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Effect of Salicylic Acid and Abscisic Acid on Drought Stress of Waxy Corn

Youngho SeoT, Kijin Park, Eunha Chang, Sihwan Ryu, Jongyeol Park, and Kyunghi Kim
Gangwon Agricultural Research & Extension Services, Hongcheon 250-823, Korea

ABSTRACT Climate change may result in greater risk of EZ oo 93t u3] AT} ol Aor HAIstych &
yield reduction of waxy corn due to drought stress and Eq],]-a}oﬂ Ao L2220] 312 PPt B QPZFS S 27
maize is one of the sensitive crops to the soil moisture (72 % 2527k4)0] 2.02 mm dayl AR (@ T 26~
shortage. While irrigation is the most effective practice to 5501) 341 mm day', Z7/(T% & 56~759]) 441 mm

reduce the drought damage, farmers are unable to apply 1 sz s o 1 molz
water due to limited water resource and irrigating facilities. day”, $71(75 # 76~120_1E) 3.48 mm day”, R7|(HF &
The study was conducted to investigate the application 121~145¢1) 3.01 mm day” ©|tH(Eom ef al., 2013).

effect of salicylic acid and abscisic acid on reducing drought Lpp7l fEo] BEJ AEHAS WOy 7|3 Wgo

stress of waxy corn (Zea mays L.). Drought stress was 3L vrolA] o1y} 4= o] AAto] Holx| A EHRE LsHA
imposed by withholding irrigation from 9 days before S 9 WRF WL HlolSol o WAo] Zol5T 2o
it ) 14 v s s Sl i € 710 120 i, ) 4 I, S
’ 2kl z] 71 Io] th olo] & Lo}z -
mM and 0.1 mM, respectively. Drought stress increased ;j 1%, 718 ]_1:01 1;24 1457} JEF]:; VA gk
anthesis-silking interval (ASI) by 3.0~3.3 days and decreased =gl whe oldtsleta ool ol M gk AbEe] &
plant height, ear length, ear diameter, number of rows in ol 241} &5 o] 7 Hrh(Aslam, 2011). &4
ear, and yield by 47~51 cm, 4.6~5.0 cm, 4.4~5.3 mm, 9] 3t 1]3l= Y& o] Robins & Dom1ngo(1953)7]— kA
1.5~2.0, and 2.4~2.5 Mg/ha, respectively. Application of o] dlato] oJat 4=aF 7+47} AU Aty 3192, Claasen

salicylic acid and abscisic acid did not significantly reduced & Shaw(1970)= A} A1} 2A}7]9] ghira Z2aafo] zbzb

the drought injuries of waxy corn. Pretreatment of the plant =
15%2} 53% I, =A 3% Eol 3hat x o 30%
growth regulators before water deficit stress or divided o< o E9lat, S % Aelot 0

application at low concentration may be required to obtain HaHal shglth. Shaw(1976)= &7t ehdel 7He
the reduction effect on drought stress of waxy corn. TR A7IE ES 7Y ARE 15Y SRR, HE Al
ol ja) %2 7Hao] 230 o] 2rkT Bk3c}. NeSmith
Keywords : abscisic acid, drought stres, salicylic acids, waxy com & Ritchie(1992)= &3 2| A H oh_oﬂ oFEo] 2L A7
KRR 7] THER e A3 00% FAstn $eEe
77%0°l o] 2tkal sH3iTh 20129 7ol 4‘8H u=o) S
MIA 34} 222] shutel S42a=0] ) Auliw 22 20004 23 AL 30 2ok 2 AO) A 24% WO hath 7.6EO

To T N O VT —
15,808 hao] 4] 201240 17,001 haz Z7F8kR 003, Ol W & oy = ol ch(ALKaisi ef al, 2013).
2 A 64,205F04 83210222 S SITHKOSIS, s o2 Zo|7] YA W A 2oy, AsH
2013). 571/ ATANIMR, 2011)2 7| 3}of| o3 oF 1‘;]_ 2 2903t 3 v Sof ola] WAL YA oo

O 2= 5o M- MEAdol AAXA, 7HEAY S 7} AR QtH(Cakir, 2004). &4:420] 7HE AEFHAE
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Fol7] 9Ig ofe) WySo] ATEolA gt 1 sl
AAZAA 2= A4 Amin ef al., 2013; Rao et al.,
2012; Saruhan et al., 2012; Tufail et al, 2013; Zamaninejad
et al, 2013), WA| X)X Aroca et al., 2003; de Souza et al.,
2013; Hu et al, 2005; Jiang & Zhang, 2003; Liu et al,
2005), Z2YUE(Wang et al., 2008), Zz}to] AH EFQI(Anjum
et al,, 2011), E&32 2(Ali & Ashraf, 2011), 2 ebA] =2}
O]=(Anjum ef al., 2011), E]| -G oHAmin ef al., 2013),
L-Ex{E3Rao et al., 2012), {4 (Zargar & Agnihotri,
2013) 0] ek o] BHES TRk AstAY Qo Ax
Sk i BE AEG 2of ok A% ZiOHE' o],
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Fig. 1. Change in soil moisture tension during irrigation
withdrawal period.

