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Fig. 1. The crop coefficient for the water requirement of field corn from 2022 to 2023
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Table 1. Monthly average meteorological data observed during the cultivation periods in fall 2022

and 2023
PHERERR PHERERR CPOHBNEE PR B
(C) (C) (%) (AR (7NEF )
average average average average cumulative
maximum minimum relative wind speed sunlight hour
temperature (°C) temperature (°C) humidity (%) (m/s) (hours)

N4 124 114 124 114 1124 114 24 114 1124
G Bk Bk £k £k £k £k £k £k
111 fall 112 fall 111 fall 112 fall 111 fall 112 fall 111 fall 112 fall 111 fall 112 fall

JLA 324 24.5 78.7 1.6 182.1
September

A 29.8 29.8 22.2 22.4 79.9 80.6 1.9 1.3 2773 176.6
October

+—H

November

+=A 22.1 23.8 14.3 16.3 77.0 77.0 2.5 1.6 2585 2445
December

285 278 211 18.6 88.0 759 1.7 1.3 2556 270.1

—H 215 227 13.8 134 815 763 2.2 1.5 251.7 2634
January

—H 233 245 15.0 150 835 76.6 2.2 1.6 1399 2624
February

=H

March 24.1 14.8 74.7 1.9 49.7

" BUHIR S H PR L B BRI HY R B T © Monthly average meteorological data based

on the average data during the cultivation period.

I ERKEREHE 1119 A 12 H > YO HEAR 112 452 B 17 H - The sowing date is
September 12 in 2022, and the harvesting date is February 17 in 2023.

T2 FREZ/NRBEE - BREHMERS 124410 5 12 H - UWEHEIR 11343 H 6
H - The sowing date is October 12 in 2023, and the harvesting date is March 6 in 2024.

45 FAO-56"" ZORHEH - HhEIFS B > R BRTCHI R FLRNARS > FA LI (F
ViEseemEE > BAESEY > NItZASREEBRA - H 112 FRFHEE
SREY P B BV RSy 0.53 - BRI SR FS B2 BV (R 8 0.56  HEMIm] AE B o ]y
BEFTIRIS RN - MRIETR © B3 0 S AR - (FYHREBZ RGN TR
EORE T > FIRDZESEEE - RN TORIE PRI RN - IRAE 12 HRIZEEE 1L H
N PR R 17.5°C 0 /N SRR P EAYPHERE 22.4°C o 1 o TP By H B
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BRE R 346 /Ny - N SRRR P By H BRI R ST 388 /N o AL - HEMIH R
&~ HIRSBIEERNR - ER PSR ARRIEE -

2. 112 FEF " HEERNECIRSR A B
Table 2. Monthly average meteorological data observed during the cultivation period in spring
2023
PHERERR  CPOREEOR  CPOMHBNEE PR BRI
() () (%) (AREY) (7NEF )
average maximum average minimum average relative average wind cumulative
temperature temperature humidity speed sunlight hours
) (O (%) (m/s) (hour)
=A
March 25.9 18.2 84.8 2.1 154.3
Eﬁ. 28.1 20.5 82.3 1.7 279.6
April
#iH 30.0 233 85.3 1.8 303.5
May
2% 322 25.7 87.3 1.7 304.3
June
tA 332 26.6 81.6 2.6 121.3
July

"R FEREBEHEE 11243 H 15 H  UgEEHEA A 112 427 A 10 H - The sowing date is
March 15 in 2023, and the harvesting date is July 10 in 2023.

P ETHIR S H PSR DU AR A&k B - Monthly average meteorological data based
on the average data during the cultivation period.

(1Y) R FERTRK R EEE TORTEP R BER B 7S K EELRL

SN O RBEVGER—AKRSE - §2HBBR YA 228 R
FIREFHRAE T E B R E 258 - B @ ek (FYGHBZRBRTSEREE
Al - MR RTFEATEERGS RIEH > 111 R E IR FIFR/KE R 195.8 mm >
TEPN AR E (Ke) FEWIAPEFL R 0.29 ~ {EV)SS & EL R 0.51 ~ P EL Ry 0.54 ~ SRIY]
PEEZ R 0.25 < 112 R REEE TOREFMIFRKE R 174.4 mm > (EYIHE(Ke) ££4]]
AEPEEL Fy 0.32 ~ {EPIER T PEEL By 0.56 ~ TPREIFEEL Ry 0.53 ~ SRIIFEEL Ry 0.26 - &ESRHE
FOLZ RIABHRICE AR - WIPES " AEE R R o (EY GBS EE Y%
HUE (ET,) FIEIR(FYIZ8HCE (BT) 28E M - WIS REUR - HRVBEIEY)
KA EH B IR EFES FFERELE - NI EGEER FEERFRE AR
TEME o T FEF R E B R > mERAT RSN A2 -

