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AR SRS REwRY

sepE !

e

ZEEEL S [\ R W SR - TRETEE 0 2026 o 32 NS 2 IR ST AL -
75(2):323-331 -

PR e E LI A S A Z5 AR A2 0] 2 120 cm DL | > 1 EER RS HTE 0-60 cm > #
ABHFELL 60 em - Jig Ry ELRE S ON TR AVE B 5K & - TR RS K& ROk A ZE AR ARy 212.26 mm fz
141.52 mm » DL EZKEZE K A ZE RIS B8 AROK ST 70.74 mm > (E3 E£800.6 ATl H H 2 A %L
7K57 42.44 mm > SpA&ER DO 0.85 AT IS B IO R K& Fy 49.93 mm o [FHFERHEA R AE 70 BHA (11
HZEFRE 2 H) 1EYMA8 (crop coefficient; Ke) 325 A 0.4 ~ 458 4E BT A 3-6H) 355E 5 0.9 ~ BEE £EHT (7-10
H) B8R 0.7 » WlEERTHIEEREIL Y REERHEE 2 7485 & (reference crop evapotranspiration or
reference evapotranspiration; ET,) » #EM B HE—4E 2 FT/KE » EHHI R ACEES BRI 2023 261 2024
53 Ry 150 mm B2 140 mm ~ A= 55 4= R HAAE 2023 481 2024 473 731 £ 552 mm 81 567 mm J2 8 & 4 & HIE

ST

2023 B 2024 F£57 50 fy 421 mm B2 423 mm > ISHIEICERARUKE R S E BRI A FRERILAFA R

PR R U T PR R -
RRSRED © 25t IR Ko -

[l

Al

KB LRABEEE MR K AEFEE
R RS » [ PR A 70 AT 29 (15 SR [ 7
RO E H kY - AR E TR M EEY)
HIRR K& S il BB 7R SR B K & RN 7y
Bid s IREB R EF 2R EE (Pereira et al. 2009;
Dono et al. 2013; Wada & Bierkens 2014;
Schmied et al. 2016) - #54EHE W A $2 = (E VIR
KRR HREES - HF )7 [ 720
IR EY) 28 B & BLK o AT MHREA K138, (Pereira
2017) » fEVIS B ZE S BRI TR HY /K&
R E{EY)EE /K& (crop water requirement) » HJ
HEY GBS LR B XSG - MEYIEER
B EBRTKE » ZHERRFERSIN R TEY 2

R REA B ERE T A AEKE - M
FKETZIULNEYR RN - & BB
BIEGRG > EAEENXARGET » FAEEY
INEAREEHKER - AEEVIEARE LS
BNEgAREEMGE - MERRRERTHE
SEFEMEME - TEMGREEYERNERE SR
HIH M #E /K & (Doorenbos & Pruitt 1977) o
T IERG AR M AT W FLIR T B 113852
TR EFLIR 22 RECKATEL BN & e > i -
& [ P B0 B 1% P A LIS D 70w K IR 4 R
7> TEERL, RAE > RILIRPHIKgEBEENE
FHBEH > B R ar Y K 2 B H A K
& (field capacity) » FIgRAT/K 5 & KELFLIR
2 [EHY B4 1F A J7 B03R H o5 T # Or 9 7E FLIS
o HEEBEEEYIR LS # R LR 5tk

Tl HEA 2025 42 12 H 1 H 5 #2HEH - 2026 £ 4 H8 H -

TEEER ¢ jerway@tari.gov.tw

R RSB T R R LR B R B - B B -

PR AR AL BRI R R - B B -

MR AR ES AR EE - 28 2R -
R R BRAT R R R FT B TR - B ST


https://doi.org/10.6156/JTAR.202606_75(2).0011

324 HE R ZES

K] HEAE B - T LR 2 K o
FHE YD AR Z f VA AL o U H A A (B AR JBE A s Kk
A ZEJH%L (permanent wilting poin) » 78 %7K
4y (available water) RIja] g HH & /K & Bk A
Z 8 B R 72 (B P - (EAROK I ARG 2 4k
BHEIOEMTFR/KE - /D RE B AR A Bl
%38 5B (Veihmeyer & Hendrickson 1931;
Cassel & Nielse 1986) » B /KEJRRCERAEF A >
B2 R B A A A E B K & BLEE = /K3
o G EEYRER D EYE T E (Li e
al. 2005; Wu et al. 2022) -

