Iranian Journal of ". ; .5 510
Olpl sd Sl g pale
Seed Science and Technology > LI >

Vol.: 11, No.: 1, Spring 2022 Ve Hlg o) oolad (edih W
(pp: 101-116) (Y- )
DOI: 10.22034/ijsst.2021.354650.1396 . ~
Research Article gy Yho

(Echinops spp) Jw &< odds w (S sy (J 34193 gawly (S5l o8
ey Ol g (b s S S Il odlaiw! b (S yow! g @

"0 il 90803 e g dosl 515 Mozl TS gwan ol e | 92 4 Ll OISLy dub

Ol 35 onb i 5 6555158 p e o8l ¢ AE K5 5 W5 (ki 03,8 130555 SN bl oli ST g il )
Ol s (b s 5 3,58 o e oKkl (AL oS 5 A pkign 03 5 skl Y
Ol 35 oack e 5 65,5158 psle oStils ¢ ALE oS5 5 S5 pukign 0y S L X
Sl Gin o8l ¢ 215 DWLE (550558 557> F

(USHEAUSEFRY PN SR VI SRRy IR

oU>

s dles sy oS 03 Gy Ols 5 5l 5 78 (SIals (s paS ot b sladite S oozl b ks S8 oy 38l o S Sy ]
vy m/\m=L,u)ohélj);gsﬁyu&ujéuyu.m\ﬁ\)lﬁ:M1{3;\&;J,,\scjbqupJi),;sug)ygﬁuﬂ.u@udsg},uf
ot 25 MPa-VY ) /A /8 /8 Y o) (6 Jomily S g ks a3 B (T) las RHZVN e s by o (sl a7
VY B (6 0lej Sonte il 531 b Jls Ko 5o S5l s Slhes 350l cine JUad Ko 55 @l St 5 o33 (655 (6ol A5 5 (6 Olon Jolize 5148 515 LS
oukd oy o (5 Sl FA 5 YF o Sl 3l ol laests 65515 a5l op i 5 Jbe 1 ged iy 2alS Cele 48 e 5o Lol il ol il (sl
Jredly 22 5 3 n 5 clin Sl 55 ((gmn 2 2050 S5 (ot o 03 0303 DL L (2312 0 e S s 87 5 VY (510 508 Juke 5 5 503 31
= VY MPA 35 4B 5 Wb o5 sled Sl 88 51y s S5 5550, # MPah 5=+ /PAMPA 5 5 4 0T ol s (1) 5k 0lej ol 5 (yb) &b
Lo o b Gt (6,0 e Sl 8 55 &5 Wi 5o Ol 51 Sl ys (6lls Jas S il o3 gla s 57 05 8wt 0l 5 o L 5,57 V4 MPah

Al or ST S50l kS 5 ol T sl ol (6 (6L g5k (el VY 1 Lol ok 5 b

WS PSSO T -RW gl PN

Quantification of seed germination response of Echinops aged seeds under osmotic
stress using various nonlinear models and hydrotime function
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Abstract

The effects of accelerated aging treatment on seed germination of Echinops was quantified using nonlinear models using Sigmoid,
Segmented, Gompertz, and Richards models and hydrotime model in Weibull, Normal and Gumbel distribution functions.
Experimental factors were seed aging for (0, 24, 48, 72 and 96 hour) at relative humidity (RH)=100%, temperature (T) =40°C and
seven osmotic potential (0, -0.2, -0.4, -0.6, -0.8, -1, -1.2 MPa). Results of the experiment revealed that the interaction effect of aging
and osmotic stress on seed germination and germination rate of Echinopsis was significant. Seed germination parameters of Echinops
were increased by aging treatment up to 72 h but it was declined at the aging treatment of 96 h. Seed germination and germination rate
were increased by aging treatment till 72 h but at 96 h, both were declined. Gompertz exhibited the best fit for no aged, 24 h and 48 h
while the sigmoid function was provided the best fit for aging at 72 and 96 h. Among all studied distribution functions, it was revealed
that normal distribution was the most effective one thus base potential (yn) and hydrotime constant (6) were -0.68 MPa and 6 MPa
h, respectively. However, after 96 h of aging treatment y» and 01 Were estimated at 0.731 MPa and 19.3 MPa h, respectively. It can be
concluded that freshly harvested Echinops exhibited some levels of seed dormancy which was alleviated at mild to moderate aging
conditions, but after 72 h, deteriorative mechanism led to damaging effects and declined seed germination quality.
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Table 1- Analysis of variance of germination percentage and germination rate of aged seeds of Echinops spp
under different osmotic potentials
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Fig. 1- Estimates change germination seed aging of Echinops spp under different water potential
by nonlinear regression.

