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Responses of baby corn yields and water footprints to different

fertilizer and water supply rates
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ABSTRACT: Baby corn (Zea may L.) is one of the most significant and lucrative crops grown in Thailand. Moreover, Thailand
has exported the largest amount of baby corns in the world. The average export income is 1,000 million baht each year; whereas
farmers earn average profits of between 400 and 500 baht per rai for baby corn cultivation. Such income levels were lower
than expected due to increases in production factors. The purpose of this study was to evaluate the appropriate irrigation and
fertilizer usage on Rangsit soil series in order to create higher yields for baby corn production. The experiment design was split
plots in randomized complete block design with three replications. Treatments consisted of three main plots: 1) 40% allowable
depletion content (ADC), 2) 60% ADC, and 3) 80% ADC. These were in combination with four sub plots: 1) no fertilization,
2) 15-5-5 kg rai’ (N-P 0-K 0),3) 7.5-2.5-2.5 kg rai’, and 4) 7.5-7.5-7.5 kg rai”". The results found that 40% ADC irrigation
in combination with 15-5-5 kg/rai fertilizer application yielded the highest pod weight, water use efficiency, and irrigation
water use efficiency when compared with those of other treatments; however, these were not statistically significant. For water
footprint, the amounts of green, blue and total water footprints were the lowest when compared with those of other treatments;
these were statistically significant.

Keywords: baby corn production, deficit water, water footprint, fertilizer utilization
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AEMINAARY
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Table 1 Average of some soil physical properties of Rang-sit soil series from 2 years. (2011 and 2012)

Soil depth  Soil texture Bulk Hydraulic Soil FC”  pPwpP” AWCY
(cm) density  conductivity moisture (mm) (mm)  (mm)
(gcm?® (cm hr') (%)
(Rang sit soil
series : Rs)
0-15 Clay 1.19 0.020 3351 71.96 6125 10.71
15-30 Clay loam 1.19 0.004 38.35 75.90 66.23 9.67
30-45 Clay loam 1.22 0.004 3458 77.16 66.39 10.77
45-60 Clay loam 1.33 0.002 3821 78.26 7151 6.75

"Field capacity, FC ? Permanent wilting point, PWP ¥ Available water content, AWC
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Table 2 Average of some soil chemical properties of Rang-sit soil series from 2 years. (2011 and 2012)

Soil pH LR" EC” om? Avai. Exch.  Exch.Ca” Exch.Mg”
depth  (1:1) (kg (1:1) (%) pY K (mgkg") (mgkg"
(Rang  (cm) raiy)  (mscm’) (mg (mg
sit soil kg kg
series: 045 419 934 0.10 242 70.1 339.4 1,542 405.3
Re) 15-30  4.02 1,054 0.11 175 368 31438 1,029 380.8
30-45 4.00 1,090 0.11 2.18 7.2 349 673.8 313.6
4560 387 1,072 0.16 1.60 3.4 270.7 634.2 415.2

" Lime requirement, LR ? Electrical conductivity, EC ¥ Organic matter, OM * Available phosphorus, Avai.P

* Exchangeable potassium, Exch.K ® Exchangeable calcium, Exch.Ca ” Exchangeable magnesium, Exch. Ca
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Figure 1 Weather data 30 years (1980 to 2010) of Pathum-Thani province.
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3. WHUMSNAADY
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T (Crop evapo-transpiration, mm/day) = K X K X ET Equation 2

ET = ﬂ’\ﬂ‘ﬂﬁﬁlﬁ“’Lﬁﬁlu"lﬂJ@\‘iW‘ﬁ K = @Nﬂ?"’mﬂﬁ
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¢ A 9 a R
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LAYINAL 0.50 (Allen et al., 1998)
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CWU green = 10 x Z‘gp ETgreen Equation 4

CWUgreen = Crop water use green Juhenflu (m*ha™,
10 = AN factor Tun1swilagan ET ..
Tuifumdos m*ha', ET oo™

(mm day”), Lgp = daeszaciiaasoyduin (day)
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% Equation 5

