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Potential of various soil series on Beta carotene
of sweet corn in western region of Thailand
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Abstract

This research studied the effect
of soil properties and soil environmental
condition on bioactive compound (beta
carotene), size (length), taste (total soluble
solid) and fresh weight of sweet corn.
Twenty one sweet corn fields located in
western Thailand were selected. Corns
from those were similar in terms of their
variety, age, planting period and water
management (well watered). Disturbed

and undisturbed soil samples were

Kewords: soil properties, climatic data, beta carotene,

sweet corn, western region of Thailand

collected from those fields and analyzed
for their chemical and physical properties.
Their soils were classified as Typic
Haplutalfs with clay loam 3 locations,
Typic Haplutalfs with sandy clay loam 7
locations, Typic Haplutalfs with loam 3
locations, Typic Haplutalfs with sandy
loam 4 locations, Chromic Haplusterts
2 locations and Typic Paleustults 2
locations.  Four samples of sweet corn
from each location were determined for
their fresh weight, length, total soluble
solid (TSS) and beta carotene content.
Climatic data were collected from 4
stations located in western regions. Data
was complied to be daily min-max-mean
rainfall, temperature, humidity and wind
speed. Daily temperature of planting
period was used to compute for their
heat degree day (a number of day which
their daily temperature were above 30°C)
and chilling requirement (@ number of
day which their daily temperature were
below 25°C). Multiple comparisons of
means for each parameter were performed
using Duncan’s Multiple Range Test at the
significance level () of 0.05. Correlation
analysis of sweet corn quality and soil and
climatic parameters were performed using
Pearson’s correlation procedure.

Na
content had negatively correlated with
fresh weight, length and TSS at r > -0.53

Results showed that soil
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but positively with beta carotene content,
r = 0.43. Climatic condition also played
the important role on corn quality
(TSS, length and beta carotene). Chilling
requirement affected length and TSS of
com at r = 0.75 and 0.42, respectively.
Heat degree day negatively impacted to
length, beta carotene content and TSS.
Na content and climatic condition induce
the highest bioactive compound in Typic
Haplustalfs with sandy clay loam and
Typic with

Chromic Haplusterts soils presented the

Haplustalfs loam  while

highest of quantity corn production.
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T1NANIU (Zea mays  var.
saccharata) \JufiviaswgRafiddnlunig
vilnafinan flengdu (Useanos 75-80 Hu)
TinanauwnuAsutege dnsudsgudenen
Urnesinssena Tnefiuiinudseanifiaiy
ogsseiiles uazlneiduddsoondlnamiu
Jususunisveslan yarnsdioand wa.
2556 Anlu 5400 &MU (A@UALENER
9 m5d 593U, 2556) Dawdisemelneasd
Usinaumsdsesndalnamnudususunds
vedlan  usidlefiansanyarinisdsennse
mingnandnazidusoanglszmaaguin
wansbiiuisnuninvesdalnaniudaly
ausonereliagddd e Adlwavny
Husyfiefwdadsavfnnu  vilaade
UsznaumenumInIeImnsiuuTinugs lned

arsiuualsiiudunguansiueyyadased
drAggalulszlevisoguan Freanaiy
= ! <) t4 = !
dewiansilulsadenszan anAulEese
I = 1
n1sidulsareUsvamaiden  YigannIy
dowonaulsaiilalads 40% dredesiu
wagsnwinzisuaelald  Wuansisdues
Wwndue  Fuiuiauiuvessenie  (esuy,
2539) Uagdudumemsiinaiafesnisias
LUALENANABINITATUABD M TAMNINGS
flansemsas Uasadeainansity lavientin
fasadngilenans aaonauAdatanssu
N1sWARTInTShwdAwInaeY Wil
gunnvesuslaad  liilutheds  waste
Snwanimwindenlvidstuld  aanUssnnil
ansanssmduaivadld wsizaudiig
& av a1 v a A 1%
Foun  n1sIeNyadunsudniielilaans
IMTEAYUTUINGY  FIRTHOAINABINTT
AUILAA
YSinauusualsiilunandnivdueg
futade 2 Usenis e Wugi
2012)

atdl3fmy 1INNITIUTITBYAIINNWITY

(Hannoufa
and Hossain, LALENINLING DY
galinuidinmsfnwanmgleiniauazauds
Aufidsnaneusunaasiudualsiiy  weidu
lgnsUgnluanmiluiinandeusnady
axlladnlnamnufiauSunaass deiu
(BjOrkman et al., 2011; Hardinge, 2001)
Tnstanizaninwang eudivinldfigiinaany
Aden wu anutuluAuiiiy gumglgaiu
AuliaunavedsNneIm1s AU AsenAu
a7 ANTNLINARNAINANIATYINIALgaaNES
Fuanaidasnainanmundeuildmngay