Circle point is observation content, liner is predict content, a: highest observed value, X0: potential that
reaches 50% of value a, b: slope of changes, v: coefficient
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Fig. 2- Estimates change germination rate seed aging of Echinops spp. under different water potential by
nonlinear regression.

Circle point is observation content, liner is predict content. a: highest observed value, Xo: potential that
reaches 50% of value a, b: slope of changes, v: coefficient
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Table 2- Parameter estimates, distribution properties and measures of goodness of fit for statistical
distributions seed aging of Echinops spp used in hydro time modelling by PEG

Jis U o 5 g sl @8 Slo s
(el wis (celu/ SIS K0 Distribution parameters Distribution properties
- ; - : . B AICc BIC RMSE
Aging Distribution Hydrotime s o = oSl sl Je
) Constant Location Scale Shape Mean Median Mode
(MPah™) (nord) (0] (k)
Jszs-Weibull 2.29+1.79 -1.835+0.751  1.2240.71 26.86+0.01 -0.631%0.02 -0.625x0.01 -1.803x0.64 -218.6 -204.1 0.111
0  Jus-Normal 6.25+0.24 -0.680+0.004 0.099+0.006 - -0.680+0.004 -0.680+0.004 -0.680+0.004 -451.5 -439.8 0.050
J~&-Gumbel  6.05£0.24 -0.702+0.006 0.070+0.005 1.00£0.001 -0.661+0.004 -0.676+0.005 -0.702+0.006 -434.4 -419.9 0.053
Jszs-Weibull 6.07+0.18 -3.1624.46  2.51+4.46 24.91+64.4 -0.686x0.004 -0.673+0.004 -3.09+4.47 -451.4 -436.8 0.050
24 Ju;-Normal 7.730.23 -0.682+0.004  0.103+0.01 - -0.682+0.004 -0.682+0.004 -0.682+0.004 -468.8 -457.2 0.047
J-&-Gumbel  7.74+0.23 -0.721#0.005 0.056+0.01 1.00£0.001 -0.641+0.004 -0.689+0.004 -0.721+0.005 -459.4 -444.9 0.048
Jszs-Weibull 9434032 -1.01#0.12  0.34+#0.12 3.79+1.65 -0.700+0.004 -0.699+0.005 -0.948+0.11 -418.7 -404.2 0.056
48 Jus-Normal 9.36+0.29 -0.698+0.005 0.095+0.005 - -0.698+0.005 -0.698+0.005 -0.698+0.005 -421.5 -409.8 0.056
S8 -Gumbel  9.00+0.31 -0.729+0.007 0.082+0.005 1.00£0.001 -0.682+0.005 -0.699+0.006 -0.729+0.007 -414.4 -399.9 0.057
Jses-Weibull - 17.0740.37 -1.0540.12  0.34+0.12 2.67#0.5  -0.746+0.007 -0.752+0.007 -0.970£0.05 -369.6 -355.0 0.066
72 Ju.i-Normal  17.05+0.36 -0.748+0.007 0.123+0.006 - -0.748+0.007 -0.748+0.007 -0.748+0.007 -370.2 -358.5 0.066
S8 -Gumbel  17.10+0.42 -0.799+0.008 0.107+0.005 1.00£0.001 -0.737+0.007 -0.759+0.008 -0.799+0.008 -362.6 -348.1 0.068
Jsus-Weibull - 19.27+0.44 -1.35£0.33  0.667+0.33 5.87+3.32  -0.735+0.008 -0.727+0.008 -1.260£0.33 -356.1 -341.6 0.069
96 Jus-Normal  19.33+0.43 -0.731£0.007  0.124+0.007 - -0.73120.007 -0.731+0.007 -0.731£0.007 -357.8 -346.1 0.069
Lo -Gumbel  19.55+0.43 -0.783+0.009 0.110+0.007 1.004£0.001 -0.719+0.008 -0.743+0.008 -0.783+0.009 -347.8 -333.3 0.071
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