RS EEESE  EEEEEEEY
1 BN - FEEE R ZE 30-40 @ =% - (HiT
FRERBELETERH R EERTHEL
EE2 G EZTHPESZN 30% LT (Ghosh
2001; Teng 2005; Chang et al. 2025) » #HEH
RIEHREEET  BRT7TEIFER LB
RE R B[ BRI RE HY N 8 - IS #0 ] BE H REIE K
TEY)E & B E H %K (Solomon et al. 2009;
Kumar 2014; Huang et al. 2019; Hwang et al.
2024) - Ry R e SR figs S 28 T Pt i pOK & IR AL
AIBKER » DMETEIRRETE TR KA 1 ~ BT RR
s B ~ SRR - BLERARRE
& AV BRI K S A 1 2 = K38 (S
et al. 2020; Jabeen et al. 2022) -

Mk E

A ol ot B Ry R 5P 22 B o0 P 7 R BB
e B E N LT T i MR
+ J&@ S 4y e 0-16 ~ 16-30 ~ 30-55 Kz 55-75
cm » L 100 mL 25 M8 A 8 8l 5 o7 g $% HUA 48
& &) (undisturbed soil sample) + 1L 5 0 [6
B TR ER &5 & 2 47 B 1 3B B i (disturbed soil
sample) > + BEEE i B £ 18 i< I Soilmoisture
Equipment Corp. i FRAVIE(EERIAE » Ehi S
JER JBR 7 i B R R 6 PR K B K B HE » &
JBRJEE 77473 51 By 80 ~ 100 ~300 ~500 ~800 ~ 1,000
J2 1,500 kPa » HYUFH 8 2 mm ffi 48 #Y B 1+ 586
M EERER S4B B 0~ 10 ~ 33 K 50 kPa »
HUR AR Z B TIREEA - e iRy A
BREBE TR AR ET
ZgR A B 2B R o PR A

BISHE H2

PL10SC ez BN E » stRH K& & -

ZEERGBUNAEE N 24 (https://agr.
cwa.gov.tw/) B 4E & 5 T 52 & oy T R Rk
(G2L020) » ML AR ~ i = RS ~ R
HERRSEERNES  EEEYRAKE -

TEY)ZE S HUE (ETerop) » A LIAEH ET, 15
F o HEAGAR

ETcrop = Kc x ET,

ETcrop : {EYIZEEHEFEYFTE KE 5

ET, : Z#HESZH

Ke : {EVIRE

ET, bL Penman-Monteith /A= EHE -

900
. -Gty —————— -
L 0.408A(R,— G) + v 77373 u(e, —e,)
0 A+ y(1 + 0.34u,)
Hrp

ET, : 2% 7584 E (mm day™) ;

R, £ RZEHGE (MJ m”? day”) ;

G: HFEHEE (MJm” day") ;

T H¥EEEME (C)

u, P EEHEFE 2 m 2 JEEE (msT)

e, BEMIZEISEE (kPa) ;

e, t BHIZEARE (kPa) ;

e, —e, - FIZRSEEZE (kPa) ;

A JKZEA BRI 4R SR FE (E B 2 R (kPa
) ;

