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accelerated aging test

Haniyeh Saadat"’, Mohammad Sedghi’

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

Mean square

Slaye (eSilee

5 e Sazy° Sidlez ey
el S Slszrae s Slez e N
S.0.V i Germination Germination s
D.F. Daily
percentage rate o
germination rate
Priming (P) Sigotl 3 168.77" 383.09™ 0.00026724™
Aging (A) Soge b 2 747.44™ 239.77" 0.00142724™
PXA Sy X Sively 6 339 52.84™ 0.00000410™
Error (E) s 22 11.36 4.62 0.000023570
CV (%) (30)3) Ol oy 435 7.64 4.65

Table 1. Continued

aoy ) gl Jlast mlaw )8 )l Jae g )l gixe e (ud 5 4 s g NS
ns and ** indicating not significant and significant difference at p<0.01, respectively.

bl Jgos

Mean square Sl o 5SKko
4z y°
il eSSl
e gl ¢ 38l Do Sk ww? = il )
S.0.V soly] Mean germination e Germination
D.F. time Mear} da.11y value
germination
Priming (P) Sy 3 0.000774930"" 2.637" 69113.6™
Aging (A) o9 2 0.000365350"" 11.678" 278610.5™
PxXA  (Sogu i X Sy 6 0.00003338™ 0.053"™ 2347.1%
Error (E) s 22 0/00001241 0.177 4132.8
CV (%)(0039) Slyesis sy 3 9.203 435 8.44

aoy ) gl Jlas) s )8 o ae g I8 gixe e (o 5 4 i g NS

ns and ** indicating not significant and significant difference at p<0.01, respectively.

by 55 il slop T 3 (Fogms 3 5 Sl 1 il 42325 Y Jgor

Table 2. Analysis of variance for aging and priming effects on antioxidant enzymes in soybean

Mean square Sl o (ko
e lie = T ol
S0V e oSy 35 STy
DF. Catalase Peroxidase  Superoxide Ascorbate
dismutase peroxidase
Priming (P) Sl 3 6.194" 309.32" 1046.4™ 11. 652"
Aging (A) Sogssd 13.450™ 981. 52" 1054.1" 2.643"™
PXA  Sogud X Sialy 14.693" 43.157 2.6™ 0.049™
Error (E) [ 22 1.214 8.92 143 0.730
CV (%) (209) Ol iy 10.68 3.76 48 11.21

ao,0 0 5 Gl Jlosl mlaw o s sae g o e el 5 4

ns , ** and * indicating not significant, and significant difference at p<0.01 and p<0.05, respectively.
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Table 3. Mean comparison for aging effect on germination indices and antioxidant enzymes in soybean

b e (Sl s BTSSRV | YW STy ljeSul
Sopayp DI aly Gl Ge) Gl o Sl )l osn e Sk n o2l oeisn e S ke 2 02y
Aging Germination Daily Daily M);; :(;aii? Germination (aids (aids
(%) germination  germination germinatio}rl value Superoxide dismutase Ascorbate peroxidase
rate time (day) (unit mg™ protein min™)  (unit mg” protein min™)
CMt | 86.56a 0.0927¢ 0.0326¢ 10.82a 939.4a 67.49¢ 7.11b
ontro
celo YF
2 dhour 77.78b 0.1031b 0.0370b 9.72b 757.9b 78.90b 7.56ab
el FA
48h 68.33¢c 0.1178a 0.0452a 8.54c¢ 587.6¢ 89.12a 9.82a
our

el SGls Q}a}T ool p ooy 8 Jleisl mhaw 1ol s Gglds saims Lis et jo 5 Dglate By
Different letters in each column indicate a significant difference at p<0.05 based on Duncan's multiple range

test.
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Table 4. Mean comparison for priming effect on germination indices and antioxidant enzymes in soybean

9% s . ) .. }U’Tﬁdwlﬂ’w STy Sl ysS]
Pk wlogy iz S e oSl il oSl P ke 2 2219 OBan e e 2 02ly)
¢ ) @')‘4.1\5? .l Gy ials ) @')‘m‘l? oyl (aids 3 5 T i
G Germination D )51) )B)D@'l) s, Germination o (@&
al al . i o
Sodium (%) germina};ion germina};ion Mean daily value S££$3§ See Ascorbate E)eroxi(%ase
Nitr(oprus)side rate time (day) ~ germination (unit mg” protein (unit r:fn F;rotem
ppm min")
aals 75.00b 0.1077a 0.0489a 9.37b 709.8b 66.06b 6.55¢
Control
100 75.11b 0.1076a 0.0332b 9.39b 712.2b 84.49a 7.49b
200 82.56a 0.0982b 0.0326b 10.32a 862.8a 85.1a 8.89a

el S5l Q}A)'T bl s 0 Jleisl mhaw jo jls g @glas saias lis e jo y Dglate By,
Different letters in each column indicate a significant difference at p<0.05 based on Duncan's multiple range
test.
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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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Treatment Germination Rate (units mg’! peroxidase
(Seed/day) protein min™) (units mg™' protein min™")
P1Al 22.20 cde 8.433 de 6126 ¢
P1A2 20.67 de 9.533 cde 72.67d
PI1A3 19.15e 11.067 be 88.88 ab
P2A1 34.62b 7.700 e 66.33 ¢
P2A2 3241b 10.133 cd 80.33 ¢
P2A3 26.0 ¢ 12.233 ab 87.23 ab
P3Al 42.55a 8.56 de 78.40 ¢
P3A2 32.29b 11.20 be 86.37b
P3A3 23.30 cd 14.00 a 92.50 a
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ol Sl 03]
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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