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(%) ) (o) () (ds/m) (%) (%)
4.58 7.8 1.79 0.47 0.50 7.8 41.26 25.23 14.75
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Table 2. Application method of drought stress using PEG
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Drought Stress Amount of solution
-0.3 Mpa 13.08¢ 100 ml
-0.6 Mpa 18909 100 mi
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Table 3. Variance analysis of seed priming and drought stress effect on germination traits and enzymes activity

L 51 el e Sl
Sl i il o oals S e > el ers o Peellel Ny oS
SOy s3] **+ Germination Seed Allometric o Alpha- ’ Sl
~ d.f Sfedllﬂg percentage vigor coefficient Protllnt Amylase iattgla}fe Ascorbate
eng index content— activity civity  Peroxidase
Activity
\_S/;.UN-QJ ‘ Kk *k Kk *k * Kk *k *k
s R 4 75.67 371.34 1823.80 3.01 2.18 121.38 0.27 3.66
Priming (P)
S A 3 86.41" 426,67  248525" 243" 230"  146.72"  0.35" 4.14™
Drought Stress (D)
PxD 12 69.24™ 597.39™ 5940.10™" 2.64" 1.94" 197.46™ 0.82™ 6.58™
s
40 17.95 18.76 13.52 1.26 0.79 2.04 0.069 1.55
Error
S e 8.24 13.59 11.23 7.09 5.94 6.28 4.21 7.34
C.V (%)

WSl se do 0w g de 0 S Jlaisl e jo e piee oS5 4

9 Sesie

**_*: Significant at the %1 and 5% probability levels, respectively
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Table 4. Means comparison of priming and drought stress effect on germination traits and enzymes activity

b Lo Slgme ] colad il calad Sl el collad
Jsb » il . -
treatments rols siale> el e odan Dlolla B oS,

) LSS Seé dl'i.n Germination BaN S Fdl! Prolin Alpha-Amylase Catalase Ascorbate
Srel 9 percentage  Seed vigor  Allometric  content Activity Activity ~ Peroxidase Activity
Priming Drought length (%) index coefficient  (mgg (nmol (umol Fw  (umol H20, min-

stress (Mpa) (cm) -1 Aie a2 irpta-l 1 ma-l ;

FW1) seedtminute) minute™) .mg! protein)
Control 13.91a 98.66a 1379.98a 1.13e 0.095f 84.93a 0.029%a 0.39d
oligas -0.3 13.06b 90.32b 1184.51b 1.25d 0.117e 75.21b 0.020b 0.41d
Chitosan -0.6 12.19¢ 85.50c 1051.24¢ 1.24d 0.149d 61.88¢c 0.014c 0.55¢
-0.9 10.94d 77.66d 853.68e 1.62b 0.176¢ 54.36d 0.015¢c 0.68b
Control 14.06a 97.33a 1386.64a 0.89f 0.094f 82.96a 0.026a 0.31e
Seoged Al -0.3 13.11b 91.28b 1201.35b 1.12e 0.139d 76.48b 0.021b 0.42d
Humic Acid -0.6 12.16¢ 86.50c 1053.21c 1.27d 0.145d 62.57c 0.013c 0.43d
-0.9 11.97c 79.66d 956.87d 1.63b 0.175c¢ 53.36d 0.012c 0.54c
Control 14.24a 98.67a 1403.55a 0.92f 0.122¢ 86.97a 0.028a 0.67b
CwgaoS o059 -0.3 13.15b 92.55b 1219.70b 1.11e 0.141d 72.46b 0.019b 0.32e
Vermicompost -0.6 12.05¢ 84.93 1043.44c 1.25d 0.173¢ 64.71c 0.013¢ 0.53¢
-0.9 11.91c 80.90d 968.52d 1.64b 0.194b 51.52d 0.014c 0.69b
Control 12.13c 85.11c 1038.43c 1.28d 0.119e 64.90c 0.022b 0.51c
Shie Ol -0.3 10.87d 78.72d 859.51e 1.44c 0.145d 52.88d 0.012c 0.70b
Hydropriming -0.6 9.35e 70.23e 661.97f 1.47c 0.171c 51.91d 0.008d 0.68b
-0.9 8.17f 68.76e 567.08g 1.61b 0.195b 38.49%¢ 0.007d 0.87a
Control 10.74d 86.5¢ 939.10d 1.49¢c 0.175c¢ 37.28¢e 0.013c 0.54c
(o2l y9e) aalis -0.3 9.44e 59.33e 556.84f 1.65b 0.191b 37.11e 0.007d 0.66b
Control -0.6 8.20f 51.90f 411.52¢g 1.79a 0.209a 30.69f 0.008d 0.71b
-0.9 6.599 40.249g 292.61h 1.81a 0.211a 25.33g 0.004e 0.84a

(2o, S Jlozs! zdaw o SSls Q}A}") A o gre Dol A3 S i By > gl sl Skes s 2y
Means in a column and a treatment followed by the same letter are not significantly different at 1% level
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Abstract

Drought stress reduces the germination and growth of plants, and it is very important to provide
solutions such as seed priming to increase the uniformity of germination and growth of plants and to
deal with drought stress. Thus, a factorial study was conducted in the form of a complete randomized
design on cumin seeds in three replications in the Seed Technology Laboratory of Islamic Azad
University, Karaj Branch. The treatments of this experiment included: five levels of priming (chitosan,
humic acid, vermicompost, distilled water and control (without primer)) and four levels of drought
stress (0, -0.3, -0.6, -0.9 MPa). The results showed that drought stress reduced germination percentage,
growth and quality of cumin seedlings in no prime conditions and with increasing intensity of drought
stress, seedling growth decreased. Priming of chitosan, humic acid and vermicompost were more
effective than hydropriming in increasing germination properties as well as drought stress and
reducing the negative effects of drought stress, as well as cumin seed priming. The above treatments
decreased the proline content and increased ascorbate peroxidase, alpha-amylase and catalase activity.
Priming of chitosan (44.02%), humic acid (42.08%), and vermicompost (44.04%) increased the
germination of cumin seeds compared to the control (without primer and without drought stress).
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