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Abstract: The levels of high temperatures (35, 38 and 41°C m 7 day/might) used m this study and decreased or
delayed the germmation of maize, rice and sorghum seeds. Growth regulator pre-treatments (especially GA;)
decreased this inhibitive effect of the high temperature to a great extends at 35 and 38°C in maize and rice seeds.
In generally, no significant differences were detected between the control and kinetin treatments in maize and

rice at 41°C. GA,; increased rapidity germination and stimulated seed germination at all using temperate

treatments m species. The case of sorghum for rapidity and final seed germination, plant growth regulators were
effective thermal treatments at 38°C and over temperature. The high temperature was shortened the elongation
of radicle and coleoptile and prevented at 35, 38 and 41°C. GA, enormously maintained its stimulative effect
observed on the coleoptile and radicle emergence and elongation except at 41°C 1 rice. KIN had the lower the
elongation of radicle when averaged across the GA, and control at high temperature conditions in all species.
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INTRODUCTION

Dry heat-treatment of seeds is used to control
external and internal seed-borne pathogens such a fungi,
bacteria, viruses and nematodes (Nakagawa and
Yamaguchi, 1989) and to break seed dormancy. In general,
the high temperature can reduce seed viability and
seedling vigowr (Lee et «l, 2002; Basra et al, 2004).
Farooq et al. (2004) found that dry heat treatment (40°C
for 72 h and 60°C for 24 h) resulted in lower seed
germination and seedling vigour compared to centrol
treatment in rice. This suppression of germination at
supra-optimal temperatures 1s called thermo-inhibition
(Negm et al., 1972). Finch-Savage et al. (2004) mformed
that the practise of on-farm seed priming advanced
emergence from moist sand cores at 30/20°C (day/mnight),
reduced emergence at 35/28°C, delayed and reduced
emergence at 40/28°C m maize cultivars. The C4 cereals,
like sorghum, originated from the tropics and generally
more heat and drought tolerant than C3 plants
(Blum et ai., 1990). However, Brar and Stewart (1994)
reported that temperature strongly influenced the
establishment of dryland sorghum (Serghum bicolor
(L) Moench) temperature increased from
15.5-37.5°C, the average time to germination decreased.
Thermo-mhubition also may occurs m other species
including lettuce (Lactuca sativa 1..) (Lewak and Khan,
1977), chickpea (Cicer arietinum 1..) (Gallardo et al., 1991)
and spmach (Spiracia oleracea L.) (Leskovar et al,
1999),

and as
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The aim of this study was to determinate the effects
of Plant Growth Regulators (PGR) pre-treatments under
high temperatures on seed germination and seedling
growth abilities in maize, rice and sorghum.

MATERIALS AND METHODS

Seed material and PGR pre-treatments: Tn this study, the
seeds of maize (Zea mays L. convaer. indentata cv.
Combat) and sorghum (Sorghum bicolor L. cv. Rox), rice
(Oryza sativa L. cv. Osmancik) were used as material. The
seeds sterilized with 1.0%
hypochlorite. Before sowing, they were soaked in distilled
water (control, C) and of aqueous solutions of growth
regulators in predetermined concentrations, 0.5 mM
Kinetin (KIN), 2.0 mM Gibberellic Acid (GA;) for 3h at
room temperature. Thereafter, the solutions were decanted
off and the seeds were vacuum dried for 1 h (Braun and
Khan, 1976).

were surface sodium

Seed germination: Twenty five seeds from each treatment
were placed in Petri dishes furmished with 2 sheets of
Whatman No.1 filter paper moistened with 12 ml. of
distilled water (Kabar, 1990). A 12 ¢m Petri dishes for
maize and rice and 9 cm dishes for sorghum seeds were
used. After sowing, Petri dishes were kept in an mcubator
at 35, 38 and 41°C in continuous for 7 day/night. The
temperatures were chosen by considering the heat
treatments levels of Gramineae seeds (Nakagawa and
Yamaguchy, 1989, Lee eral, 2002). Fungus attacks were



J. Anim. Vet. Adv., 8 (2): 358-361, 2009

Table 1: The emergence of coleoptiles of seeds of maize, rice and sorghum treated with the Gibberellic Acid (GA;) and Kinetin (KIN) at varied high temperature

Rice® Maize® Sorghum®
Radicle Coleoptile Radicle Coleoptile Radicle Coleoptile
Heat Treatment (Length, mm)
Control 182 9.8 13.8 8.7 19.5¢ 19.¢°
35 KIN 11.2% 1.8 8.9 9.2 10.1¢ 210
GA; 36.8 20.2¢ 18.0° 17.6* 2022 20.9
Control 7.0% 8.5¢ 4,94 6.5 10.1¢ 184
38 KIN 7.0% 6.5 4.0¢ 6.9 7.8 13.1°
GA; 7.9+ 10.# 9.5 11.7 22.6° 29.5
Control 2.3 0.0 0.0 0.0¢ 7.1¢ 8.1%
41 KIN 4.4 % 0.0 0.0r 0.0 6.9 6.5
GA; 7.24 0.0 4.3 4.4 7.7 2.8
®The groups with the same letter are not significantly different (p<0.05)
1007 35°C LSD,,:4.05 1007 38°C LSD,,: 1.98 100 41°C LD, 1.73
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Fig. 1: Effects of temperature and hormone pre-treatments on maize seeds germination

