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Morphological and Physiological Responses of Three Corn Hybrids
to Saturated Soil
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ABSTRACT: To evaluate the morphological and physiological responses of three comn hybrids to
saturated soil conditions, the experiment was conducted at the National Corn and Sorghum Research
Center, Pak Chong district, Nakhon Ratchasima province. A split plot in RCBD was used with 3 replications.
There were 3 main plots: normal irrigation (7-day interval), saturated soil (SS) at V2 stage (7 days) and
SS at V6 (7 days) and 3 sub plots: SW4452, NS3 and CP888new corn hybrids. The experiment was
carried out in the dry season 2014 (31 Jan to 5 June), dry season 2015 (11 Feb to 31 May) and late
rainy season 2016 (19 Aug to 2 Dec). The results showed that grain yield (GY) did not significantly
different between SS. GY of corn under SS at V2 and V6 decreased 17 and 18%, respectively, from
control (C, normal irrigation). Corn applied SS at V2 and V6 had greater root number (RN) and percentage
of aerenchyma development (%AD) than control. SS treated at V2 stimulated ethylene production
significantly greater than control. No adventitious root formed in corn under control plots as was
observed in corn under SS at V2 and V6. Corn treated with SS at V2 reduced photosynthesis rate (Pn),
LAI, total dry weight (dw) and 100-seed weight (SW). SS at V2 and V6 treatments also reduced ear
girth, ear length and seed numbers per ear. For hybrids, NS3 was well-adapted, morphologically and
physiologically, to SS conditions. Adjustment was observed since SS was treated at V2 and exhibiting
greater RN, %AD, Pn, LA, green leaf (%), root dw, root partitioning, ear number per plant and 100-SW.

NS3 can be a model for SS tolerant varieties development.
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nsAATIEdayanieEin
ihdeyailldannsnaasauniisiey
N1360A 1ne75 analysis of variance InALLAN
A1avesAnRdevewiazdmaaelagld Least
significant difference (LSD) wazyin Combined
Analysis anwuENandn 99AUIENDUNANEAR
anwgeiin AnugetuAuied wazaufidin
vaslu wavtdeya Pn uazUIuu ethylene
wdaseilaslSouifisuAiade ttest

HANIINARDILALART0]
ANYUENNAUFIUINGD

AMugein (Fear height) uag AUgES
fuduiuien (Plant height)

AUBUFIMELN (SS) Nasvey V2 way V6 191

Anugwwesiinieds uasmnugeiuAuAsliunnsng
fumeadn osndmlnaluszer v2 ielasy
AMILASEARN SS AnsusumilmSininsyey V6
45195701937 Fegonndaatu Sarobol (2015)
fldsreuin Redlasuanundealugausn

a a a LY Y @ = ! 14
SU'ENﬂﬂiL'i]iiULG]UIG]&Iﬂ’]iUiUWJIWL‘J') edanalu

Ageilnuay mmawmumummmm SS
ffavee V2 uag V6 Wiuansnameadi ust S viaes
izaﬂwmmgﬂﬂLLazmmgmum‘ummuaﬂmw
Fnlnafliimudnfuazuansnaniaadia 3
40AAH03TUNIINARBIYDY Ren et al. (2013)
fwuh letmlnmgminiadfussesnsasauivia
eiinalinsasyiulameidutias dwsuiug
anuas wud1 g SWA452 anugainannndniiug
NS3 uagiiug CP888new mmumﬂwwaﬂmamm
3 fiug s[mmmqmumuLﬂmlmmmmﬂﬂu (Table 1)

288 Agricultural Sci. J. 2019 Vol. 50 (3)

100

$1ulufifdan (Green leaves)

SS fiszez V2 way V6 lrswaulufiddie
Talunnsnafunsadd uadlnadlsuuuunales
mmﬂwm’mmwaﬂ Wuﬁ swaas2 Tiguauly
mmm‘waﬂ (Table 1) 1 Shah et al. (2012) WU
ok Gmiwm“av knee-high stage (V6-V7) Luaaa
TuanmzmnuuRunnRuATIIINZEN (excess
soil moisture) w1 5 Ju Sruaulufiddinves
41lng 10 aneiiug anasiosay 22-45

