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Determination cardinal temperatures of vetch (Vicia sativa; Vicia pannonica)
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Abstract

This study was conducted to study germination two species of vetch (Vicia sativa; Vicia pannonica) under temperatures
(5, 10, 15, 20, 25, and 30 °C) and different water potentials (0, -2, -4, -6, -8 and -10 bar) at the Vali Asr Rafsanjan
University laboratory in completely randomized design arranged as a factorial with four replications. The segmented
function was evaluated to describe the relationship between germination rate and temperature. Results showed base
temperature for germination of Vicia pannonica was -3.65 to 1.39, optimum temperature 23.99 to 25.57 and ceiling
temperature 30 to 58.54 under different water potentials. The biological hours for germination of this specie were 32.29
to 74.97 hours under different water potentials. Also, base temperature for germination of Vicia sativa was -3.54 to 1.39,
optimum temperature 22.70 to 25.64 and ceiling temperature 30 to 42.28 under different water potentials. The biological
hour requirements for germination of this specie were between 33.10 to 83.54 hours under different water potentials. The
results of germination rate in both species showed that with increasing water potential, germination rate decreased. In all
of water potentials germination rate increased to 25°C and then decrease. Estimated parameters and the relations can be
used to prediction time to germination or emergence in two species of vetch under different water potentials.
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Table 1- Required amount for creating osmotic potentials of polyethylene glycol (g/L).
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Table 2- Estimates of base temperature (Ty, °C), optimum temperature (T,, °C), ceiling temperature (T, °C)
and biological hour (G,), for emergence of two species of vetch

45; LY T ey
Soeci Water potentials To To Te Go RMSE
pecies
(bar)
0 1.39+0.68 25.57 £0.55 58.54 +4.12 32.29 +0.77 0.00085
-2 -0.98 + 1.56 24.86 +£1.01 54,52 +£10.53 40.13+1.46 0.00115
Vicia pannonica -4 -1.20+1.26 24.62 +£0.76 50.00 £5.99 49.25 +1.46 0.00075
-6 -0.50+ 0.83 24.26 £0.32 34.32 +£0.58 47.79 +£1.19 0.00059
-8 -2.50+0.85 24.21 £0.22 32.14+£0.26 69.31 £1.45 0.00032
-10 -3.65+1.65 23.99+ 0.67 30.00+0.52 74.97 £6.02 0.00116
0 1.39+0.18 25.64 +0.13 42.28+0.60 33.10+0.21 0.00023
-2 0.92 +0.64 24.86 +£0.27 35.34+£0.57 36.70+0.77 0.00064
Vicia sativa -4 1.12 +£1.16 24.82 +£0.55 36.87 +£1.43 43.23+1.64 0.00084
-6 -0.93+£3.51 24.95 +1.38 37.32+3.70 55.34 £5.12 0.00189
-8 -2.64 £2.07 23.83 +0.79 36.78 +1.91 68.92 + 3.23 0.00079
-10 -3.45 +£1.93 22.70 £1.03 30.00 £0.77 83.54 £7.63 0.00127
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Figure 1- Effect of water potential (bar) on estimated base temperature in two species of vetch
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