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Table 1. Analysis of variance of the effect of constant temperatures on germination of Japanese morning glory.
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Table 2. Analysis of variance of the effect of alternating temperatures and light on germination characteristics of
Japanese morning glory
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Fig. 1. Effect of temperature on percentage of germination (a), germination rate (b) and time to reach 50%
germination (Dsg) (c) of Japanese morning glory. Letters on the bars represent significant differences among

the means based on LSD at 5% level.

adllas ;o 09 ol )T ile a0 YOIV gl gloo
& ad samline j (Yoo F) GLKan 5 udiien,
Rumex ) Sip laisS Siailer duoyo o yide
ax,0 YO U Ve sles oogame o (obtusifolius
Al odsline of 5 sl
o S g 2lidy) 3,0 AT Wadies (i
SlF il am,s YON: b OF¥0 ol wsls

? Riemens Scheepen

3 S (Gl e (0 eS g i

L olS le azp0 Ye/Ve 5 YoV Golite sloo
(o ¥ JS5) ol saslie VON+ 5 VUAA e
Gl Oglite oles gladials jo gounie slaiole;l
adlas jo Jls job a wunl oals plodil 3y Jjaile>
Colie clales L3l (Yoo V) 'Sl 5 oedls
2 LSl a3 Ye/¥e 5 VOIYD A -/Y- D10)
Papaver aculeatum ) jilbiz glags Sjals>
@ bae Sidlex dsyo YL as ol las (L.

! Kallson and Milberg



AR

YWWAA [ Jgl o ylods [ puicis JUa [ ol 1) y0u sl g5

& B

Gy »® ») (Fislyz e
Germination rate (Seed/day)

10/20 15/25 20/30 25/35 35/45
(15 sl ax,8) oliie sles

Alternating temperature (C)

5 Sde
N
W
S

(d
C

—_ —_ )
(=] W S
(=) S (=)
L L L

G5 Sxailyz oy3 B0 & aw) oo
I
(9]
S
.

-C
o

100, 2 a
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -

o]
o

ESTHIERWRY
Germination percentage

10/20 15/25 20/30 25/35 35/45
(o8 sl ax )8) gl sles
Alternating temperature (C)

Time to reach 50% germination (day)

e
o
S

a
b
C C
I I d

10/20  15/25

20/30  25/35  35/45

(018 g5l az,0) glizte sles

Alternating temperature (C)

w2l 52 Gl () Sialez wo s B0 4 o) by 5 () (Sidler ey (D) Sialex wsys 5 gl gles LU LY S
a2l (0 LSD (g, b aoyo 0 mhans 1o b (5:S0ls (2 5510 (i D9l o (55w (53, g2 g Bokes

Fig. 2. Effect of alternative temperature on percentage of germination (a), germination rate (b) and time to
reach 50% germination (Dsg) (c) of Japanese morning glory. Letters on the bars represent significant

differences among the means based on LSD at 5% level.
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Effect of Temperature and Light on Germination Characteristics of
Japanese Morning Glory (Ipomoea nil): Determination of Cardinal
Temperatures of Germination

Hosein Sarani ', Ebrahim Izadi > *, Ali Ghanbari ?, Ali Rahemi *

Extended Abstract

Introduction: In recent years, Japanese morning glory has been recognized as a new weed in some
soybean cultivation areas in the Province of Golestan. Japanese morning glory, an annual herbaceous plant,
belongs to Convolvulaceae family. Germination is the first step in the competitiveness of a weed in an
ecological niche. Among the factors influencing seed germination, temperature and light are the most
important environmental factors. The relationship between temperature and germination rate is mainly
determined by nonlinear regression, and various models such as dent-like, segmented, beta, and second-order
major models are used for this purpose. In this study, we examined the aspects of germination biology of this
weed under the influence of temperature and light.

Materials and Methods: In order to investigate the effect of temperature and light on germination of
Japanese morning glory, two separate experiments were conducted. Treatments included constant
temperature at 7 levels (10, 15, 20, 25, 30, 35, 40) in the first experiment and alternating temperature at 6
levels (30/25, 10/15, 30/20, 35/25, 40/30, 45/35) and light conditions (14 hours of brightness 250 umoles/m”
2sec) and darkness in the second experiment based on a completely randomized design with four
replications. The number of germinated seeds was taken up to 4 days after stopping germination every day.
Percentage and speed of germination and time reaching 50% germination were calculated. Three models of
dent-like, segmented lines and beta were used to determine the cardinal temperature between the temperature
and germination rate.

Results: The results showed that temperature had a significant effect on percentage, speed and time taken
to reach 50% (D50) of germination of Japanese morning glory. The highest percentage of germination (95%)
and germination rate (19.80 seeds per day) were observed in the alternating temperature of 20/30 ° C
treatment, respectively. The lowest percentage of germination (83.33%) was observed at alternating
temperatures 25/35 °C, and the lowest germination rate (15.10 seeds per day) was observed at 10-20 °C. The
segmented lines, dent-like and beta were best fit based on the highest R2adj 0.95, 0.96 and 0.95, respectively.
Light had no significant effect on germination, so that germination occurred under both light and dark
conditions. According to the results, Japanese morning glory is able to germinate at a wide range of constant
and alternating temperatures, although germination is faster at warmer temperatures. On the other hand, the
lack of light for germination is another advantage that increases germination, competition, and expansion in
agronomic environments.

Conclusion: The findings of the present study suggest that the highest percentage of germination and rate
of germination were observed in alternating temperatures of 20/30 °C respectively. Among the nonlinear
regression models, the dent-like model represented the best model for describing the germination rate against
the temperature in Japanese morning glory. It seems that this weed has better germination at warmer
temperatures. Probably from mid-spring following warmer weather, and upon the availability of water, this
weed is in a good situation to germinate and compete. It was also found that light had no significant effect on
the germination of this weed.

Keywords: Alternating temperature, Intersected-lines model, Lack of light requirement, The dent-like
model

Highlights:

1-  Non-photoblastic seeds
2-  Superiority of dent-like model for predicting germination of Japanese morning glory
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