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Effect of priming with nano and micro chelate magnesium in germination characteristics of
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Abstract

Salinity is one of the main limiting factors for seed germination and seedling growth. The use of nutrients in priming
treatment is known as an effective way to improve seed yield In this regard, a factorial experiment was conducted in the
Khuzestan University of Agricultural Sciences and Natural Resources, based on randomize complete design with three
replications. Priming treatment with nano and micro magnesium was performed at five concentrations zero, 50, 100, 200,
400 mg /litr, sepcratly. The durations of 12 and 24 hour were used for seed priming and salinity stress levels were zero, 50,
100, 150, 200, 250 mM made with sodium chloride. The results showed that increasing salinity stress declined hyssop seeds
resistance and reduced the germination characteristics of this plant. Priming with 400 mg/litr magnesium microclate
produced the highest germination percentage of 89.3%, average germination time of 5.9, seed vigor of 27.2 and root length
of 24 mm. The highest germination rate (0.461 per day) and shoot length (18 mm) were observed in control and 400 mg/litr
of nano-chelate, respectively. Results showed that nutrient seed priming with micochelate effectively alleviated salinity
stress effects and improved seed germination properties compared to nanochelate magnesium. The optimum seed priming
treatment obtained from 400 mg/litr micro chelate magnesium for 12 hours.

Keywords: Improve seed performance, Pretreatment, Nano, vigour.
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Table 1- Analysis of variance Effect of Magnesium Nano and Micro Chelated and Salinity on Priming Time
on Some Germination Traits
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Priming (P) Keest 4 1521.9” 16.9™ 0.427™ 443.4™ 0.005" 1.8
Salinity (S) )52 4 36618.17 0.787" 89.4™ 36143.1 0.724™ 83.2™
Time (T) ol 1 1201.7" 0.010™ 74" 10.7" 8.17™ 1.9
PxS 16 307.9" 0.005™ 1.3 233.4" 0.002" 2.1
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PxSxT 16 263.9™ 0.0014™ 1.27 119.9° 0.002" 1.4™
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Table 2- Slice Mean comparison of nano-chelated and micro-chelated Magnesium in salinity and priming
time on Percentage of germination
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Different letters represent a significant difference in the probability level of 5% by LSD test. The letters on the left (capital
letters) are related to the comparison of the mean of the triple interactions and the right letters (lowercase letters) related to
the Slice effect of the concentration of fertilizer x time on each level of salinity.
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Table 3- Slice mean comparison of nano-chelated magnesium in salinity and priming time
on germination rate (day)
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hour) _ Momesummel) N 100 150 200
0 A0.461a D-10.3330- 6K0.3072 ™Np.2718 QRQ.133°
50 AB0.445a D-Hp 3470 H10.2972 N-Pg 2128 So¢
12 100 AB0.440a B-D(.385% 6K0.3122 L-P0.2428¢ So¢
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400 D-60.352¢d D-1p.3290- INp. 272 0P0.2010 So¢
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Bl o5 3l e g 53 Oles X 358 CBlE J1 s b a by e (S S D ) Gl e g 5 46
Different letters represent a significant difference in the probability level of 5% by LSD test. The letters on the left (capital
letters) are related to the comparison of the mean of the triple interactions and the right letters (lowercase letters) related to
the Slice effect of the concentration of fertilizer x time on each level of salinity.
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Table 4- Slice mean comparison of nano-chelated magnesium in salinity and priming time on Average
germination time (day)

(Cel) 0l o S by.}‘f;\?‘) s
Time G oS ko) Salinity (mM)
(hours) Mlzgrfllgsggl(agg/ ) 50 100 150 200
0 M-02'2b F-03'1ab F—K3'3b F-1 33d D-H 37b
50 M-02 3b G-07 gab FI3 4b BC4 7be Q0.0
12 100 M-0) 3b 109 Gab FK3 2b CE4 3ed Q0.0¢
200 L-0) 3b 10 40 FM3 1b DF3 gd Q0.0¢
400 H-0) gab F-N3 qab D-H3 7ab ABC5 Jac Q0.0¢
0 N-0) 2b 10 Gab F13 3b A5 7 Q0.0¢
50 109 7ab FJ3 3ab D-H3 gab ABS Jae Q0.0¢
24 100 K-0) 4b 109 7ab F13 3b D-H3 7d €Dy 50
200 109 Gab FL3 b €Dy 50 ABS gab Q0.0¢
400 E13 4o E13 4o €Dy 42 €4 4ed Q0.0¢
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Different letters represent a significant difference in the probability level of 5% by LSD test. The letters on the left (capital
letters) are related to the comparison of the mean of the triple interactions and the right letters (lowercase letters) related to
the Slice effect of the concentration of fertilizer x time on each level of salinity.
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Table 5- Slice mean comparison of micro-chelated magnesium in salinity and priming time on Average
germination time (day)