RIZTR O e - FORTKE R 2 P RERE - FHEMAERE - F
HEE - Ret HIREHEER T8 - —OReE > RS ~ BRI - PR
& Rt H RS HE RGN INEYZASHREIRSFYFRKE - bk 111 F8 112 4
EHPRRER (£ 1) - 831 111 FREOVRSEHIE > A-P9REr0nE 11 A8y
28.5°C AR 112 £k Y 27.87C » 111 FERKFHI H PR RFOREAE 11 ARy 21.1°C
B 1 HEY 138 CHEF 112 8K E - PRI - 111 F£GFE Ay PR
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(—

(=

(=

) 111 FERERE FORE SR KE
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FJFH CROPWAT 8.0 ¥k - # B A FIHE AR 2B EEERN 1% stHE N
111 FERCEREE TR B IHE SR B IR RS E S A 1958 mm (£ 3) > (%
£ 111 EXEREEA TR HENEE ToRkEFHHFE/KE A 1958 mm o S
%ﬂz 3ER BE FORFIEHAM - BRI HEMEERZER  STEANERE R 57.7

MK E fy 154.3 mm > &5t 212.0 mm o K FHREE SO K SRIEEE
ﬁfiiﬁﬁﬂﬁ'ﬂﬁiﬁﬁtth (= 4) &RER > HEEERERKEENEE E‘f‘iﬁ
HARIRVZE SRR - (UFR 11 FREE OREFHNIVEREEE T E -

) 112 FHERFE FOREFFEKE

£ 112 fﬁ%—.ﬂéjﬂzfﬁiﬁf’aﬁ EIEEBMHKE (BEERERERHK) 7705
[k & B 420.0 mm ~ JEM/KE A 78.3 mm » $h5] & 498.3 mm -

FJFH CROPWAT 8.0 ¥k - # B A FIHE AR 2B EEERN 1% stHE N
112 FRFE FORAE SRR EE AR E ST 52383 mm (R 5) > (ARIE
112 FFEREHRA T EEEE FORAEFHHFE/KE F 238.3 mm o #E—HHZ
%5 5 éﬂ BEE FORBOEIAME - 20 HEMEEERERR  stREARERE R 313.7

EEOEMH/KE B 283 mm > &5f 342.0 mm -

Hﬁdﬂaiﬁﬂﬁﬁaﬁﬂﬁgﬁ /EE/EEVKEWEE'E SEoREFHFT/KEMALLE (£ 4) 0 455%
BUR - N2 R IME - RS ﬁ%ﬂ 6 H B¢T?E/TﬁFﬁ7J< {E A5 PR K
& 498.3 mm LU S Tk A BT /KER 238.3 mm - FSEHIER R8s - 8
g~ FEIREENE M\?ﬁ?éﬁﬁi%ﬁﬂfﬁﬁﬁ%é@*ﬁ °

PN EEENE » KRR RN g (OREfERT & 3 Hh A2 4 A A
RIS > RELZ A0S > BEUHE IR - FORER Bl > AR E6h
7GR ) o PRI R A B 2 ARV R 7J<$Eﬁﬁ ERRE SIS - HEARAE
£ o AL - B 12 FEFERET > EF2HNFRKECHBERENEE WS > H
BIEw(T L TEERAVE S EANER K EER A E > DR TR 38
fedERE > EME A RIHYIESE > DRBERSNESR -

) 112 FREREE FOREF IR KE

£ 112 fﬁk—.ﬂéjﬂzfﬁiﬁf’aﬁ EIEEBMHKE (BEERERERHK) 7355

[k & By 46.5 mm ~ M /KE B 140.0 mm » $:51 45 186.5 mm -
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R 3. ENREEE TR ZAFYZASIE KOENE (B8 T)

Table 3. The crop evapotranspiration and irrigation requirements for field corn in fall 2022 (Poutz,

Chiayi)
S BT SRR AR R R
Mmﬁh ET, Effective rain Irrigation requirement
(mm) (mm) (mm)
A
September 25.7 4.8 20.3
dgir 41.6 7.3 343
Nj;;n}ger 41.6 8.8 32.8
December 372 28.1 25.8
Je;u)?ry 34.5 8.2 26.3
F&Ew 15.3 0.5 14.8
HEET
Total 195.8 57.7 1543

*4. FEEER - FEHEAKEEFYRKENER

Table 4. Actual water usage and crop water requirement in the fields in different years

HEIEHMEEE B FH s F /K 404 TEVIRKE
Actual field condition Sum of actual Crop water requirement
HIZERE — HERERE water usage IR SHE
Actual rainfall  Actual irrigation in the field ET,

