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Int rod uction
Dormancy breaking treatment may
diffe r from spec ies to species.
However. application of dry or wet
heat and dry or wet storage are among
the highly effective treatment s for
breaking dormancy in most species
with physica l dormancy. After seed
become non-dormant it can germi nate
under wide range of environmental
conditions.
Jayasuriya et 01.. (2007) have studied a
proposed mechani sm for physical
dormancy break in seeds of Ipomoea
lacunose and observed thaI there was a
s ignificant relationsh ip between
incubation temperature and relative
humidity with the percentage of seed
dormancy break. Bell er al., ( 1995)
have studied the effect s of
Temperature. Light and Gibberellic
Acid on the Germination of seeds of
43 species native to Western Australia.

The present study was dealt with the
seed cf Ipomoea hederacea, which is
one of a mom ingglories that are very
d ifficult to control broadleaf weeds in
row crop and other agr icultural and
non-agricultural areas in the
southeastern U.S. Seed of Ipomoea
hederacea is physically dormant. To
control this weed it is necessa ry to
clearly identity the germination
strategy. and then a suitable method
can be used to destroy the weeds. The
main objective of this study was to
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identify the effects of storage time and
storage temperature on the dormancy
break of lpomeoa hederacea seeds.

Methodology
The analysis was done by usmg a
dataset collected by Dr.K.M.G.G.
Jayasooriya. In 2007 two collections
have been made as early in the fruiting
season and late in the fruiting season.
Four replicates of 15 seeds have been
stored at five different temperature
regimes. Seed mass has been measured
prior to storage. Seeds have been
retrieved after I. 4. 6. 8 and 12 weeks
after storage. They have been
reweighed and incubated at 25 °C for
30 days. Germ inated seeds have been
calcu lated in 7 days intervals. Radical
emergence was the germi nat ion
criterion.

The germi nation percentage was
considered as the dependent variable.
The storage temperature (SP ), storage
time (ST). collection time (CT) and the
mass difference ( D) were taken as the
independent variables. To identify the
effects of storage temperature. storage
time and collection time. GLM
procedure \..as used by considering the
germination stage (germinated or not)
as the binary response . Logistic
regression procedures were used to
explain the relationship between the
response and the predictors. Statistica l
software R was used for most of the
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ana lysis and In few cases MINIT AS
was used.

When the cross validation is done . the
selected model expl ained 91 .6 % of
tota l variation .
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Figure 1. Observed and predicted

Figure I shows the observed and fitted
plots of germ ination probab ility vs.
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The selected model is g iven be low:

logit(;r) ~ - 7.602 +1.262*coli +

0.376*time+0.213*temp +

4.043*diff - 0.05*(col/ :temp)

0.009* (time: temp)-0.409*

(time :diff) -0.095*(temp :diff)

+0.012*(time :temp :diff)
According to the above model each
unit increment in storage time
increases the odds of ger mination
stage by a factor of exp(0.3763) =

1.4569. In another way. eac h unit
increase in storage time changes the
odds of germination stage by
100(eo.)76' _I) = 45.69 %. Each unit
increment in storage temp erature
increases the odd s of germi nation
stage by a facto r of exp (0 .2 128 ) =

1.237 1. In another way. each unit
increase in storage time effects a
IOO( eom 8_1) = 23.7 1 % increment in
these odds. The odds of ge rmination
stage increase s by a factor o f
ex p(4.04 26) =56.97 18 and by 5597 .43
% wit h each unit increment in the
mass d ifference .

With the logistic regression. a ll the
predictor variables were used and a
full model with all possible interac tion
terms was fitte d (1)1 model in Table I
in Append ix) . A best model was
se lected by removing the non
significa nt terms one by one (Back
ward elimination method ). Chi
squared test was used to chec k the
appropriateness of reduced mode l (P
(>IChil) in Table I ). To compare
mode ls the hypothe ses Ho: Reduced
model is appropriate vs HI: Full mode l
is ap propriate were used . When the 71h

mode l was compared with 6lh model
(Table I ). null hypothes is was not
reject ed (P( >IChil).;Q. 124). and hence
the 7'~ model was appropriate. Since
the residua l deviance of the t h model
was less than the corresponding
critica l val ue. it is (he simples t and
best one among those fitted models.

Res ults a nd Disc: ussion
By using the GLM procedures. a
model was fitted by lak ing sto rage
time. storage temperature and
co llection time as factors and wi th all
possible interaction terms. Ana lysis of
Variance was used to identify the non
s ignifica nt term s. The effects due to
sto rage temperature (SP) . storage time
(ST). collection lime (CT) were
significant at 5 % significant level .
The interaction betwee n the collec tion
time and storage tem perature and also
between storage time and temperature
were significant at 5 % significant
leve l. The two-way interaction
betwee n coll ection time and storage
time and the three-w ay interaction
among these three factors were not
sig nifican t.
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mas." difference for the logistic
regression model. The plots indicate
that the fitted values are very closer to
the observed values.

Condusion
There is an effect of storage
temperature and storage time on the
germination of tpomeoa hederacea
seeds. In addition. an effect due to the
co llection t ime also exists. The
germination percentage increases w ith
increase in both storage temperature
and storage time. And also there is a
strong relationship between the
germination and the mass difference .

By using the selected model in logistic
regression, one can predict w hether the
germination stage change with the
change in storage temperature, storage
time, co llection time and mass
difference.
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Appendix

Table 1. Coefficients and other statistics of the fitted logistic mod els

Models with the Interaction terms
1 2 3 , s 6 7

( Inlcrcc rt ) -1 2..13'" -8.76"" -8.65' " -8.69' " -8.35'" .R.3S'" .7.60' · '
c-r .1.(19' 1.92' 1.86' U\9" I.M""' 1.70'" 1.26'"
S·) 1.01' OA8" Oo4H" OA9" 0.45' " 0.46' " 03 8' "
Sl' 0.35' " 0.2·f" 0.23' " 0-23' " 0.2i ·' 0.2i " 0.21'"
0 11 .32' 4049 4.25"' 4..U" 4.47" 4.07" 4.04"
cr.sr -0.39 -006 ·(1.07 -0.07 '().O4 -0.0<
CT:SI' -0.13' -0.06 '(}.06" '()'(16' ,().OS'" -O.os''' -0.05'"
ST:SI' -0.03' '().OJ -0.0 1 -0.01 -O.tII " -(1.01" -0.01"
CT : J> -4.23 -0.22 -0.09 -0.20 -0.20
ST:O . 1.31' -0.37 -0.37 -OAO' -0.4' - -()AU

.
-0_4 1'

SI' : J> -0.31 · 0.10 "'.W' -0.10' -0. 10' ·0 .111
.

-0.09'
CT :ST:SI' 0.01 o.OCI 0.00 0.00
CT:ST: D 0.54 -0.02 -uor
CT : SP : tJ 0.13 0.00
5T: 51'; [) 0.04' 0.01 0 01' 0.01' 0 01 0.0 I ' 00 1
C J: ST: Sf>: [) -O.Q2
Residual deviance 82.371 84.708 84.718 84.8 14 84.961 86.386 88.746
Critical Value 158.712 159.814 160.915 162.016 163.116 164.216 165.316
R-Squared 0.925 0.923 0.922 ,,0.921· 0.921 0.919 0.916
P{>ICbil) 0.126 0.923 0.757 - 0.701 0.233 0.124
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