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ABSTRACT The objective of this study was to evaluate
the drought tolerance in maize seedling using leaf rolling.
Nineteen maize resources, seven Nested Association Mapping
parents lines, six Korean commercial cultivars, and six South-
east Asia commercial cultivars, were used to examine drought
tolerance. The leaf rolling scores were measured on each leaf
in three stress conditions with moderate drought (10%), severe
drought (7%), and extreme drought (5%). Generally leaf rolling
score of seedlings increased at the lower soil water potentials
(5~7%). As a result, drought-tolerant cultivars showed lower
leaf rolling score (below 2.5) than the drought sensitive cultivars
(above 3.5). Nine varieties, NK4043, CML322, DK9955,
NK4300, Kill, DK8868, CML228, LVN99, and LVNI10,
have been selected for tolerance to drought stress. These results
suggest that the leaf rolling score in maize seedling has
been made available to indirect index for drought tolerance.

Keywords : maize, seedling, drought tolerance, leaf rolling,
soil water content
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urehHReE ofy el A AlANA A, ARE, U8, 2FE
2 = st 8w AR 9tk Mo ek W 2
7 AHE AT Blole o |A R S RS o] 88k
o|ghg AAto]] 8531 QIti(Vohra ef al., 2014). Ganal et
al. (2011)2 SNP genotyping arrayS $]5}o] 800,000%t 7]

0]/42] SNP markerE ©]-851% 2™, o]2|gt datas 7|RFO &
maize germplasm genotyping™} high density linkage mapping
2 BEX513} o]52 array?] high qualityE 1183 &
o, large genotyping arrayt= &4 &% Ao §§ 4
7HA7F 91L& Ao R oAsta itk 2|+ nested association
mapping (NAM) population ©]-&3F Ex} S A7 &
WA XY=l Qltl. NAM populationS & 25 Hel wzt
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o A7 jede] jEo] BYT S4d S04 BHe
2 712 = ZA] AlEo|th McMullen et al. (2009)2 o]
23t NAM 3ok &-8-5}9 single nucleotide polymorphism
(SNP) marker®} Al 2-2 genotype FTHS mappings}e] NAM
populatione H=35l% S H, o|F 0|83 NAM A} A=
£ THEQITE E31 Yu et al. (2008)2] Aol A]+= SNP data,
common-parent-specific (CPS) marker, quantitative trait loci
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WalA BEET ek B MR Bol BEse 48E
o 5ol AZT AE T30, 2L HI FLAE 8

Qe Z-gorth(Lee er al, 2013). T f-Eute] 54
715 E-6D) = 5 L7 S ok AR dAket
2@ o] A WAETL QITHZIAA, 714 R 2013). o]
oF 2o 719 HEE B 7heol SRk Jlom,
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S717] & 84S AYstylch 1 A3 ot B4 E &
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29 W59 atolE Hi o=, 53] gl oA
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systemo]] v]X|= G3KLi er al., 1998; Bai et al, 2006),
Y AEFAE Fo|7] flsto] AFRAA S Ay axt

(Zamaninejad et al., 2013; Seo et al., 2014), stiko] oJst
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Table 1. List of maize trait.
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CML 322 association
mapping
CML 333 (USDA)
Kill
) Ki3
Tropical
DK&8868
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LVNI0 Asia
LVN99 commercial
NK4043 hybrid
NK4300
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AH o7 AASHH tH(Schmidhalter et al., 1998; Sharp et
al., 1988; Yamaguchi & Sharp, 2010). A&3t H71E ¢Js}
o WS EORAET EpEe 0] AUUAS
Zgslo] Eopual W S $37] B WS Bt

S th(Sharp et al., 1990; Batlang, 2006) (Fig. 1).

o
2
NI\
ox
o
2
lo
=3

f
2|
<]

B

Wl

o

o
N
P
e
-1
iy
i)

AL 1o 3@ oo

FHEEo @

19

(=]

0.0 1

Soil water potential (MPa)

T
0 10 20 30 40 50

Volumetric soil water content (%)

Fig. 1. Soil volumetric water content on water potential of
vermiculite predicted from a moisture release curve
by Batlang, 2006.
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e B A2 S22 A E Yriste, 28 ARE o
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Fig. 2. A schematic representation of soil water content in
vermiculite after withholding water.

Fig. 3. Visual leaf rolling score under drought. 1, unrolled,
turgid; 2, leaf rim starts to roll; 3, leaf has a shape
of a V; 4, rolled leaf rim covers part of leaf blade;
5, leaf is rolled like an onion; 6, dead, dried leaf.
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Fig. 4. Relationship between leaf rolling score and drought stress during a 16-day period.
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