(mm) (mm) (mm) (mm)
11 Rk

111 fall 64.5 64 128.5 195.8

12 Eﬁé 420.0 78.3 498.3 238.3
112 spring
112 7k

112 fall 46.5 140.0 186.5 174.4

FF CROPWAT 8.0 #1088 » #5ECE SR E S BEHEE RN 1% st HEH
112 RS ToRAE B M SR EIE ARSI E S A& 1744 mm (£ 6 ) (U
£ 112 EREESEATRBHENES OREEHFEKE R 1744 mm - #E—SE
2233 6 B BE FORFIEHAR > B HIEEEERZER  sTEARFHRE R 44.2
mm > FEFOERAHKE R 130.5 mm > &5 174.7 mm o 8RR P VRS R
% WL ARSI SR A /KENERS SEYFRKE - MEBaHE -
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RS N2 EEFHE IR FYZARIEFENE (FBFANT)

Table 5. The crop evapotranspiration (ET,) and irrigation requirements for field corn in spring
2023 (Poutz, Chiayi)

S EE SR AT R
Mmﬁh ET, Effective rain Irrigation requirement
M:afh 16.4 6.7 9.9
AITTEIIEI 373 41.2 1.3
51\%2}3 66.9 100.4 0
}fe 83.1 147.7 0
JJiE 34.6 17.7 17.1
HET
Total 2383 3137 28.3

R 6. 2 FRFHE IR EYIZA SR SRR (FFANT)

Table 6. The crop evapotranspiration (ET,) and irrigation requirements for field corn in fall 2023
(Poutz, Chiayi)

S EE SR AT R
Mmﬁh ET, Effective rain Irrigation requirement
(mm) (mm) (mm)
O;E(Eer 239 0 23.9
+—A
November 372 0.1 37
D—e{::;n)‘?er 37.5 6.9 30.6
Ja:u)?ry 377 5.6 322
Fe;n)?ary 32.4 293 3
@Eh 5.7 2.3 3.8
HEET
Total 174.4 44.2 130.5

IR IR PR K SR TR E IR KEM AR (R 4) - ERE
o N2 RS EE K E (186.5 mm) i E ToREF IR
K& (174.4 mm) > FoRFSEIERERAKEREEMAES TR KE -
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L. BN EV A A B IR E A E R K 2 E &
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BFEKRT ~ Bk ~ /NE - S8 - KESE - WL LIEigs KEHEETIE -

REERISE A " 1 2023 FEIVIIZEHES - (EVIG B SN R BIEEY
BRI R ~ (RIS - ER R TIEWE - RIEGRERDER A% - B2
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Table 7. Using built-in crop coefficients to Estimate the crop evapotranspiration (ET,) and

irrigation requirements for field corn in fall 2023 (Poutz, Chiayi)

B HIRZ SR HRbENE EEREE
M £h ET, Effective rain Irrigation requirement
© (mm) (mm) (mm)
Oj;(Eer 22.9 0 22.9
+—H
November 63 0.1 62.9
+=H
December 86.7 6.9 80
J;u)?ry 87.8 5.6 82.1
Fe;ruﬁary 62.9 29.3 33.6
@Eh 8.3 23 6.3
A
Total 331.6 442 287.8
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Research on water requirement of field corn in

the growth period'

Hsieh, L. C.2

Abstract

In Taiwan, field corn is one of the primary miscellaneous grains, with a cultivation area
exceeding 20,000 hectares, mainly concentrated in the Yunlin-Chiayi-Tainan region, which
accounts for nearly 90% of the total cultivation area in the country. Recently, the effects of climate
change, particularly irregular rainfall patterns, have increasingly impacted crop production. This
study aims to understand the water requirements of field corn during its growth stages. Based on
the results from 2022 to 2023 in Puzi, Chiayi, the water requirement for field corn in the fall of
2022 was 195.8 mm, and the crop coefficient (Kc) values was 0.29 in the initial stage; 0.51 in the
development stage; 0.54 in the mid-season; and 0.25 in the late-season. In the spring of 2023, the
water requirement increased to 238.3 mm, and corresponding Kc values was 0.25 in the initial
stage; 0.58 in the development stage; 0.62 in the mid-season; and 0.60 in the late-season. By the
fall of 2023, the water requirement decreased to 174.4 mm, and Kc values was 0.32 in the initial
stage; 0.56 in the development stage; 0.53 in the mid-season; and 0.26 in the late-season. This study
provided valuable insights into the water requirements and crop coefficients for field corn in the
2022-2023 growing seasons, offered a reference for future planning of irrigation.

What is already known on this subject?
Currently, there is relatively little research on the water requirement of field corn in Taiwan.

What are the new findings?

This study utilized a precise flux analysis system to detect the crop evapotranspiration (ET,)
in the field across different seasons and calculated the crop coefficient for field corn during the
growth period, serving as a reference for future irrigation applications.

What is the expected impact on this field?

This can serve as a reference for the Irrigation Agency to support irrigation planning and
reduce the impact of climate-related risks on field corn production.
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