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ABSTRACT

This study was conducted to evaluate the effect of salinity and temperature on seed germination characteristics of
lemon balm (Mellissa officinalis L.) in various temperatures of 20, 23, 25, 27, 30 and 32°C and water potentials of 0,
-0.2, -0.4, -0.6 and -0.8 MPa were used as treatments in Seed Laboratory, College of Agriculture and Natural
Resources, University of Tehran in 2015. Data were analyzed using combined statistical design. Percentage of
germination decreased as salinity increased at each level of temperature. Estimate of threshold point for salinity was -
0.132 MPa. Segmented function was evaluated to describe cardinal temperatures. The base, optimum and ceiling
temperatures of lemon balm were 17.30, 30.9 and 35°C under optimum conditions of water potential, respectively.
Response curve of the base temperature increased linearly from 17°C (control) to about 23°C (-0.8 MPa) by
decreasing water potential. The base and optimum temperature and the biological time for germination were
increased by increasing salinity. The results showed that Melissa officinalis L. is sensitive to salinity in germination
stage.
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Table 1. Analysis of variance of the effect of salinity on germination of lemon seed (GU, uniformity of germination,
time required to achieve 5 (D05), 10 (D10) and 20 (D20) germination percent)

S.0v df

Mean Square

Germination percent Germination rate GU D05 D10 D20
Temprature (T) 5 8167.827 0.000263" 2159.71  3612.717 6998.99™ 8090.84™
Rep (T) 12 13.12" 0.00000082"™ 13.32" 19.97" 39.37™ 21.38™
Salinity (S) 4 15841.98" 0.000708™ 1469.42 820452  12656.94  11739.68"
S*T 20 773.09™ 0.0000288™ 2664.94 8146517  13274.05"  15059.13"

**: Significant at 1%, ns: non-significant.
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Figure 1. The effect of temperature on germination of lemon balm seed in different levels of salinity
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Figure 3. The changes of germination rate (number of hours) versus temperatures in salinity levels (MPa).
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Table 2. Estimated parameters of the base (Tb), optimum (T,), ceiling (Tc) temperatures and biological hours (GO) at
different water potentials (NaCl) using the segmented function and coefficient of determination (R%) and root mean

square error (RMSE)
Water potential T T T co R? RMSE
(MPa) § ° ¢

0 17.30 30.94 35 39.21 0.98 0.00113

-0.2 16.13 28.82 35.6 53.19 0.80 0.00223

-0.4 20.84 32.28 35 64.93 0.85 0.00228

-0.6 23.04 33.74 35 195.69 0.61 0.00122

-0.8 23.34 32.72 35 378.78 0.42 0.00087
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Figure 4. The effect of salinity on base, optimum and ceiling temperatures and biological hours of lemon balm
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