avolded by using a fungicide (Benlate) at very low
concentrations of 0.5 g I. ~', which have been proven to
have no effect on seed germination. The seeds were
considered to have germinated when the radicle reached
5 mm n length (Kabar, 1990). Atthe end of the experiment,
on the 7th day, after determination of the final germination
percentages, coleoptile emergence percentages were also
recorded and the coleoptile and radicle lengths of the
seedlings were measured by a millimetric magnifier.
There were 4 replicates of 25 seeds for each treatment.
Germination, coleoptile emergence and radicle and
coleoptile length data were Analysis of Vanance using
the super ANOVA computer program. The Fig. 1 and
Table 1 were produced using Excel program.

RESULTS AND DISCUSSION

Figure 1-3 show that the levels of high temperatures
used in this study decreased and delayed the germination
of maize, rice and sorghum seeds, respectively. High
temperature strongly decreased the seed germination
percentage and rapidity of maize cv. Combat as increased
as the degrees of temperature from 35-41°C (Fig. 1). The
seed germination was totally mnhibited at 41°C in control
and kinetin treatments except GA,. Furthermore, the used
maize variety in this study was more sensitive to high
temperature than sorghum and rice plants (Fig. 1-3).
Figure 2 shows that rice was negatively affected with the
increasing temperatures from 38-41°C. However, sorghum

was more tolerant to using temperature levels according
to the other species (Fig. 3). Even though, increasing
exposure high temperature from 38-41°C produced a
signficant decrease in the number of seeds germinated
and sorghum final seed germination percentage was, also,
retarded by high temperatures at 38 and 41°C but not at
lower (35°C) temperatures. Similarly, Blum et al. (1990)
informed that the part of sorghum seeds more resistance
to heat treatments. However, Brar and Stewart (1994)
reported that temperature strongly mfluenced the
establishment of dryland sorghum (Sorghum bicolour (L.)
Moench) and as temperature increased from 15.5-37.5°C,
the average time to germination decreased sigmficantly.
In addition, lettuce (Lactuca sativa L..) (Lewak and Khan,
1977), chickpea (Cicer arietimim 1..) (Gallardo et al., 1991)
and spinach (Spinacia oleracea L.) (Leskowar et al.,
1999) were observed that high temperatures lowered
germination with respect to the control.

Growth regulator pre-treatments (especially GA,)
decreased this inlibitive effect of the high temperature to
a great extends at 35 and 38°C m maize and rice seeds.
GA; treatment dramatically stimulated in maize seed
germination at temperature at 35°C, but slightly affected
at 38 and 41°C (Fig. 1 and 2). The percentages seed of
maximum germination were reached at 35°C i GA,
pre-treatment at 5, 3 and 4 day the case of maize, rice and
sorghum, respectively. In addition, the minimum
germination value for rice was obtamed at highest
temperature at 41°C m kinetinand control treatments.
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Fig. 2: Effects of temperature and hormone pre-treatments on rice seeds germination
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Fig. 3: Effects of temperature and hormone pre-treatments on sorghum seeds germination

Only this plant, the control surpasses kinetin treatment
for germination percentage at 35 and 38°C.

As temperature increased from 35-41°C average time
to germination delayed sigmficantly (p<0.05) in centrol
treatments. GA,; increased rapidity germination and
stimulated seed germination at all using temperate
treatments in all species. In generally, no significant
differences were detected between the control and kinetin
treatments in rice, maize and sorghum at 41°C for final
seed germination. Significant differences are only
detected between the control and KIN at 35 and 38°C in all
species and KIN affected positively the seed germmation
percentage. KIN slightly increased rapidity of seed
germination comparison — with the control at all
temperatures in sorghum. Kabar (1990) reported that
generally GA,; application for monocot seeds, at least in
the Gramineae and kinetin treatment for dicots may
be more useful to a great extent. Many researchers
(Saini et al, 1989, Huang and Khan, 1992) reported
that the usefulness of treatments of plant growth
regulators could stimulate germination and overcome the
thermo-inlibition n many species.

Table 1 shows that the increasing temperature from
35-41°C inhubited the elongation of radicle and coleoptile
of the seedlings in control treatments. The decrease in
the elongation of radicle and coleoptile of the seedlings
can be explained with decrease of amounts of promoter
hormones and increase of the levels intubitor substances
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in high temperature stressed tissues (Kabar and Baltepe,
1987). Moreover, our finding that coleoptile was more
heat-sensitive than radicle is in agreement with the results
given by Kabar (1990). GA; enormously maintained its
stimulative effect observed on the coleoptile and radicle
emergence as well. However, KIN had the lower the
elongation of radicle when averaged across the GA; and
control treatments. Similarly, Braun and Khan (1976)
reported that KIN and its combinations reduced radicle
elongation of barley and lettuce seedlings.

CONCLUSION

The growth regulators, especially GA,, not only
increased percentage germination of the seeds under high
temperature but also shortened the time required for
germination. Except for rice at 41°C, exogenously applied
G A, stimulated the coleoptile and radicle emergence at
experimental temperatures in all species.
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