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Table 1) Analysis of variance the germination indices and photosynthetic pigments of two corn hybrids under drought stress affected by carbon nanotubes priming

St 6&d§§,b§ﬁ,§%¢;ﬁ§iﬁ-ﬂo,s L ped 93 (6 Fw g3 6\.«»}*{3,}‘;3431‘,? Slie juilyly e (V Jgds

mean of squares

Source of variation df  germination gerrr:ier?:tion germination root shoot sl:ggtt/ sezdrbng s!ai?ﬁitr?g seedling rsJ::é\;e chlcilr(;phy chlo”rcl:)phy chlt)ciftgrl)hy carotenoids
[P time e EhEiip EhEiip length weight index RIS content content content Il content ST
Hybrids Corn (H) 1 1.38ns 3.21** 14387.16** 87.51** 34.83ns 0.03ns 1.73** 5.30ns 33528.41** 2.13ns 10.96ns 9.11** 40.02** 4.69**
Carbon nanotubes (N) 2 8.22** 0.05** 77.81** 25.73** 2.01** 0.06* 0.13** 18.43* 990.38** 110.54** 101.33** 37.09** 214.33** 43.42**
Drought (D) 2 10.49* 0.04** 122.61** 70.26** 448.40** 1.37** 5.54** 394,27** 37510.54** 260.70** 320.11** 145.46** 832.81** 206.52**
H*N 2 18.34** 0.11** 359.31** 20.16** 3.89ns 0.07* 0.94** 13.01ns 5113.87** 175.85* 244.37** 29.44** 391.93** 25.42**
H*D 2 2.45ns 0.02** 37.02** 34.50** 77.34** 0.06* 1.17** 86.80** 9593.98** 630.56** 19.10** 49.62** 119.43** 29.75**
N*D 4 2.89ns 0.01** 59.49** 26.54** 22.73** 0.09** 1.09** 33.82** 8211.95** 41.50* 50.81** 6.13* 82.48** 10.51**
H*N*D 4 8.76* 0.03** 90.56** 4.10ns 1.79ns 0.008ns 0.47** 3.97ns 4201.73** 147.42** 135.07** 90.74** 407.75** 86.47**
Error 54 2.95 0.001 5.20 1.59 3.06 0.01 0.04 4.58 230.79 37.62 10.82 2.55 22.60 0.57
CV (%) - 1.74 3.11 2.71 10.25 19.05 19.20 21.43 14.80 18.02 8.15 14.95 15.89 14.76 5.70

*and ** significant at 5 and 1% probability level, respectively.

TN 50 Jlazl o 53 513 sxe 5 5 £

©53 gl (S35 5 Si8ler sgetle o S LAty (SoS S ST Jader
Table 2) Effect of drought stress and carbon nanotubes on germination and physiological characteristics of corn hybrids