é’%ﬁﬁuﬁlﬂ (leaf area index; LAI)

Frlwadieny 22 uaz 35DAP Aelé SS
sz V2 uaz V6 fian LAl ldunnsneaindalng
Fiund usdrilwadiony 4sDAP SS fiswes V2
e LAl sndndnlnaitliiung uas s fiszes
V6 iiladnlnmeny 50 uaz 70DAP d1alnadiiaey
Tu SS fiszez V2 waz V6 i1 LA Tdunnsnedtu
widalwaTiasalu SS 1 2 sves e LAl #nn
Frlnedildiunfegreived iy (Fisure 1a)
Flwameld SS 7 2 szey an LAl ateehs
Faraumendeszunotneenusyana 2 dUanv
fleng 45 uaz TODAP g CP888new liiAn LAl

'
o

Aige (Figure 1b) wuujdumiussendng SS v

g adnlnaneld Ss fiszer V2 fleny 50 way
70DAP 11§ CP888new vt LAI fndign NS3 1ok
m LA awam Iummvwmﬂwmﬂﬂm uaz SS
fiszey V6 mﬂwmaﬂmamm 3 fuglvian LAl
laiupneneiu wanadn 41lwaiug CP888new
goulmreaniiz SS fiszey V2 unnniiszey V6
(Figure 1c and d) Fan13MAapeed Ren et al.
(2013) nuin Frlnedilesuthvisudadifuily
anad



N198519910 WAz adventitious root

F1lnediasaluaninind 7 nodal
root laiwun1siiin adventitious root (Figure 2a)
witlnadieny 22DAP letaSayneld s fiszey
V2 (13DAP) w1 7 4 (22DAP) Tdnunusinsiony
wnnirdinefiasymeldanimiung dnuvas
nsdnsnvesiilnaluanny SS fisvey V2 9z
\in adventitious root 7itausn (nodal root) sey
AvfuUseanns 2-3 570 (Figure 2b) Tuvnuedl
Frilwafleny 35 45 uay 60DAP Woiasauiule
aeldf S fsver v2 Suulidisiuiusnsedu
fion uariiuiuRslisusndoduliosiian
Tuvauzdiony 45 uay 60DAP ndslésuauiaTon
9N SS fsger V6 fuwaliulisiuausinsedu
wnnidlnedlegneldanmihunaluauieeng
Fufiuifes (Figure 3a) 91y 35 way 45DAP
g NS3 Tdrunusindesusnniian ueliiumneing
NNWug CP888new wiilTulfiuiien Wus NS3
Tﬁai"lmuﬁﬂ&iaéfumﬁaﬂ (Figure 3b) Mano et al.
(2006) ‘W‘U’J’] m’ﬂwmaw 2 dUaii (V2-stage)
Lmaaﬂmmmm 3 9.40. YU 71U bAM adventitious
root T 3 Fousn Srausnietuluuinadouy

a.on.n.

\\G G

{

(Uo7 3 way 4) UINNINVPANT (V99 1 WA 2) way
SINVBUULAIILYILINAINUT AN MU UUNG

A158519 aerenchyma

I1lnasesy V2 (13DAP) nel@ SS uu
4 Su (18DAP) 31nn"15a519 aerenchyma 1ade
ouay 22.66 vosiuiisngave dawdalnadi
THimuUnisininisadis aerenchyma Lade
$ovay 1.19 dmiuinilnagnuaniia 3 wus sind
mia%ﬁa aerenchyma Lﬁ'aw%zuma"léf SS fiszey
V2 nde¥eray 21.55-24.03 Fas 3 wuﬁ%m
waslndidsetuoraduinsie wuﬁaﬂwaum
awwuquwuqﬂisuiuaﬂwmmaﬂmias 19
aerenchyma laiuanananu nsuseidiunisiia
aerenchyma lupfstiuszifiulamzaadoves
wiazdadeidosaniidesdalusuiusegisen
n15 cross section waghianlun1suseidiunisiie
aerenchyma 33liléiasnzsinanicada o
Fosinvesnisnaasdunsed wiodndlsinn
dmlwarisanuiugasna aerenchyma tisdusgns
%@Lﬁ]wﬁaagﬂimdﬁamw SS (Figure 4da, b, ¢ and
d)

