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Table 1. Analysis of variance of germination percentage and germination rate of Lolium species
Mean of Squares

S.0V af Germination percentage ~ Germination rate
Species 2 1074.08™ 14,57
Temperature 11 4894.96™ 60.94™
Speciesx Tempreature 22 280.00™ 3.60™
Error 108 17.72 0.32
(CV%) 17.08 19.47
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Figurel. Germination percentage of Lolium species in different temperatures
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Table 2. Analysis of variance of germination percentage of 3 Lolium species in salinity and drought stress.

Mean of Squares

df Germination percentage in salinity Germination percentage in
S.0.V
stress drought stress
Species 2 122.73" 465.87™
Stress 6 6047.32*" 5088.72*"
Speciesx Stress 12 21.53™ 31.90"
Error 63 7.92 14.79
(CV%) 8.52 10.82
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Table 3. Germination percentage of three species of Lolium in salinity and drought levels.

Stress
Species Salt Germination Drought L
level percentage levels Germination percentage
0 64.5+3.65a 0 64.5+3.54 a
10 47.75+2.87 ¢ -0.1 45.75+3.09 ¢
20 39.5+2.43 de -0.2 39+2.01d
L. temulentum 40 36.5+2.12 ef -0.4 37.25+2.43 ef
80 h 2.09+21.75 -0.6 24.75+1.03 hi
160 11+1.011i -0.8 12.75+0.86 j
320 2+0.43 k -1 6.75+0.08 kI
0 65.5+2.98 a 0 65.5+2.98 a
10 53+2.43 b -0.1 56+2.31b
20 46.5+5.43 ¢ -0.2 50.5+3.69 ¢
L. persicum 40 41+1.98 d -0.4 44.52.99 def
80 28.5+2.21¢g -0.6 34.5+3.47 g
160 12.25+1.121i -0.8 19.541.25i
320 1.2540.21 k -1 11.25+1.04 jk
0 66.5+3.33 a 0 66.5+3.77 a
10 48.25+2.76 ¢ -0.1 48.5+3.98 cd
20 39.5+2.43 de -0.2 40.25+3.45 efg
L. rigidum 40 33.75+3.13 f -0.4 345+¢g
80 27.5+1.02 g -0.6 27+1.32 h
160 6.25+0.66 | -0.8 11.541.14 jk
320 0.5+0.05 k -1 2.75+0.45 |

35,105 70 Jlesal g 50 Sls (g0l b (g)lo e B gtw 1o 10 S i gy gl slael

S 5 S S it sl )3 ez (Gla 85 55 @l Lo (e (Sl St dlaly e g o 5 el -8 Ji
Table 4. Parameters and logestic coefficient for determination of germination percent of Lolium species at different levels

of salinity and drought stresses

Species Parameters of Value Standard error Probobility

model Salinity Drought Salinity Drought Salinity Drought

a 63.01 62.31 4.00 6.69 <0.0001 <0.0007

L temulentum b 1.01 1.18 0.17 0.35 <0.0039 <0.0292

' X50 39.23 -0.34 8.06 0.09 <0.0082 <0.0267
R? 0.97 0.92 - -

a 62.47 59.49 4.01 3.46 <0.0001 <0.0001

L persicum b 1.25 2.38 0.23 0.62 <0.0061 <0.0191

Xs0 57.72 -0.61 10.87 0.06 <0.0061 <0.0006
R? 0.97 0.95 - -

a 64.84 67.58 5.89 7.52 <0.0004 <0.0009

L.rigidum b 1.02 1.20 0.24 0.35 <0.0137 <0.0283

X50 36.21 -0.29 10.56 0.08 <0.0266  <0.0297

R? 0.95 0.92 - - <0.0001  <0.0007

<
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Abstract

In order to study seed germination responses of three species of Lolium to
temperature regimes, salinity and drought stresses three separate experiment were
conducted as a factorial based on completely randomized design at laboratory of
ecology of Faculty of Agriculture, Science and Research Branch, Islamic Azad
University in 2015. In first experiment, factors were included three species of Lolium
(poison ryegrass, Persian darnel and rigid ryegrass) and temperature at 12 levels (0,
3,5,7,10, 12, 15, 20, 25, 30, 35, 40 °C). In second and third experiments effects of
seven levels of salinity (0, 10, 20, 40, 80, 160 and 320 mmol) and seven levels of
drought stress (0, -0.1, -0.2, -0.4, -0.6, -0,8 and -1 MPa) on germination percentage
of three Lolium species were examined. Based on linear regression between
germination rate and temperature, the cardinal temperatures: minimum (Tmin),
maximum (Tmax) and optimum (T,) were determined 2, 37 and 20°C, for poison
ryegrass, 0, 38 and 20 °C for Persian darnel and 0, 38 and 23 °C for rigid ryegrass,
respectively. Three-parameter logistic model is well justified the relationship
between different salinity and drought levels and germination percentage. Based on
model, reduction of 50% of germination percentage in Persian darnel caused at
intensified osmotic potential in comparison of two other species, so this species had
more tolerance to salinity and drought stresses.
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