RS (kPa T -

H [ % /K & (field capacity) Bk A Z
BEAGE - DA RS 7 AIFELL 10 kPa Jz 1,500
kPa 7 TIEE/KENHETT RN > MEAH KD
SEAZEMHESKEREKAZEE 55
H K5 & & (readily available moisture) 2
HHRUK T & EFRLL P HUSRRE » W DAL R kB
fhE M E /K& (Allen et al. 1998; Zotarelli
etal. 2010) -

d (mm) = (Sa x P);

Sa : XK EE » mm/m ;

P BARFFHFENEROKS 28

D : @ (m) -
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TE R EAETER

TEVMEE R A E Y i B 07 =08 E » IR
BETEVIRY A B S LT 2 ) « 2RI TEYIREL -
KR IR B ME R - 7£ 0.4-1.2 Z [ » W02
HEEMES 2 FEFHRFHER Ke
K ZE K Ke {8 8% € By 12 48 3 B FE 28 o (L A
R 0.4 (11 HERF2 A) - £HEERIR 0.9
(3-6 H)~ B®&4EWH0.7 (7-10 A) (Carr &
Menzel 2014; Pereira et al. 2024) » % #4855 iE
REERITEYHE (Ke) BEREERR
53 it 2023 £ B2 2024 £ Pl B VR L E R ]
RN EFHNIEYFRKE (ETcrop) W&
102023 F 812024 FEFHFEEVFTFKED
BB 1,120 mm B2 1,130 mm > A fif & H 35 8
FEFR/KE B Mostert (2012) BFEHE 75
FTKES L 900-1,100 mm 2 f » HEKE S
A 1-5 mm 7 R 45 SEAR FF > 2023 48 2024 4F
S EEERE S B 1,524.5 mm 81 2,256.0
mm  EE R FEEFRKE 11 HERF 2
A R = ERERAE 2R oL - F 2023 4R 2024
FAEYI T KE 57 3l Ky 149 mm B2 140 mm > [fij
W T & 43 B 5 26.0 mm B 120.0 mm ; 3-6
By AT 4 & FA 0 2023 4 B 2024 FAEYFE K
873 Bl By 552 mm B 566 mm - 1] [ B & 7 7
5 408.5 mm 1 189.0 mm : 7-10 A A =& 4E
R HA - 2023 82 2024 FEAEYI R K E 573 71 419
mm F1 424 mm > 1% R &= 457 5l 5 1,090.0 mm
B11,947.0 mm (£ 1) -

HENE B FE R E SN R FEEFEK
& HERNS AR EREMER A& E
EREIEREEYR KR  HEREDTIK
WA NIE R FE BB - T RS 2 K &= T 38
BROKT & EETHE - REEABT s
sl AT HIERE 2 o TR E R
F £ 0-16 cm EHf By £ > HIE 16 cm AT 2
TEEMS B ENA T E > SREEE
1.2-1.5 g/em’ > L2 EEHERLEEE 2%
+ Z 81 Chen et al. (2009) T4k + 58 45 14 —
o 2B —LEMEELL0-16 ~ 16-30
30-55 J 55-75 cm #E{T 7 G EREE © T BIZE 7%
FEMR Z 3R E H S E T 120 em ZERE ) AT 8]
LR Z5 IR S TEAE > Menzel et al. (1990) AYEH