sansInenmansinuas UA 50 aUUA 3 Auenau - SUNAY 2562 289



@ MsapUaupvudvdNWwamMealdan1:audumdath

Table 1 Influence of 3 water regimes (W) and 3 corn hybrids (H) on ear height, plant height

and green leaves when planted in dry season 2014 and 2015 and late rainy season

2016 (combined data)

Factor Ear height (cm)

Plant height (cm) Green leaves (%)

Water regimes (W)

Normal irrigation 116.36°" 205.41° 79.07°
Saturated soil at V2 101.46° 186.63° 74.68°
Saturated soil at V6 101.91° 189.15° 71.35°
Hybrids (H)
SwWa4452 111.12° 191.78 72.40°
NS3 103.42° 192.04 77.08°
CP888new 105.19° 197.34 75.62°
Mean 106.58 193.73 75.03
LSD,, oW 5.63 5.46 3.90
3.90 10.05 3.63
V (%) W 41.31 27.62 26.82
CV (%) H 19.66 8.46 16.55

Note: '/In a column means followed by different letters are statistically different at the 95%

by LSD
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Figure 2 Adventitious root development (arrows) at 18DAP under saturated soil at V2 when

planted in late rainy season 2016 (a; normal irrigation, b; saturated soil at V2 after 4

days at V2 stage)
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Figure 3 Influence of 3 water regimes (a) and 3 corn hybrids (b) on root number/plant when

planted in late rainy season 2016
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Figure 4 Aerenchyma development (arrows) per root area cross section (%) of SW4452 (a;
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percentage of corn grown under normal and saturated soil at V2 (d) (after 4 days at

V2 stage; 18DAP)
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Figure 5 Mean photosynthesis rate (pmolCO2 /m?/s) (a) at 22DAP and 35DAP (mean solar
radiation; 1,107 pmol/m?/s and 778 pmol/m?/s, respectively) and ethylene (b) at
15DAP (after 2 days of saturated soil at V2 stage) 22DAP (after 7 days of saturated
soil at V2 stage) and 35DAP (after 7 days saturated soil at V6 )
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Figure 6 Influence of water regimes (a) and corn hybrids (b) on total dry weight; (¢/plant) and

on root partitioning (%) (c and d) wh
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Table 2 Influence of 3 water regimes (W) and 3 corn hybrids (H) on grain yield (kg/rai), ear
number/plant, seed number/row, 100-seed weight, ear girth (cm) and ear length (cm)

when planted in dry season 2014 and 2015 and late rainy season 2016 (combined

data)
Fact Grain yield Ear No./  Seed No./  100-seed Girth Ear length
actor
(kg/rai) plant ear weight (g) (cm) (cm)
Water regimes (W)
Normal irrigation 763.27Y 0.960 523.71° 24.02° 14.42° 17.89°
Saturated soil at V2 636.8" 0.887 470.73" 23.45" 13.98° 17.61°
Saturated soil at V6 627.2° 0.887 454.36° 24.31° 13.78° 16.99°
Hybrids (H)
Swaa452 665.6 0.827° 554.59° 23.21° 15.14° 18.10°
NS3 697.7 0.965° 461.96° 24.9%° 13.83" 17.23°
CP888new 664.0 0.941° 432.25° 23.64° 13.21° 17.17°
Mean 675.20 0.911 482.93 23.93 14.06 17.50
LSD,, oW 87.80 0.096 26.31 0.554 0.075 0.295
H 60.32 0.083 24.81 0.718 0.390 0.756
V (%) W 58.62 33.89 39.00 9.53 11.99 13.71
CV (%) H 14.91 59.75 68.66 19.44 36.37 15.49

Note: '/In a column means followed by different letters are statistically different at the 95%

by LSD
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