1999), & A3dof 291 g A
of sigettta & 4 Utk B o7 A dAleuH
(Irrometer, USA)E 20~25 cm Zo]of x5l A3 =
o, ehd e e S 71XE Fetoll -50 kPa o)k
Fr A8 A HFig. 1). ”EH:_‘*LT} HAAAE A2 A7l= &
<r19en, A8 s+ 22 0.5 mMI}F 0.1 mMo|gith
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et al. (2013)& 1 mMo] 714 A8 37} =9ty 3491,
Rao ef al. (2012)& A2 A4F 100 mg/L(0.72 mM AT}
L-EYET 1S mgLE Zo] A28t w7t 71 a4
olqithal 3} o, Saruhan ef al. (2012)2 1 uM< 3 7t
Ao A A2 ASAS u B AEHAS Eortn
St YAIAAES] ZA-L-o+= Aroca et al. (2003)1} de Souza
et al. (2013)0] 0.1 mM =52 HaFtd S 1 B AEd]
~2 geksts B3h ASichy sk
ARFY oF S0%7h &3 i EAEE T
Tloh 2412 shelon], olmRE uhgs|m
L 2RI el 25 URet EANUSE A2
2 T A1 ASIEAS- A E Abtelsir,
e 20%0] 1, AL 21, 0|4, o4, A
YohShon, e o|4FE wEO R 10n B T
SAS Eilﬂcﬂ (ver. 9
2ol 5AH

it

i m il
e I

[

-~

lrﬂim{w
:(ONQLJlN'Ui—YLI-HO{O

Z

Z]
o

K

=

ﬁ
mR

ru{ru

SAS, Cary, NC)& ©

719k EA] Atolef 1t



56 OHEIX|(KOREAN J. CROP SCL.), 59(1), 2014

A(ASDE 3.02081T] ukstod, FHF A2 6.0~63U R =
OFF tH(Fig. 2). DuPlessis & Dijkhuis (1967)= & AEH|
Al 84 g RS AAAA ASIE Eelth sHict.
Ak YAIA AR AEl= ASTE 03 E%oH, B4
Aoz FoJsiA] sttt o5 AF2EAE &8Vl A
sto fofjt aE 94 X3t Aoz dhEh Rao e
al.(2012), Saruhan et al.(2012), Zamaninejad et al.(2013)2
el A Hel Aol Aejstol Sgt A AEd

2o diud 5 S Aew AfRE)

S A2 o] 7P 194~198 em® o] HE351A] oF
U w ] 245 emof| Bl ZolHthFig. 3). gt FEof o
3 FE T % FEEo] Rorly] flizes Heltk 4
2l At QIAI ALl Ae]= FA el o] ulsl 2~4 cm =9k
th FofshA] skt Bato] 2pile 114 emQlal g
A2l 105~108 em®, 7Hgo] vl & F-FHof o3t FaF
o] Az ¥t HFE T 16.0 mm, T AT
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Fig. 2. Anthesis-silking interval (ASI) affected by drought
stress and application of salicylic acid (SA) and
abscisic acid (ABA). Error bars indicate standard deviation.
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Fig. 3. Plant height and ear height affected by drought stress
and application of salicylic acid (SA) and abscisic
acid (ABA). Error bars indicate standard deviation.

15.4~15.5 mm& 803} 2fo]= Holx| okgromn], MAFzA
Al A2l Afolo|& Zpo]7t glodtt.

FEES AE A 98] oA 4.6~5.0 cm 95t
Al & th(Table 1). Are]AAtat A|AJALS] A el= FA e
of vl 212} 0.4 cm®}t 0.3 cm =)= dl EFe|A Fgt
atolg Holz| gkttt oAb EIL I PR 4.4~53
mm 9o, AejAitat JAIAARS] A& 0.5~0.9 mm
gholl molx|A] kot A9 dg FHOE daees
1.5~2.07] &%om, AFxEA ] A2l art= 0.2~0.57)
Z7}2 ulu]stgich Khalili ef al(2013) 712 AE# Ao
o] L4420 P47} 1.75~3.757] FAastattal sholch

i B AEYAVE §IE WY A& £ 54
Mg/hadl g v|sto], 7§3}7] 2] §hd A 2]+t= 2.9~3.0 Mg/ha
2 §95HA RFolHth(Fig. 4). Denmead & Shaw(1960)+=
Azt A, Az, st 9] ghdke) olgt =7 A= 247

Table 1. Ear characteristics affected by drought stress and
application of salicylic acid (SA) and abscisic acid

(ABA).
+ Ear Row
Treatment Ear length diameter number
cm mm
Irrigation 17.2+0.4a 40.2+0.5a 13.3£0.7a
Drought None 12.2+0.5b 34.9£1.2b 11.3£0.7b
Salicylic acid
+ + +
(SA) 12.6+0.3b  35.840.3b 11.84+0.7b
Abscisic acid
(ABA) 12.5+0.1b  35.440.5b 11.5+0.8b

"Meantstandard deviation. Treatments with same letter in
each column are not significantly different at the 0.05
probability level.

Yield, Mosha
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Fig. 4. Yield of waxy corn affected by drought stress and
application of salicylic acid (SA) and abscisic acid
(ABA). Error bars indicate standard deviation.
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