B EUR 1L 80% YR YLHR (feeder roots) fFR
FE+FEHERT 0-20 cm & 0-60 cm 2 [ » A
+ S A TR RS E AR R BT 60 cm LU
EtE (B 1) HILR A SR RS E
60 cm o HIEAE R E/KA HRE(E LIERES
T AR TE AR 2R U R 7K oy i E > IR
ARG EERER K EC BN > DR
JI88 2 FR7K & 7K 2 E 1E R S Ry 880K
aE o BMESERMFE2TE 10 kPa T 0-16
16-30 ~ 30-55 } 55-75 cm &g LI K& 8
5y R E 34.7% ~29.7% ~37.7% K 41.7% > 1,500
kPa T 0-16 ~ 16-30 ~ 30-55 F 55-75 cm &g
FBEK S B R 11.9% -~ 26.8% ~ 28.5%
e 27.8% (2 2) » BB KRB KA ZEHELL
& LA 7y AIZE LA 10 kPa B 1,500 kPa 7 £
BmEKEWHET RN > STEHHEEKE K
A By B By 212.26 mm B 141.52 mm >
BE UKy & 2 RE DU A K& R E kA
Z B 70.74 mm > A BHRKST &R
LEFHFEN A RUK T & & (permissible deficit
or depletion of soil available water) 5 5 %%
B YR UG 6 AT o) 28 B0 2 & RCIR Y BE 0 1 3
5y — G R RUOK 5 B &Y 20-70% 0 F DA
BHEERKTEERLPAFEREMEE > FIR
R 9 Bl R SR A8t By 0.40-0.60 > AT fli B
BEHBERKS &R 42.44 mm > FERGHKE
B DUERERCR » FEBRCR DURE 0.85 #1T3
& (Howell 2003) » 1 ZUEB TR KEL Ky 49.93
mm - H]E R [E] A A TR AR R A AL 0 B AE
VIZE SR 2 42.44 mm BF > QIR #EFTEE LY
Fy 50 mm FERE > HHE Y 500 Mg ha'! - {EHEA
M BEAREKENAEHEARTT > 7]
¥ Morris (2023) S5 EFR S5 LE
(0-16 cm) 4 HIATUKTEE R 2 (in/ft) >
g (16-75 cm) ¥y EFHIE - HIBARUKS &
2.4 (in/ft) > HIEARUKEMEHER 1147
mm » FBHHERKSr & &R 68.8 mm > —JUE
BMFEKEL R 81 mm > EIAENHIEAERE
KEORBEMES SR HERTEKE > HF
il s

T E BRI TR & - EBKE K
TEVE R ER T K& S R M Tl fs o £
11 AERE2 A R EMEASIEF 2(EH > Bt
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1. FEEDF A ERE IR -
Fig. 1. Soil profile of the litchi experimental orchard
at the Chiayi Agricultural Experiment Branch.

RHHIR RE S B E RIS HERRES
BAEEZ - MR FEETEEE - &5
Bi%E— 25| TR FRIFELFE (Bernier
1988; Shen er al. 2016) - Ding et al. (2015)
Wt 5¢ 45 4 75 12 B AT B 88 5 [N FLOWERING
LOCUS T (LcFTI) Z 3R R0/ ET 2RI >
FEAMME "= A4, (‘Sanyuchong’) HHf
mfE EE S, (‘Maguili®) 73 HIE 11 HH7HL 1
A#EATEFFHE b > SERFITERTRZ P8
BN 71 I B E 2R b (EfE R E G
7K BV i 2 B BR (4 7 S DLUEE 4= TE2F (Carr
& Menzel 2014) > KL A RS BIEER
af PG4 — {8 B #1T— X 50 mm JERE > 3-6
AREEERYILHHFEKE ks - B8
15 A BRI 6 45 S S 7K 43 69 78 5K 38 e A LR
MEAHRT > 3-5 A REBIEHERESEVHEH
REBEHIRRLY 3 mm > HESGERKTEER
42.44 mm > SJHE(EY) 14 HIVZEEECE K - 0
A 14 H PR > AIEERTT 1 K50 mm ERE -

1 v/v%) ©

TIEAFEREES T 2 E/KE (B

2.

Table 2. Volumetric water content at different soil matric potentials (unit: v/v%).

