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ABSTRACT

The aim of this study was to quantify the response of germination rate to temperature and determining cardinal
temperatures for different germination percentiles in Abelmoschus esculentus. Three models of non-linear regression
[Quadratic, segmented and beta] were investigated to describe the temperature response of germination rate of A.
esculentus over seven constant temperatures (10, 15, 20, 25, 30, 35 and 40 °C). Different statistical indices [Root
Mean of Squares of Error (RMSE) and coefficient of determination (R?)] were used to compare models. The
estimated model parameters using by beta models were more confidence than others (RMSE=0.0019, R2=0.90). The
base, the optimum and the ceiling temperatures for the germination of A. esculentus were estimated to be 9.84, 30.31
and 40.63°C, respectively. The cardinal temperatures depended on the model used for their estimation. Overall, the
beta model was better suited than the other models to estimate the cardinal temperatures for the germination of A.
esculentus. The greatest germination percentage (98.7) and germination rate (0.0207) was observed in 25 and 30
respectively.
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Table 1. Analysis of variance of germination characteristics of Abelmoschus esculentus under different temperatures

S.0.v df  Rate of Germination  Germination %  Stem length  Root length  Vigor index
Temperatures (° C) 6 0.0001" 5232 5176 1475.7" 3657
Erorr 14 0.000002 84.5 5.04 10.6 18.6
Coefficient of variation (CV%) 18.44 17.68 245 25 21.6

** Values followed by different letters are significantly different at p<0.01 level according to Duncan test.

woy0 N mha s jls e e

Sialer alizee slales jo 4l & S dlex Olhe . 50ke anlio Y Jgox

Table 2. The effect of different temperatures on germination characteristics of Abelmoschus esculentus

Temperature Germination Germination rate Root length Shoot length Vigor
© (%) (number/day) (mm) (mm) index
10 -d -d -d -C -C
15 30.7c 0.0057¢ 1.00d 2.00c 0.89c
20 90.7a 0.0074c 8.33bc 14.66b 20.52b
25 98.7a 0.0126h 36.66a 61.33a 96.7a
30 80.0ab 0.0207a 13.66b 8.66bc 17.76b
35 64.0b 0.0173a 4.33cd 1.33c 3.76¢c
40 -b -a -d -C -C

5,105 2,0 O Jleor s 10 Sils (yge3] by (5,10 cime WS (g 12 10 S e g > (sl sl Silee
The same letters are not significantly different in each row based on the Duncan test at the level of 5%.
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Table 3. Estimated parameters for the segmented, beta and quadratic models for germination of Abelmoschus
esculentus seeds

Cardinal temperature (°C) Segmented model Quadratic model Beta model
Tp: Base temperature 10.4 11.35 9.84
To: Optimum temperature 24.73 27.04 30.31
T.: Ceiling temperature 41.12 42.73 40.63
RMSE* 0.0022 0.0043 0.0019
R? Suboptimum temperature :0.94 0.064 0.090

soupraoptimum temperature:0.82

Ssbsa FaS ol ade wil (fit) Gaaie bosls  yigs Joe 42 8 Ygens 5 Coul ol S35 sl (5 )kne Lot cpl )
1. This index is used to compare the models and select the best one. The lower index value means the better model.
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Figure 1. Predicted (lines) vs. observed (symbols) germination rate of Abelmoschus esculentus seeds at different
temperatures to reach 50% germination (R50) using quadratic model.
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Figure 2. Predicted (lines) vs. observed (symbols) germination rate of Abelmoschus esculentus seeds at different temperatures to
reach 50% germination (R50) using segmented model
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Figure 3. Predicted (lines) vs. observed (symbols) germination rate of Abelmoschus esculentus seeds at different
temperatures to reach 50% germination (R50) using beta model
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Figure 4. Cumulative germination percentage of Abelmoschus esculentus seeds at different temperatures
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