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Effects of Hydrogen Peroxide on Germination and Early Growth of Sorghum (Sorghum bicolor)

Doobo Shim', Ki Eun Song?, Chan Young Park?, Seung Ho Jeon®, Jung Gyu Hwang', Eun—ju Kang', Jong Cheol Kim', and
Sangin Shim*%'

ABSTRACT As the global warming causing desertification increase, there is growing concern about damage of crops. It was to
investigate how the treatment with hydrogen peroxide before leaf development affects the growth and yield of sorghum for
minimizing a damage of crops to drought. The germination experiment was conducted at alternating temperature of 25°C/20C (12
hr/12 hr) under water stress condition of 0 ~ -0.20 MPa adjusted with PEG solution containing 0 and 10 mM H,O,. In order to know
the effect of foliar application of hydrogen peroxide on the growth of sorghum, 10 mM hydrogen peroxide was treated to leaves
at 3-leaf stage of sorghum growing in greenhouse conditions. Seed germination rate was increased by 20% in hydrogen peroxide
treatment as compared to the Control. under water stress conditions (-0.15 ~ -0.20 MPa). The length of seedlings was also on the
rise by the hydrogen peroxide treatment. In the greenhouse pot experiment, the morphological characteristics (plant height, stem
diameter, leaf length, and leaf number) and physiological characteristics (chlorophyll content, chlorophyll fluorescence (Fv/Fm),
stomatal conductance) were higher in the plants treated with hydrogen peroxide under the drought stress condition than those of
plants of H,O treatment. Experiment conducted with the soil moisture gradient system showed that the foliar application of
hydrogen peroxide increased photosynthetic ability of sorghum plant with respect to SPAD value and stomatal conductance and
rooting capacity (root weight and root length) under drought condition. Generally, hydrogen peroxide treatment in sorghum
increased the tolerance to drought stress and maintained better growth due to ameliorating oxidative stress.
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tH(Gregorio et al., 2012).

Sotol f20) ol S 2AT AT Wot =} Wk
obgol Spalold TSl Aol A S5 A2l met §
o, 2] o] Algo] 2315
Y 2r} ZobakRE o, gte
&= A TH(Fig. 2). T HE AE 7V 743 F (Phaseolus
vulgaris LA g4 Az, % S o
27 A A wote) 27] 4 7
Aol A 2o 4 ) 3
SR AEY AR QT AE A
2 Avsh &4 Patelol wop 9 27
(Abass & Mohamed, 2011).
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Fig. 1. Effect of HO, on germination rate of sorghum seeds under
drought condition.

>~
>
o
1o
£
ol
o
o2
NN oo
ol

e
o
2
Jo
19
o
)
42
oo
ok
> u
30,
o
et —
ox,
[
5
ofN
‘0,
i)
5:01:
N

2
i
o
Jo
o
i)
Jo
rl
10
ox
o
filo
o|N
N
>
my

R e e A L

T E 5 Qe A R 2485t 5 A Zebold 7]&
ol o] g & o] &elo] .2 FA] F/J3}ol| e o] H L Q)
o} 374 ot 3708 915 vhopeh 2] Fpo] g Aol
O] Z oK oL, IS AE A 23 GSH (oxidized glutathione),
ASC (ascorbic acid), OTC (L-2-o0x0-4-thiazolidine-carboxylic
acid), NAC (N-acetylcysteine), TP (thioproline), SA (salicylic
acid), BTH (benzothiadiazole) 52| 3}3HE-2 £4} dtolo &
F= TA ESEA 2, 10 ~ 20 mM IHiEska A 2ol 4] A
R o o7t = B gl o, 40 mM, 100 mMof A= B] 44
H &8V 7} =dth= B 317} Qlti(Gregorio ef al., 2012).
ERL6 ~ 10 mM THAFSbpA A 2= ERLE FAF0 Wolkg S
EROU 10 mMS 233 49 ol W F9] &4 =4
sto] F= WE 1 a3t Aol shA YehdthLu & Higgins,
1999). wehA] A% 52 Ateo] w2 245 HALSGL 2 8
0] 7|2 nheto] ek 7k A7 L a sk

#4 Pot RE 43
A

201219 241 pot 49| AVH= A5 Ao AH Ao

Hz0:2(-) H202(+)

(-) 0.10 MPa
Water Potential

(-) 0.15 MPa (-) 0.20 MPa

£ 40

radicle (mm
n
8

=
o o

Hz0:2(-) H202(+) | H202() Hz02(+) | H202(-) Hz02(+)| Hz02(-) Hz02(+) | Hz02(-) H202(+)

0 MPa (-) 0.05 MPa

(-) 0.10 MPa
Water Potential

(-) 0.15MPa () 0.20 MPa

Fig. 2. Effect of H,O, on plumule length (A) and radicle length
(B) elongation of sorghum seeds under drought condition.
Vertical bars indicate the standard errors. The different
letters show significant difference (p < 0.05) as determined
by Duncan’s multiple range test.
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Fig. 3. Influences of soil water regime or foliar application of H202 on sorghum plants at 2 weeks after drought treatment.
The different letters show significant difference (p < 0.05) as determined by Duncan’s multiple range test.
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Fig. 4. Influences of soil water regime and foliar application
of H,O, on chlorophyll fluorescence (A), SPAD value
(B) and leaf stomatal conductance (C) of sorghum plants
at 2 weeks after drought treatment. The different letters
show significant difference (P < 0.05) as determined
by Duncan’s multiple range test.

FAHAT FdsolMe FAstAY =i, e
+H,0 A 2] Eot= L3 =2 o] £428}9 t} Pandolfi ef al.
(2012)2 Fof 4] 100 mM NaCl # 2] A 25 mM NaCl-& # 2]
slo] &3HK] 71 W SPADE= 11.7%, 7] 3 A === 30.4%9] 3]
B892 HeT, 24 WY U S E FS L8k 4 e Zlo]
Hel 9 o 22~ Ao woh 95skelnh B, 9, o, 25
Sol A A% o] o 2Ed Ao mEEH AR A YA o] F
Aol 8k Aol B3-S LrebdkT kel A QlekAli e dl,
2006, Djanaguiraman et al., 2006, Pandolfi ez al., 2012).

] A

[l ]
[=J%]
LT}
LT}

o o~ o~
S oA

Plant height (cm)

(% ]
(=2, ]

Stem diameter (mm)
Fy

Shoot dry weight (g)

Water Potential (MPa)

Fig. 5. Influences of soil water potential and foliar applied
H,0, on plant height (A), stem diameter (B), and shoot
dry weight (C) of sorghum plants at 5 weeks after drought
treatment. The different letters show significant difference
(P < 0.05) as determined by Duncan’s multiple range
test.
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Fig. 6. Influences of soil water potential and foliar applied
H,0; on root length (A), and root dry weight (B) of
sorghum plants at 5 weeks after drought treatment.
The different letters show significant difference (P <
0.05) as determined by Duncan’s multiple range test.
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Fig. 7. Influences of soil water potential and foliar application
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(B), and leaf stomatal conductance (C) of sorghum plants
at 2 weeks after drought treatment. The different letters
show significant difference (P < 0.05) as determined
by Duncan’s multiple range test.
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Fig. 8. Influences of soil water potential and foliar applied
H,0, on plant water potential (A), shoot water content
(B), and root water content (C) of sorghum plants at
5 weeks after drought treatment. The different letters
show significant difference (P < 0.05) as determined
by Duncan’s multiple range test.
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of 2 917 Aol e} 2L el Aol Aol AL
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