Soil matric potential (kPa)

Soil layer

(cm)

1,500
11.9+0.6
26.8+£0.3

1,000
11.3+1.1
229+0.5

800
19.8+£0.2
239+0.6

26.9+0.5

500
9.1+1.0
21.1+£0.9

24.7+£0.8

300
159+0.8

100
24.0+0.3

232+1.5

80
17.6 £ 1.1

50
324+0.9

33

329+1.5

10
347+1.8

436+ 1.6

0-16

16-30
30-55

293+1.6

30.6+£2.0
33.1+1.8
32115

26.0+£0.8 24.1+£0.9
359+1.0

29.7+1.0

352+1.2

285+ 1.1

25.7+0.7
253+0.9

273+0.2
26.8+0.2

30.8+£0.8
29.9+0.9

377+ 1.1 36.4+0.7

402+1.5

27.8+1.4

262+1.2

23.7+1.0

39.7+1.5

40.1£0.7

41.7+1.6

455+£0.8

55-75
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6 HE ASRE AR R B 5T H 28 5E
J4) 4 mm - w[{E{EY) 10 HAYZESEFE K » 40
A 10 H PR e T 12X 50 mm SR -
7-9 A hEs4 R HWIFIHE HZAFHURX
%) 3-5 mm - A[{E{EY) 8-14 EIE’]ZB‘?*HQT?
ENAMERENREAREECRTE » B
BE DA 7o R RE Y 7 =UMETT - RIAE AR T El#”efﬁq:
PRIFE /D EERE 1 20 30 mm > EHRRAETT AT
FEITERE 1 X 50 mm ([& 24~ % 1) -
EEMBIVT AT REE > SREE
Hysth A B AR SO F R R - MBS 5 R
B AR AEEEFRERE 2-48) -
PR (5-6 ) KBeEZE (7T-9H) » HFEMERZE
R - BEBRERAE - R E B 5
F il R AEPRER DL 2023 FEER T AAKE -
FHRHA 24 Ho3 5l Fs 0~ 8 K 64 mm - 5K
5-6 H & 127.5 mm B 209 mm - @&EZE 7-9 H

g

Cro
ovapelransplrallon
1 Accumulated

¥ precipitation

g

a
8

g

g

accumulated precipitation (mm)
g

Crop evapotranspiration and

5}

1 2 3 4 5 6 F 8 9 10 11 12
2023 (month)

2. 2023 FAEVZEEHESH ZRHE -

Fig. 2. Crop evapotranspiration and monthly
accumulated rainfall for 2023.

400

Crop
evapotranspiration
Accumulated
precipitation

g 8 8 B

accumulated precipitation (mm)
g

Crop evapotranspiration and

F

2024 (month)

3. 2024 FEYZEEHELH ZRHE -

Fig. 3. Crop evapotranspiration and monthly
accumulated rainfall for 2024.

Month  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Panicle emergence =
Flowering [ ]
Fruit set |
Harvest |
Post-harvest pruning [ |
First flush [ |}
Second flush —
Third flush |
Cessation | ||
Shoot control ]

4. Fpfy TREE) LEEBYEL -

Fig. 4. Production calendar and phenological phases
of “Hei Ye’ litchi.

Hil 5 290.5 ~ 117 2 562.5 mm - |fj 10 H Z[FF
1 BB 44 ~0~15.5 F2 10.5 mm ; ¥FEE 2024
Mo ETHI2-4 BB 33~ 5.5 % 128 mm
FRHH 5—6 H1{% 45.5 mm 1 10 mm - §/E = 7-9
HHI=S %2 1,282.5 ~ 256 % 331.5mm > | 10 H
Z2IRE L ARk 77 ~ 63.5~21.5 & 2 mm o
AR E 10 A 124 EVE REEE) - E\@H’Zf
R EZ R B P RE A P Re B AR IR 2R JE A A

RCHY B ZURE R+ 1D ¥ b e g HL A AR iE’JEmﬁﬂ?
B REERZIITSNWRERE  WEEE
7K 38 it 17 4 B R E A 4 DURR = K o R R &%
o IR IABLICEF BB (LA ZFRE2H) »
2023 FHIEREHEARE » EREES LR
TE&MEIT—2 50 mm AYERE - 1 2024 F[EF
WA AR MIR LR D E R & AR TEE
R (3-6H) 2023 FFx3 A4 AF & 14
H#ET—ZCERI - HegH R B