Y
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m@qﬂﬂu‘lﬁmvwﬁ\mm (Chapagain et al., 2006)
apply = dmsnsldifend (kg ha”), C ="m3gu
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(Hoekstra and Hung., 2005) Ao Aoy
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IWUE = % Equation 11
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(mm) L& AR AR AN TN AR e
TagdAszsiANuLslI91 (Analysis of Variance,
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ANEN9ETN, AL, 1svAvBnnngldvinesiia
waztls@nsnnnisldtinaatseniuraafiaiian
AEIYNTL 192,61 (cm), 7.94 (kg 9m?), 9.6 (cm),
132 (pods 9m?), 3.59 (kg m-)uaz 3.82 (kg m™)
AINRIAL HNNdnglaLe 7.5-7.5- 7.5 kg rai’ (S4)
AR 188.82 (cm), 7.76 (kg 9m?), 9.6 (cm),
127 (pods 9m™?), 3.50 (kg m®) way 3.84 (kg m™®
AANATAL 9e9a9u0ld L]y 7.5-2.5-2.5 kg rai” (S3
flAnlaReinL 179,20 (cm), 6.28 (kg 9m?), 9.3 (cm),
112 (pods 9m™?), 2.84 (kg m®) uag 2.99 (kg m™)

)
)

pnaRULAzATUNInaaaslliily Control (S1) 1l
ALRREYINL 177.67 (cm), 4.53 (kg 9m™), 9.2 (cm),
86 (pods 9m™?), 2.06 (kg m™) waz 2.16 (kg m>)
ANaAY Tagaf e nluRAMNLANA N9
NNANE (P>0.05) Iumm:ﬁquwﬂﬁmiwm
ANEauNANNLANAITUN9EDH (P<0.05) WAL
fxwﬁﬂﬁin, Auauin, tszAnBnnnnsldtine i
Lazilsr@ninannisldtinaalsniuaesive
FANLANFA1AUNI9ETR (P<0.01) 4aAAAaIRL
Cela et al. (2011) lsianisAnmdnantalulasian
0, 50, 100, 150, 200 L&z 300 kg N ha™' lun13uan
daTnamanululssmagiluiidenniAnautoud
wuziirinaasldilelulasian 100 kg N ha ite Ll
HANRAAAAIATNNANIATHTANAATLATAANS
grydedeliiduedned Tudoudjduiusszndng
fladunanuazadaseanudn Angerasdinaing
Hneay, {‘imﬁﬂﬁfn, ANENINN, Usz@nEnan
msltihaesie uaztlsAvanmnnsldinaassnog
BINT LR AN ANFANTUNN9EDRA (P>0.05) nidu
S1UIUTAHANNLANFA 19T UNINETA (P<0.05)
ANNANAL ALART L Table 3
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2. sagnuNrRIInmlnaay
AMNUANARDINLI HAINLANFAITUNS
@0/ (P<0.05) vevilasauan (Main plots) Tudnalne
finge naNvAaLaNn1TLHin 40 % ADC %inlien
P v 5 oA = =
BALIBITRLINUNALTEY AW A wazUFuNnses
WINTNFINTAIUNAWINAL 490, 341, 15 WAL 845 L kg’
ANNANGL TlasndnAmas A uNNIMAaesiRnIg i
60% ADC AHAaALLNTL 606, 423, 21 waz 1,050
L kg”" muansu waznisleiin 80% ADC HAaae
Winfiu 809, 482, 20 WAy 1,313 L kg™ AINaAU
TRt Amn TR AN NLAN AN UN AT
(P>0.05) daAARASTIL Jeswani and Azapagic (2011)
v o =8 v 90/ v
Tananisdneinisldunlunisgnd1atnangiu
vinlannudn Hseswinunsauianunag lut g
354-2,434 L kg mNuaNsU ludaumnfunimaaes
AN vo a a o Lo
lasuananaanniladeisas (Sub plots) Wuq1 AN
wanANIUNIaDs (P<0.01) nanama nslaldile
(Control) $nlA@Assa8 NN e, RUNSY way

WAWNEAT 42 (4) : 555-566 (2557)

Funausesintinsanauu Ay 975, 621 WAL
1,597 Lkg" 1nndnnsldile 7.5-2.5-2.5 fifleaie
WML 636, 415 waz 1,075 L kg™ AMNAIAL 9898910
Furnsldie 15-5-5 kg rai’ ARANRALWINTL
485, 321 LAY 842 L kg mINANAL waznnsldie
7.5-7.5-7.5 kg rai” fAflAnean iy 444, 303
LAy 763 L kg MINANAU Tuanisisaefinindim
wudn ifielaifinisldileasilanadewinty 2 L kg’
Heandansldle 15-5-5 kg rai” filAnadawiniy
36 L kg™ sasassniileiinnsldils 7.5-2.52.5 kg rai”
fidenadeamiafy 23 L kg™ waziinaslaile
7.5-7.5-7.5 kg rai’ PilANRALWINGY 16 L kg
AINANAL (P<0.01) ARRAAULENINNIANEA
Ujduiussruineladeudanuariadases wudn
sReEN AT, AunGy waviBuiuseniagin
SUTIMNAT AL ANLANAUN9ERE (P<0.01)
andusasintnding luflanunansinafuni i
(P>0.05) AMNAAL Aduan9ly Table 4
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a9