e S P GY s ) 655
(Celo) 0L _ ..
Time G p S o) Salinity (mM)
(hours) Micro Chelated 0 50 100 150 200
Magnesium (mg/1)
0 s12 28 L83 1a K-R3 30 G-M3 7 F-L3 9¢
50 Q1) 2a N-T) 58 L83 12 F-L3 gbe B-Gy 7b
12 100 PS) 4a 1S3 18 K-Q3 3 Bt 7a-c AF 4 gD
200 NT) 58 M-T) 6o L-P3 4a E-Kg pbe A5 Jab
400 NT) 58 LT ga G-M3 7a Clg gbe AF5 Jab
0 RT) Da M-T) 6o 1-03 3a ABS 7a AB 5 7a
50 RT) Da M-T) 6o L-P3 4a A-F4 gab A-C5_ab
24 100 PT) 40 M-T) 7a HN3 6 B-Gy 7a-c AC 5 b
200 QT2 30 0-T2 42 103 58 D450 ADS, (b
400 012 50 N-T) 58 L-P3 50 B-Gy 7a-c A5.9a
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Different letters represent a significant difference in the probability level of 5% by LSD test. The letters on the left (capital
letters) are related to the comparison of the mean of the triple interactions and the right letters (lowercase letters) related to
the Slice effect of the concentration of fertilizer x time on each level of salinity.
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Table 6- Analysis of variance effect of magnesium nano and micro chelated and salinity on priming time on
some germination traits

Sl o Sl
MS
e DS 5L e DN 5 S
L ) Nano Chelated Magnesium Micro Chelated Magnesium
=2 e 6:\)T . J}l’ ‘J)“’ . d"" d’b
S.0.V FRIpRS s ay
df . LEZSR) axasle . ) axaslu
Vigor o ' Vigor o i
index Radical hypocotyl index Radical hypocotyl
length length length length
Priming (P) «&eyl 4 67.4" 0.428" 0.949* 66.7 1.1 0.025™
Salinity (S) ¢, 4 1373.1% 9.4* 22 21157 16.5** 22
Time (T) oL; 1 18.9m 0.013m 0.057m 2.6™ 0.728* 0.124*
PxS 16 9.7* 0.07* 0.179* 14.1* 0.167* 0.034*
PxT 4 16.3* 0.203* 0.019 13.4* 0.106* 0.063*
SxT 4 31.75™ 0.196* 0.020m 1.6 0.103* 0.083*
PxSxT 16 3.3m 0.028m 0.012m 17.2* 0.060™ 0.053*
= Error 100 4.222 0.029 0.019 2.059 2.65 0.022
CV (%) o s s - 18.9 7.9 7.4 16.37 17.2 152
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Respectively, are no significant and significant at probability level 5% and 1% == and «ns,
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Figure 1- A: Mean comparision of interaction effects of magnesium nano chelate and duration
of seed priming on seed vigor of hyssop B: Mean comparision of interaction effects of salinity

and time of seed priming on seed vigor of hyssopus.
Different letters represent a significant difference in the probability level of 5% by LSD test.
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Figure 2- Mean comparison of interaction effects of salinity and magnesium nano chelated
on seed vigor of hyssopu.
Different letters represent a significant difference in the probability level of 5% by LSD test.
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Table 7- Slice mean comparison of micro-chelated magnesium in salinity and priming time on seed vigor

