plants, and its indirect effects are more beneficial than its direct effects. Priming improves the longevity of
low-vigor seeds. During the priming of these seeds, a long time can occur to repair metabolic damage before
any progress in germination, which ultimately prevents further deterioration. Several studies have shown that
seed treatment with sodium nitroprusside during reaction with reactive oxygen species and increased activity
of antioxidant enzymes is essential to protecting plants against stress. The aim of this study was to the
investigate the effect of sodium nitroprusside levels on germination indices and antioxidant enzyme activity
in soybean seedlings under accelerated aging test.

Materials and Methods: This experiment was conducted in 2023 as a factorial in the form of a
completely randomized design with 3 replications at the University of Mohaghegh Ardabili. Experimental
treatments included accelerated aging treatment at three levels (0, 24, and 48 hours) and three levels of
sodium nitroprusside (0, 100, and 200 ppm).

Results: The results showed that aging reduced germination indices including germination percentage
(GP), germination value (GV), and mean daily germination (MDG). Also, priming with different levels of
sodium nitroprusside, especially the 200 ppm level, improved these traits, but priming with sodium
nitroprusside decreased the mean germination rate (MGR) and the mean germination time (MGT). The
superoxide dismutase and ascorbate peroxidase enzyme activity due to priming with sodium nitroprusside
200 ppm compared to the control showed an increase of 22 and 26%, respectively. Also, the content of
peroxidase enzyme activity showed an increase of about 34% compared to the control in priming with
sodium nitroprusside 200 ppm and 48 hours aging compared to the control. The lowest catalase enzyme (7.7
units mg protein”’ min™) was in pretreatment with sodium nitroprusside 100 ppm and without aging.

Conclusions: The results of this study show that among the different treatments, pre-treatment of seeds
with sodium nitroprusside 200 ppm may be considered an effective way to improve germination indices and
antioxidant enzymes activity of soybean and can be used as a treatment to deal with salinity conditions in
soybean seedlings and improve their growth.

Keywords: Aging, Biochemical traits, Growth Indices, Priming, Sodium Nitroprusside
Highlights:
1- Seed priming using sodium nitroprusside improved germination indices of seed common soybean
under aging.
2- Priming with sodium nitroprusside increased antioxidant enzyme activity.

3- The concentration of 200 ppm sodium nitroprusside showed a better effect on germination indices
and biochemical characteristics.
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Table 1. Analysis of variance for deterioration and priming effects on germination indices in soybean
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S.0.v D.F. Germination = Germination Daily
percentage rate germination

rate
Priming (P) Sealy 3 168.77" 383.09" 0.00026724™
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ns and ** indicating not significant and significant difference at p<0.01, respectively.
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Table 1. Continued
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Table 2. Analysis of variance for aging and priming effects on antioxidant enzymes in soybean
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D.F.  Catalase Peroxidase  Superoxide Ascorbate
dismutase peroxidase
Priming (P) Siasl 3 6.194" 309.32" 1046.4” 11. 652"
Aging (A) Soge 2 13.450™ 981. 52" 1054.1" 2.643™
PXA g X Sipaly 6 14.693" 43.15™ 2.6™ 0.049™
Error (E) s 22 1214 8.92 143 0.730
CV (%) (00,3) & psS gy 10.68 3.76 438 11.21

20,00 5 ) las Jliol mhaw 1o o gme g 0 Soe pf i 4
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Table 3. Mean comparison for aging effect on germination indices and antioxidant enzymes in soybean
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Table 4. Mean comparison for priming effect on germination indices and antioxidant enzymes in soybean
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Table 5. Mean comparison for the interaction effect of priming and aging on germination indices and
antioxidant enzymes in soybean
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P1: Control, P2: Sodium nitroprusside 100 ppm, P3: sodium nitroprusside 200 ppm, A1: without aging, A2:

aging 24 hour, A3: aging 48 hour. Different letters in each column indicate a significant difference at p<0.05
based on Duncan's multiple range test.
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