AINNITANHIANHUTNIINITINTATE 1]
gagt19lnadnaau nudluiilANwAnA19AY
NNanE (P>0.05) 2avtlaqauan (40% ADC, 60%
ADC waz 80% ADC) Nauynansnisnanseniiu

» T A NF a Ada , o
SR IUIALT L AZAUNRUNNANNLANFAIAU
N14407 (P<0.05) masAaUUINIUIDL LN 110
FINNINNANHAINLANATUNNADH (P<0.01)
Taswudnlatinislin 40% ADC Heesinung
o a¥ a4 . ¥ Y
@819, AURY, 391 BATLFNIUIDETINUNIINAINNA
"aanan19Li i1 60% ADC waz 80% ADC
ANa1AL Tudanaeanisldijaaeaadases wudn
FANLANA1TUNN9ADR (P<0.01 WAy P<0.05)
= o A= [y
WaunansuznAnel aniduang1adnues
d1ainmilinaeulilnunnnfeiun1eada (P>0.05)
Taanududednisldaludns 15-5-5 kg rai’’
(N P 0K 0) Huainlirangaaasinatnaingdew,
muuﬂﬁﬂ Auauln, Usr@ndnmnisldtinaesi
warisr@nininnislidtinsalsyniuaefigunnndn
Wednnslatly 7.5-7.5-7.5, 7.5-2.5-2.5 kg rai’

o o ~ y ¥ oo
WAZAGLANAINAIAL TunuEsaeintndiden,
% a v 5 4 A A )
AURW wazsanintsaNauNe Walnigldde
7.5-7.5-7.5 kg rai’ Hsaainiideandinisldiy
15-5-5, 7.5-2.5-2.5 kg rai’'
v LA \ ) =

naanausasindminudialidnislaaas

WAZATLANATNANGL

i@ﬂLﬁ'}‘ﬁﬁLvnfifaﬂﬂdnmi‘lzﬁﬂﬂlué”mm 7.5-7.5-7.5,
7.5-2.5-2.5 uaz 15-5-5 kg rai’ AINANAL Laziile
VinnnsAneUfdniusssndneadandnuasiade
seuifieunnanuusfidnmlddaanunansieiy
N4ADH (P>0.05) amiduanunanln, saefimindiden,
Arhiu wazseniinnsananeiiilraawansnaiy
NNEDR (P<0.01 WAz P<0.05)

AN mananEusTiAnm wudn ded
mslthin 40% ADC fauiunsldlelugna 15-5-5
kg rai’” HAuwmnnzanlunisuantinlnadndan
uumau%@mmﬂﬁzgm Lﬁﬂv‘i’]mﬁmﬂxﬁ’m@
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HANARLATLFNNIRETN TN L asUANaNaTIadeuan
Faunuiladasas wudwuenen, Uszdnsninnng
Finwesia wazilsy@dnsninnislduinaadseniu
a4 oA X al = P ! o
PeINTLANTUNINTgn Tl Tauuanseiy
NNEDH (P>0.05) wilevFauiieunmazfnsy
= v 5 oA Y 5Ny a
N1INARBY VULNIRLTNUNALTLY, TRLTINUNATRY
WaUFHI AU UN SANTINUNAA A AININNGA
ae1ellad1Ayn1eaia (P<0.01) WallFaufiay
WA AZANTUNITNARBIATNANAL AINNANIT
NAARIAINA19 AN Lt D AL UzElWNNT
Tdnaznisldaludnsmunizanlunisuan
v 1 a v a =
Fralnadneauuuganuiagn aaanauidudn
A AJ Y o v @ ] a
wuanaaenuie Lt unenIns e uasnem

ANTRUAN

1928 UAUTMUNATNYIAY NUIINLAY
PAULNY LAZNINATINTINEATA LT uaTUALY
U33E PasAAUNgNIAELFAINen drTinddeiam
TA9UNITHARNIINITINEAT NINITINTTINAT
S T - v X
neameeljimEnimaasslunisdnmaiail

LANASA19DY

nsudnnsinemg. 2548, Auuzthnisldaiunaiasegia.
nquddulgiiangn d1dnddeimundadanisudn
NNNNNEAT NINTTINTNEAT NTTNIVUNEAT
wazaunanl.
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