(Cels) 0L s = S (JY?‘%AJ) o
Time (& » r)fs":‘) Salinity (mM)
(hours) Ml\;lglire OS iﬁrlfl(?;eg(}l) 50 100 150 200
0 A27.28 LMg 4f NO5 gde RT) Jod T0e
50 B4 4b CE1g 5 PR PR3 2a-c STQ 40
12 100 DE]g 1 FG15.]ed 1180 OR3 e sT(. 20
200 DF7 3de GH13 49 MN7 ged Q-5 3b-d sT(.20
400 €19, 1ed Gi3 84 MN7 3ed O-Rg Ja-c sTQ. 50
0 FG15.0¢ G113, 1de 0-04 6¢ 510,34 T02
50 B4 .2b ¢p]g.92 119 50 oPy ga 5T0.6°
24 100 AB)S5 1ab EF] 6.0 K-Mg 3be O-Rg Ja-c sTQ 70
200 €20.6° G369 110,32 0-Q4 4ab 5T, 50
400 CEg8.4ed ESTNC ESIRLY ORg Jae 5T0.6°
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Different letters represent a significant difference in the probability level of 5% by LSD test. The letters on the left (capital

letters) are related to the comparison of the mean of the triple interactions and the right letters (lowercase letters) related to
the Slice effect of the concentration of fertilizer x time on each level of salinity.
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Figure 3- A: Mean comparison of interaction effects of salinity and time on radical length hyssopus
B: Mean comparison of interaction effects of magnesium nano chelated and time on radical length of hyssopus.
Different letters represent a significant difference in the probability level of 5% by LSD test.
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Figure 4- Interaction effect of salinity and magnesium nano chelated on Radical length (mm) hyssopus.
Different letters represent a significant difference in the probability level of 5% by LSD test.
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Table 8- Slice mean comparison of micro-chelated magnesium in salinity and priming time
on Radical length (mm)

e IS 5 S GYse ko) 5552
(Celw) Ol _ ..
Time (2 5o S k) Salinity (mM)
(hours) Micro Chelated 50 100 150 200
Magnesium (mg/l)
0 C-Gl 6c¢ N07g OP6d R-T3cd an
50 B21b C—E17b KLl lab P—R4a—c Ula
12 100 CDl 7cd G-J 1 4de I-Ll 2ab P-R4a—c S-U 12
200 D-Hl 5d-f F-Il4cd MLl 1bc Q-S3bc TUO.3a
400 E-Hlsef H-led-f MN90 S-U4a-c S-Ula
0 H-K13f K-Ll 1f P-de TUO'4d an
50 AB23ab B21a H-K13a 0P6a S-Ula
24 100 A24a C-F17bc J-L12ab P-R5a-c S-Uza
200 B2 lb C-F16bc H-K13a O-Qsab S-Uza
400 C17c J-leef I-L12ab OP6a S-Ula
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Different letters represent a significant difference in the probability level of 5% by LSD test. The letters on the left (capital

letters) are related to the comparison of the mean of the triple interactions and the right letters (lowercase letters) related to
the Slice effect of the concentration of fertilizer x time on each level of salinity.
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Figure 5- Interaction effect of salinity and magnesium nano chelated on hypocotyl length (mm) hyssopus.
Different letters represent a significant difference in the probability level of 5% by LSD test.
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Table 9- Slice mean comparison of micro-chelated magnesium in salinity and priming time
on hypocotyl length (mm)

(Celo) Ol i SN 5 S GYsa ) 6555
i ’ G 5 5 ) Salinity (mM)
(hours) Micro Chelated 0 50 100 150 200
Magnesium (mg/1)
0 Al 5.4 H-K3.7def I'K3 .1ab N-Q2 Da T0°
50 Bg Ib 558 H-J3 0a N-Q2 32 ORp 12
12 100 D7.1d ES.Sa H-J3.1a N-P2.3a Q'Sl,lab
200 D7 qed I-K3 3ef J-Nya-c N-Pp 1a (e
400 BCg obe 1-K3 gef L-Pyc N-P) 5a RS{ab
0 EF§ 7e GHy ped JNp qac STO 46P e
50 D7.3d FG4.2bc l-K3.1ab N-P2.4a O-Rla
24 100 CD7 ped F42b KND 1be L-0p Ja PRya
200 D7 9d M3 f K-N9 3be L-Ppa ST 1be
400 CD7'2cd Hl3.1df l-L3 4ac M-P2.la Q-Sl .lab
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Different letters represent a significant difference in the probability level of 5% by LSD test. The letters on the left (capital
letters) are related to the comparison of the mean of the triple interactions and the right letters (lowercase letters) related to
the Slice effect of the concentration of fertilizer x time on each level of salinity.
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