Tunsgauszuunstesiud siliAnnisasi

onsansaula:Je TR 41 1auN 2 w.A. 2562



oyyadaszdedivanendy udnguitddnuay
flunumunAeeendiauidedliseufizen
(reactive oxygen species, ROS) 1Ag533UTA
fvdinalnnismiuauU3uia ROS Aanisasng
Azauna (equilibrium) se1dnemsiia ROS
dunisaatelvimaedes lasaruAudsuin
ROS 2 syuu (Sharma et al, 2011) @@
1) winansanueendiadunieaisiIueuya
dase (antioxidants) 34l 6 wila AunUMm
dfreguamunwd  laun ngailnleu
woarelun  nlaflsen ualsfiuesn wouln
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Soil AWCA Porosity Bulk density Clay
unit (%) (%) (¢/cm?) (%)
1 14 0.43° 1.50° 36
2 13 0.39% 1.61° 24"
3 13 0.41° 1.56" 187
4 11 0.38° 1.65° 10°
5 13 0.52° 1.28° 39°
6 10 0.40° 1.59° 24"
F-test ns * * *x
P-value 0.877 0.018 0.018 0.002
wewe :  ns Ao Lillanuuanssiuegslidedfynisaia
* fe doyadnnuumandeiunneatia fisesutiodfwintu 0.05
“ fo deyadimnuuansedunada Asedutiodfwindu 0.01

Tundagity Wy 971 ankandudadely
(Hannoufa and Hossain, 2012)
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ARG NAGIN e R,

Y

WUl wuIngungiin

=

nr=-074 uay -0.46
MUERY wagmidgAuniduiuiugunl

HnLazAl TSS anad

g1 30 emwAl@ea  Beunuiiuudliy
Taaun It lnanulaglaniza1ual TSS
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AN 4 ANUFUNUSTENIAUTRAULALANINDINARBRANEAT 1 LNANITU

Beta-carotene TSS Ear fresh wt. Length
ftem (mg/100g FW) (°Brix) (g/ear) (cm/ear)
Na,O (% by wt.) 0.43 -0.54 -0.53 -0.55
Tmin (°C) 0.00 -0.46 -0.01 -0.74
Day with T <25 (°C)
0.04 0.42 0.05 0.75
(Chilling requirement)
Day with T >30 (°C)
-0.13 -0.48 0.07 -0.36
(Heat degree day)
anad r = -0.48 ANNaNIVAABIed Bhullar  venudualsfiukarlalady  Feazdeu

and Jenner, 1986 Wugungil 15-35 84N
walsaiinaliAnnsiasunlasanglasa
Huuta anumnurestnianas 89 Yang et
al., (2004) 3’1SﬂﬂujﬁﬂﬁiLﬂgﬁugﬂﬂaﬂﬁIﬂiﬁ
Dundsduiusfuanueuilidumdadan
Tngrnufanssuvateulesd sucrose synthase
(SuSase) wag soluble starch synthase (SSS)
vuzdiuiigniifsuauiugamgdsng 25
perLgaaNINty vhlviAl TSS wazmIu
gaiinfuuliiugeduded r = 042 wag 0.75
paddy Sawsliuddeifliumngenudinius
JEnInau LAz USINaLUA ALY wily
vengaAdenuinguvniionnaigs lngiany
figannndn 32 ssewaida (Dumas et al.,
2003; De Azevedo Rodriguez-Ayama, 2005)
frasomstudinisduaneiuduelsiiuuae
\inn1saaefivauuAkAlsuaINUNTen
yoapulullanendiiua  Faduioulesdid
Tusssurdvesinualifogudy  uleulwii
duasuliinufizen oxidative degradation

arsaanslioglugtarsdudiluiduansdu
pandndudnmaly (Baysal and Demirddven,
2007)  gamiifigedsdsnaiauiunnuem
Hngei r = -0.74

4. MIIATIINTARRRENAN  (Multiple
regression analysis)
msfnunildfiaresinisonaesnvan
iioadsaunisvirueamamd 1 lnanany
naudinIaell s19eerusenau wazaudd
HAndAuanuvasgniauniangiuan wuin
USuanunialsiudunusduusunauleifos
wazneanadaluiu faunisii 1 uwazvhuiee
TSS lnanalnuvadounazlefon fsaunis
7 2 Fadulunamawailinanliluide
AUFUNUGTEINEUTRAULAZENINDINA
FONANAATIILNANIIU  AINTUNITVIUY
winuelsiuluaunisd 1 Unnginneaviada
Judulssnde  Feraiesdesiuidng
fupsizsinalsiiusen dullans isopentenyl
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pyrophosphate (IPP) 1Juansisfu neufiaz
a v 1 [
WNANT93IUAITUEITUTENDUANNE) U Uuans
walsAiussaluddudes 1 (Hannoufa and
Hossain, 2012) #sluluianavesas IPP 4
WoanesadussAuszneou

Beta carotene 0.43Na + 0.24P + 0.042

R* = 0.24 [1]

TSS 0.54K - 0.53Na + 15.35

R* = 0.58 [2]
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