2024 FEAIBR 4 APRAKER B0M4h » HEr3 -5 &
6 HEFE 14 HEM —R > & BRGHE2 5
BURE/KR T2 RIIFESR H R SRR SRS » (BT
LEREREIE -  ENE2BERE (T-9H)

2023 FFEEE 2024 4 [ PR B i Ay e o HINEE
FERR TR S 722 SRR - SR UK S A
b FEE B IERE - SHEFYIFTKE > I
né\?é: TK B B 6 7K 5 ZEHEAT B AR SR - TR

NG 2 AR E BB B R

+=A

A aff
RTS8 70 KOs R A TR A > 5
B 2024 4812025 FEEAEEKEL B 1,122-
1,131 mm > R AEEFSHZAEMFEKERE
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ARMEEsE  HohDl3-6 HEBEAERY
Ke 8 0.9 BFEK;xEE 11 AERE2 AiF
FHE Ke B 0.4 By (i 5 48 ph 1 358 3 i 5 & B
RTS8 HE - HERL A A R By 60 cm > 3ff
HE ﬁ@%ﬁs&%ﬁ 2%42 44 mm - m:u

$Jﬁt%ﬁﬁﬂ,m5¢ﬂﬁﬁf ’ Vﬁ‘)@%ﬂ%z’\] 50 mm
DL RFHEARAETEROR - TF“FHE’%%%“EM??

Iy At A 35 B 22 F EORHYHRE /EEEE‘:}E
MErE R EESE - OURE ,u\éh%)fﬁ—t AAEEE
o AR FE K AR AR AE (R A T > TR TE
4 R R B R PR R DA 6 5 - e

Pﬁﬂﬁﬂﬁ)ﬁﬂﬁﬂﬁ‘ffﬁﬁﬁkﬁﬁHﬁﬁé:% ERE > B

BESRZEN - IRV Y AR
M RIS & E KBETKRE Z R 75
REF R b SR A% N A SR T K o3 A R AL R 2
EE -
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Litchi Irrigation Scheduling Assessment in Chiayi Area
Yau-Shian Tsai', Wei-Min Siang’, Yu-Cheng Ko’, and Jer-Way Chang™’

Abstract

Tsai, Y. S., W. M. Siang, Y. C. Ko, and J. W. Chang. 2026. Litchi irrigation scheduling
assessment in Chiayi area. J. Taiwan Agric. Res. 75(2):323-331.

Based on a soil survey of the litchi experimental orchard at the Chiayi Agricultural Experiment
Branch, it was observed that the root system of lychee trees can reach depths of over 120 cm, while
the primary absorbing roots are concentrated in the 0—60 cm soil layer; consequently, this study used
the 60 cm soil profile as the basis for measuring soil matric potential and water content, calculating
the field capacity and permanent wilting point to be 212.26 mm and 141.52 mm, respectively, which
determined the total available water to be 70.74 mm, and by applying a depletion coefficient of 0.6,
the readily available water was estimated at 42.44 mm, which, when divided by an irrigation efficiency
of 0.85, resulted in a gross irrigation requirement of 49.93 mm per application. Furthermore, the crop
coefficients were set at 0.4 for the terminal bud period and flower bud differentiation period (November
to February), 0.9 for the reproductive growth period (March to June), and 0.7 for the vegetative
growth period (July to October), and by using meteorological data from the Chiayi Agricultural
Experiment Branch to estimate the reference evapotranspiration, the water requirements for each
growth stage were determined to be 150 mm and 140 mm for the terminal bud period and flower bud
differentiation period, 552 mm and 567 mm for the reproductive growth period, and 421 mm and 423
mm for the vegetative growth period in 2023 and 2024 respectively, allowing for the formulation of
an irrigation schedule based on the effective irrigation water per application, the evapotranspiration of
each growth period, and monthly cumulative rainfall data.
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