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ABSTRACT

This study was conducted to quantify germination response of onion (4/lium cepa) to temperature. For
this purpose, seeds were exposed to various constant temperatures (5, 10, 15, 20, 25, 30, 35 and 40°C)
treatments in seed lab, on Tehran university, in 2015. The effects of temperatures on rate and percentage
of germination was significant. With temperature increasing from 5 to 30°C, both germination percentage
and rate increased, while it decreased with increasing temperature from 30 to 35°C. Cardinal temperatures
of seed germination were estimated by using four regression models including dent-like, segmented, beta
modified and beta Models. The best model for estimating cardinal temperatures was dent-like and beta
modified models that by used dent-like model the base, under optimal, upper optimal and ceiling
temperatures were 0.3, 24.99, 33 and 35.89 °C, respectively, and following beta modified model, the
base, optimal and ceiling temperature were 0.2, 26.87 and 35.51°C. For predicting time of germination at
different constant temperatures used Thermal-time was used that constant coefficient of Thermal-time
was 3191.43 (°Cd).

Key words: Dent-like model, Beta modified model, Cardinal temperatures, Germination and Thermal-
time.
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Table 1. Beta, beta modified, segmented and dent-like models that were fitted to germination rate a
different constant temperatures

Function Formula Reference
Beta i To-Tes »[ll
T ({I = Tpd% (T =TI LR =i, Yin et al.,, 1995
D= )
(To = T/ WTe = Tg)

Beta modified

A

= TEy Yan & Hunt, 1999
TemTar

T-T) :[‘-

£G) = (iﬁ ) Ay

Dent-like f{g’j S(T=Tp )Ty =Tg)i Ty<71<T,  Piperetal, 1996
Ty = (T —~TH{Te - Tar) if Ta<7<T;
FII) =1y Ty <7<T,;
FiTl =0ir<Tyor T.<T

Segmented f{;rj = (T —f)lfiTy—Ts) if To<T<T, Mwaleeral, 1994
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Table 2. Analysis variance of germination
characteristic affected by different temperatures

in Onion
seed
MS
(8.0.V) df Germination Germination
(%) rate (d)
Temperature 6 925.1** 0.00**
Error 21 75.8 0.00
CV(%) 12.33 75
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Table 3. Mean comparison of effect of different temperature on seed germination rate and percentage

Germination characteristics

Temperatures Germination Germination
(°C) (%) rate (1/h)

5 57BC 0.0038E

10 71AB 0.005 CD

15 81A 0.0063C

20 78A 0.0091B

25 85A 0.0107A

30 T9A 0.0102AB

35 43C 0.0046DE
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Figurel. Predicted (lines) vs. observed (symbols) germination rate at different constant temperatures
to reach 50% germination (R50) using segmented model.
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Figure2. Predicted (lines) vs. observed (symbols) germination rate at different constant temperatures to
reach 50% germination (R50) using dent-like models.

s calin oz 5o a0 Jlus )5 slales

s YEIVY Callae slos ¢V b sloo Lo Jow o
Slos e 10V by glos ably jois sluy oo o

a3 o LS 45 0B i e 1Y g AV i

ot 0 S ledow 4 s Joe ol &S

s 423 YOO Ciis sles 5 YFIAY Lsllas

A G e o[0T 90 /AY s,aé)i"‘\eRMSEﬁRzﬁ



Y

Ly sl Joo sl (Ganjeali et al., 2006 ) 545 oo
O e (G5l gl aiile lass g gl 4SS g0
23,5 eolaiwl calizre s 3as g laled jo 5950 oL
G 00 Fp Jee laie ]y aile lais Jase

Al oo, (Byxely ol ol ad e i

YYA8 Hlawws; oF 8Ll FA 5,90 (ol ety lalS psle

iy 4zl & cl 15l Sl s ol @l
) S0 @b g0 p adh s Lo g ol (lass &b
599228) RMSE (12 105" 5l (519,95 2 035 (o0 520

ed oy YL g (Lar Sluje (ke

Germination Rate

0.014

0.012

0.01

0.008

0.006

0.004

0.002

Germination Rate

bl 5y oS Jloo )5 slales s o 5y

-

15 20 25 30
Temperature (°C)
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Table 4. Estimated parameters for the Segmented, Beta, Beta modified and Dent-like models

Model RMSE R+ T, T T, T,
Segmented 0.02 0.93 - - 40 28 0.02
Dent-like 0.01 0.96 33 24.99 35.89 -

Beta 0.02 0.87 - - 36 24.331

Beta

modified 0.02 0.97 - - 35.51 26.87
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Figure 5. Germination progress curves incubated in water potential of 0 MPa at constant temperature of

5-25 °C. the line were fitted by Thermal-time model.
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Table 5. parameter estimates by Thermal-time model to fit germination progress curves at different
constant temperatures.

cultivar Sub-Optimal Tb (°C)

0T (°Ch) 6 0T (°Cd) R2

Sajama 5-25(°C) 0.02

3191.43 653.59 0.98
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