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Abstract

In order to investigate the effect of seed bio-inoculation on some germination indices of Cumin under drought stress a two
factors experiment was laid out. Experimental factors included priming in nine levels (bio- inoculation with 4 strains of PF1,
PF2, PF75 and CHAO of Pseudomonas fluorescent, and 4 strains T29, T36, T39 and T40 of Trichoderma harzianum and non-
primed (control)) and three levels of drought stress (0, -3 and -6 bar imposed by PEG 6000). Results showed that by increasing
the osmotic potential levels germination indices decreased. At all levels of stress, inoculated seeds had higher germination
percentage and root length than non-inoculated seeds. In under stress level of -3 bar, highest germination percentage (86.66%)
and seedling weight vigor index (11.93) was obtained from T36 strain that; this treatment was able increase germination by
more than 35% than non-inoculated seed. Under -6 bar, the highest (76.68%) and lowest (55%) germination percentage was
related to T29 that has no significant difference with T36 (75.83%) and T39 (75.83%) and the lowest amount was related to
non-primed treatment (55%). Also at all stress level, the highest length seedling vigor index was related to CHAQ strain. The
highest weight seedling vigor index was related to T36 strain (6.4, 5.49 and 4.7 respectively in 0, -3 and -6 abr) and the lowest
(4.89) was related to non-inoculated (control) seeds. According to the results, T36 can be suggested as a suitable pretreatment
in moderation of the negative effects of osmotic potential on germination of cumin seeds.
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Table 2- Analysis of variance of the effect of seed bio- inoculation and drought stress for some germination
and seedling growth indices of cumin seed
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Table 3- Slicing analysis of variance of the effect of bio- inoculation for some germination and seedling
growth characteristics of cumin seed under different levels of osmotic potential
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Figurel- Slicing mean comparison of the effect of seed bio- inoculation treatments for germination
percentage of cumin at different levels of drought stress.
In each column, at least one same letter representing no significant difference at 5% statistical level based on

LSD test. PF1, PF2, PF75 and CHAO are strains of Pseudomonas fluorescent and T29, T36, T39 and T40 are
strains of Trichoderma harzianum.
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Figure 2- Slicing mean comparison the effect of the bio- inoculation treatments for germination rate trait of
cumin seed in different levels of drought stress.
There is at least one common letter in each column represents the lack of a statistically significant difference

(LSD) test is based on the level of 5%. Strains of PF1, PF2, PF75 and CHAO of Pseudomonas fluorescent,
T29, T36, T39 and T40 of Trichoderma harzianum.
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Figure3- Slicing mean comparison of the effect of the bio- inoculation treatments for mean germination time
trait of cumin seed in different levels of drought stress.
There is at least one common letter in each column represents the lack of a statistically significant difference
(LSD) test is based on the level of 5%. Strains of PF1, PF2, PF75 and CHAO of Pseudomonas fluorescent,
T29, T36, T39 and T40 of Trichoderma harzianum
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Table 4- Slicing mean comparison of the effect of the bio- inoculation treatments on some seed
germination and seedling indices of cumin seed in different levels of drought stress.

Ostmotic Priming levels Sh(;;tin th Allometric seedlir; ~Ien th seedlinﬁ ~Wei ht
potential (bar) cm) 9 coefficient vigorginde?( vigorgindef

P.F1 4,20 0.554 5.6° 9.614

P.F2 4 .43 0.53¢ 5.73° 11.67°¢

CHAO0 4.572 0.544 6.42 12.92

P.F75 4.15°¢ 0.56¢ 5.50 9.63¢

0 T29 3.5¢ 0.86° 5.76° 12.18b¢
T36 3.47¢ 0.992 6.35? 13.082

T39 3.8d 0.82% 6.15? 12.712

T40 3.47¢ 0.78¢ 5.56° 12.01¢

Control 3.45¢ 0.534 4¢ 7.5¢

P.F1 42 0.55¢ 4.85° 8.26¢

P.F2 4,322 0.55¢ 5.07° 10.2¢

CHAO 4,172 0.54¢ 5.492 11.13°

P.F75 3.952 0.55¢ 4.76° 8.554

-3 T29 2.82bc 1.012 4.26° 10.27¢
T36 2.82b¢ 1.082 5.04° 11.932

T39 3.20 1.042 4.91° 11,572

T40 2.9 0.84° 4.07°¢ 10.33¢

Control 2.57¢ 0.52¢ 2.814 6.21°

P.F1 3.7° 0.58° 4.06° 6.86°

P.F2 3.92% 0.59° 4.37° 8.65°¢

CHAO 4.072 0.58° 4.672 9.53°

P.F75 3.62° 0.56° 3.97¢ 7.414

-6 T29 2.25¢% 0.892 3.584 9.85%
T36 2.85°¢ 1.092 4.07¢ 10.062

T39 2.58¢ 118 3.37¢ 10.122

T40 2.250 1.062 3.27¢ 8.97¢

Control 2.15¢ 0.61° 2.22f 4.89f
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There is at least one common letter in each column represents the lack of a statistically significant difference (LSD) test is based on the
level of 5%. Strains of PF1, PF2, PF75 and CHAO of Pseudomonas fluorescent, T29, T36, T39 and T40 of Trichoderma harzianum.
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Figure 4- Slicing mean comparison of the effect of the bio- inoculation treatments for root lenght trait of
cumin seed in different levels of drought stress.
There is at least one common letter in each column represents the lack of a statistically significant difference
(LSD) test is based on the level of 5%. Strains of PF1, PF2, PF75 and CHAO of Pseudomonas fluorescent,
T29, T36, T39 and T40 of Trichoderma harzianum.
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Table 5- The correlation coefficients variance the effect of bio- inoculation for the measured germination and
seedling some traits of cumin seed under different levels of drought stress

ols (5,5 o3l Siliws

1 2 4 5 7 8 9 10
Measured traits (€Y @ 4) (®) ) ®) (9 (10)
() 5385 A ys
Germination Percentage(1)
() G54l Sy 0.733 1
Germination Rate (2)
(1) 56l 0L e 0697  -0.514*
Mean germination time (3) '
e db 0.642* 0515  _0.014™ 1
Root length (4)
@) il d b 0.290%  0.165°  .0002" 0165" 1
Shoot length (5)
Pl 0 Job el 0862 0643 o073 O0517% 0663 1
seedling Length vigor index (6)
W) al eSar 0 0.721%  0553*  o0g9™ 0758 0296  0.635" 1
Seedling dry weight (7)
W mals s s ol 0870 0634 0Qge™ 0.784 0263  0.724* 0951 1

seedling weight vigor index (6)

Q) S, dT o
Allometric coefficient (9)

0.211° 0.241° -0.081"

0.741~ -0.678*  0.415~ 0.416™  -0.219™ 1

Aoy ) 50 Jlax| C}Ja.ﬂ):)l:d;u Ol gma e 5 Fay s g 3 NS

ns, * and **:, means non-significant and significant at 5 and 1 % respectively.
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Figure 5- Mean comparison of the effect of the bio- inoculation treatments for
Seedling dry weight trait of cumin seed.
There is at least one common letter in each column represents the lack of a statistically significant difference

(LSD) test is based on the level of 5%. Strains of PF1, PF2, PF75 and CHAO of Pseudomonas fluorescent,
T29, T36, T39 and T40 of Trichoderma harzianum
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Figure 6- Mean comparison of the effect of drought stress on Seedling dry weight of cumin seed.
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