nano-carbon

D;?«L(;g:t corn tubes germination germ?:e?tion gern:;r;:tlon seedling dry seedling weight  relative water g:liggs{)?%g /Z ggfuggg??%lé /3 total chlorophyll ccc)ﬁ:gﬁin((r)#;?g
(Mpa) hybrids ap(;:]lﬁlgc/alfl)on (%) time (day) (seed/day) weight (w) index (1) content (%) fw) fw) content (mg/g fw) fu)
0 99.5 ab 0.99 fg 103.07 a 0.96 d-g 69.95 fgh 77.84 abc 17.46 de 7.03 ghi 24.63 ef 9.21i
Fajr 25 99.5 ab 1.04 fg 99.50 ab 13lc 96.05 cde 82.55a 10.43 f 3.88j 1446 g 6.28 ]
0 50 99.5 ab 1.08 f 94.95 cd 1.16 c-f 86.48 c-f 78.01 bed 23.82 abc 10.33 ef 34.3cd 13.72 efg
0 99.5 ab 1.49b 66.20 i 1.63b 154.97 b 83.15 ab 10.82 f 4.82ij 15.79¢g 6.67 ]
Dehghan 25 99.5 ab 1.53b 78.66 € 1.29 cd 107.09 cd 85.94a 22.29 bed 8.95 fgh 31.38de 1559 ¢
50 98.33 ab 1.38¢c 72.31fg 297a 258.34 a 75.84 a-d 17.20 de 6.48 hi 23.83f 9.34 hi
0 97.83 ab 1.01fg 99.50 ab 1.18 cde 84.63 def 76.64 abc 22.77 bc 9.34fg 32.25cd 17.38b
Fajr 25 99.50 ab 0.99 fg 99.50 ab 0.80 ghi 58.56 g-j 66.2 def 25.27 abc 10.71 def 36.11 bed 14.26 de
05 50 99.50 ab 1.04 fg 101.22 ab 0.52 hi 36.90] 73.01 bed 26.20 ab 8.92 fgh 35.26 cd 13.44 efg
- 0 98.50 ab 150 b 66.10 i 1.16 c-f 109.05 ¢ 76.89 abc 24.11 abc 9.60 f 2352 f 14.11 def
Dehghan 25 100.00 a l4lc 70.17 gh 0.90 efg 82.17 efg 85.22a 25.67 ab 12.36 cde 38.17 ad 15.74 ¢
50 98.33 ab 1.31d 75.56 ef 0.63 ghi 52.68 hij 78.24 abc 21.52 b-e 9.68 f 31.34 de 12.90¢g
0 92.50 ¢ 1.26e 98.1 bc 0.65 ghi 44.50 ij 75.94 a-d 26.60 ab 14.59 bc 43.32 ab 17.78 b
Fajr 25 99.50 ab 0.96 g 94.76 cd 0.70 ghi 52.17 hij 73.52 bed 20.00 cde 17.74a 37.88 a-d 19.80 a
1 50 97.83 ab 0.98¢g 91.83d 0.46i 35.05j 73.52 bed 27.96 ab 11.23 def 38.33 a-d 15.22 cd
0 94.50 ¢ 172a 57.38 0.46i 48.79 hij 57.87 f 16.65 € 6.73 hi 33.85cd 14.40 de
Dehghan 25 98.33 ab 1.26d 65.211i 0.68 ghi 68.35 f-i 69.95 cde 26.98 ab 12.95 cd 40.08 abc 16.05 ¢
50 96.66 bc 1.31d 75.56 ef 0.83 fgh 71.09 fgh 62.14 ef 29.24a 15.79 ab 45.18 a 19.69 a

Similar letters in each column shows non- significant difference according to Duncan test at 5% level.
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Abstract  To investigation the effect of carbon nanotubes (CNTs) seed ~ Keywords
priming to enhance seed germination quantity and quality of corn hybrids under ¢ Dehghan hybrid
drought stress, an experiment was conducted as factorial based on completely ¢ Fajr hybrid
randomized design at Seed Technology Laboratory of Shahed University, ¢ fNanopriming
Tehran, Iran. Drought stress induced by -0.5 and -1 Mpa polyethylene glycol ~ * S¢&d Priming
solution on Fajr and Dehghan maize hybrids and the seeds primed by 25 and 50

mg/L CNTs. Nano-priming under drought stress was effective on germination

percentage and rate, weight and length, chlorophyll a, b, and total chlorophyll

and carotenoid contents of maize seedlings. Application of 25 mg/L CTNs at -1

Mpa drought stress effectively enhanced germination percentage of maize seed.

Also, application of 50 mg/L CTNs improved photosynthetic pigmentation at -1

Mpa drought stress. Generally, CTNs priming improved seed germination traits

and photosynthetic pigmentation of maize seedlings under drought stress

conditions. Therefore, priming by 25 mg/L CTNs is recommended to improve

maize seeds germination indices in arid and semi-arid regions.
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