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Abstract

This research aimed to evaluate the effects of nano priming using multi-walled carbon nanotubes on drought tolerance of
Caucasian alder. In this study, a factorial experiment was used in a completely randomized design with four replications.
Drought stress was applied in the laboratory, using a solution of polyethylene glycol 6000 at 0, -2, -4, -6, and -8 bar on
the primed seeds with concentrations of 0, 10, 30, 50 and 100 mg I-1 of carbon nanotubes. The results showed significant
effects of nano priming and drought stress on germination characteristics such as germination rate and percentage, root
fresh weight, shoot fresh weight and root to shoot fresh weight at the probability of 99%. The highest germination rate
and percentage at all levels of drought stress, was related t0100 mg.I of nano carbon treatment (maximal value was 88%
and 6.74 seed/day in O bar drought stress, respectively). The highest fresh weight of root and shoot at all levels of drought
stress was related to 30 mg.I"t of nano carbon treatment (maximal value was 17.1 and 30.1 in O bar drought stress,
respectively). According to the results of this experiment it could be concluded that nano-priming improved seed
germination characteristics of alder tree under drought stress.
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Table 1- The results of analysis of variance of seed germination of Caucasian alder under nano priming and
drought stress conditions

(<] % —~ = =
g % 3 2 E - E } 2
o Y3 2 Z S g )z
59 L ~ £ = 3 <
o 4=y _? > 3 o 5 2 35 N
e gl . = 3 E 72 27 2 o 8
SOV sal3! }»% ‘5; ~ ~ < ":
OV, =] 3 . ] 3 o
df 38 1§ X3 g 1
= a2 \,1\ — \11\ - B
IS ~ £ < B & o 3 =
o 3 E T 9 o ? 3
U] -5 @ n @
O

el S . F 25.806 21.350 49.691 222.650 121.493
Nano priming Pvalue  0.000 ** 0.000 ** 0.000 ** 0.000 ** 0.000 **
e s F 380.002 411.563 151.299 781.987 372.070

4
Drought stress Pvalue  0.000 ** 0.000 ** 0.000 ** 0.000 ** 0.000 **
Sas xS, b F 0537 3.453 5.489 33.056 65.071

T 16
Nano primingx Drought stress Pvalue 0.919™ 0.000 ** 0.000 ** 0.000 ** 0.000 **

**: significant at 1% and ns: not significant
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Table 2- The results of mean comparison of nano priming effects on germination characteristics of Caucasian

alder seed in different levels of drought stress”
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0 62 (1.5) efghi 4.70 (0.21) de 11.95 (0.49) cd 22.82 (1.22)d 0.54 (0.01) cde
10 70 (2.0) cdef 4.10 (0.20) ef 11.97 (0.64) cd 22.25 (1.06)d 0.53 (0.01) de
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Figure 1. Germination responses of nano primed seeds of Caucasian alder under stress conditions.
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