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Water Requirement of Potato According to Growth Stage

Ki-Cheol Eom, So-Hyun Park, and Sung-Yung Yoo'*

Sejong Institute of Data Analysis (SEIDA), Suwon 443-766, Korea
IHanKyong National University, Ansung, 456-749, Korea

Water is the most important resource for the potato cultivation, especially to get the maximum water use
efficiency and yield of potato, Water has to be applied moderately based on the water requirement of the
potato. Crop water requirement (WR) is a function of the Potential evapo-transpiration(PET) and Crop coefficient
(Kc). PET can be estimated by the climate data measured at the weather station in the production region. Kc
was measured by the NIAST (RDA) through Lysimeter experiments. In this study, the growth stage of potato
was divided as four (G-1 : Apr. 1~Apr. 15, G-2 : Apr. 16~May. 10, G-3 : May. 11~May. 31, G4 : Jun. 1~Jun.
15). The average PET during potato growing season of the 45 areas was 2.95 mm day'l. The most water
requirement was the G-3 stage among the potato growth stage. The MWR (Mean water requirement) according
to growth stage was 1.0~1.2 (average 1.1), 1.5~ 1.8 (average 1.6), 1.9~2.2 (average 2.0) and 1.7~2.1
(average 1.8) mm day'l, in the G-1, G-2, G-3 and G-4 stage, respectively. The TWR (Total water requirement)
according to growth stage was 18.0 ~22.1 (average 19.3), 50.6 ~ 66.6 (average 56.3), 63.5~ 88.2 (average 72.4)
and 38.3 ~54.5 (average 44) mm, in the G-1, G-2, G-3 and G4 stage, respectively.

Key words: Climate change, Potato, Mean water requirement, Total water requirement

A A

7|5HsR= FA] AR AAALE st 5 choel 2
A Fare] AT Ha Qo w2 BolollA 7] SwHs}
of thgh P WA, TP 7IFxef| 7 wdst
Flokel Hopolt}, Z|Tofli= 7|3 sto] whE THE, A4,
ol 713 Bo] A 7 AT sE we]o) of

=, B $7F 528 FUlolA olHeE AL 9o
BT w9 AR} (Yoo et al. 2008). 7 -2t
9] 5 Hofe] 71$tﬂ3€} T ATE F2 HdRed 24
7k wijE, AT uslol w2 ARYEE Fof w3t ¢l
Az=o19071, X‘E e 22l F 7MY 583 a9l
Q1 =ofl gk A7 asgh Aot FQ Al 5 st
ol 7k 20129 P-eue} sARE SARR) 23l Al
2 17,424 ha, B3 WAEF 2,396 kg 10a ', AL 417,433
tono|t} (KSIS, 2011), HAR= AYER 1 & &= Q59|
W2 7|71 44K E 69 Fe7HA] AuiEo] A7t St
2 fejo] ggfo] ul- Ak A} Aufjo]l i B e

A4 020120 7. 27 48 : 2012, 11,1
*od2kx 2} . Phone: +821088568765
E—mail: kceom6578@hanmail net

%—@o il xﬂuﬂoﬂ é#ﬁﬂﬂ% ol 442l & Al

HIOH 7V X%*va*lﬂ”:‘ AukE] o] 8% =
7t dsfii= FEE A7+-Aa7t wig- =&t (Hegneym,
1997; Eom et al,, 1999). ZH=2] Ajujx|Ho| tt=2H 7| A=
o] tr27] wizel ti7]9] Fhatee] Aol7h v, ®
AHE0] ASAI7IER A7 2pole] o7t 714219 Apo]
W ofyel, A= AHEAW Ao Afole] ot
=0 & a7 A= FEA) = A o=A Hotk (Bom et
al., 2012). EA7IR] A & Q- teko| T3k 71 E7)4
¢l AT 1960 ~1989 304 Eoto] FARIE | AT
HHRLE & ] XA (Fom et al,, 1999) 2}al & 4= 9l o1,
7] St T7IEel thgh At vt Qlar, 2t 71
55 283 AR = a9 APgE Aqtant gl
wab B e $eluel 19798 ~2008 714 9] 715
tlolel S &-85to] Seuet 4571 A e s 75|
shof| w2 A & a7 *Véf’z}iiﬂi 71E8] d4+-4
e FAHEGSHL of&e] 5% 77 & SuAY sEe
7| ZA R R S-EFAL 3Gl

4



862 714

Mz A e

2 TS 9o AlHol olE e A 7ol
o A A= A7) (3Y 259 FH 274
4HA R o] AR GITA| 48 19~49 1569, GattA|
49 164~56Y 10%, G3TA 5¢ 119~5¢ 314, G4HA| 6
9 19~69 15902 LRI, AEE 217ke] Y87
487128 1 Aeje) Api7IEe] Estel Agstek

AAE BaR sh= & a=kE APgsh] 9lgt 71z
A9 R3] FA=HAEF (PET © Potential Evapotranspi—
ration)2 Z 3097k 457} A9 £ 7AAE ] g
panz I (Eo)gks ol-8ste], tha pan A= S744%
2k (Bo)oll &Jgt PET 453 (Lim, 1988)Q1 4] (1)of] <7
sto] saiet

PET = 0,712 + 0,705 Eo )
R1e] AeA71H AHEA|4> (Ke: Crop Coefficient)«=
A ()0l oJste] AREEAIT, 2 dAgoAe HENSAE 5
QIToE7 149 AL Tysimeter ATS Ealo] 7

A3} (NIAST, 1996) <1831t}

Ke = (MET/PET) ®)

ru

o714, MET= 229 A7 sig7)d=dol ot
Z SR (Maximum ET)o]t}

wepA, 2 dAtolAe A= Ao bRl METRE
2 A& EQ5F (WR:Water Requirement) 0.2 A5}
A @ 2ol APgsT

WR = PET X Kc ©)

ESE LA dEH EQ G (MWR © Mean water

requirement)2 A7 SF7ITE A4 B9 T =2
=k (TWR : Total water requirement : 4] (4)& U

2 U o 4 ()9 2ol APgekrt,

o71A, n& ASAZIE SP7IZEe] A=)

o

TWR= Z WRi (4)

i=1

3 wri
MWR=" (5)
n

Akl WA YSIIZE Boko] X BRFY (AWR

Accumulated water requirement)-2 4] (6)1} Zro] A5}

ATk,

4
AWR=Y,(TWR)i 6)
i=1
Zn o na

S-euete] 457 A Ao diste] =A A AApe] = A
HIA|71]] 49 Ae~6Y St 9] FE 307t 71 AH R
oF 4 ()] olate] A APl <=1 PETZES Table 13}
2tk A AEA7E Sdde] PETE oY <=1 Bt o
PET %} (Table 1) A8} 7|7HH 23== dapof olet
APget F ST B9te] PET+= X4 F4Re] 2,60
mm day 25E Hf th2e] 3,52 mm day ' HYS HY
o, 457 x| tigt BF-S 2.95 mm day ©|SUT). ©]2}
T2 Ab= 22 3047 2yt 6770 A9 HAL] d 3
7 PET 2.36 mm day ' ©]Ith= 23} (Eom et al., 2011)9}
Hluste] & off f-2juvet =2 A= | F PET7} H]alA]
T2 7o BSE 9SS & 4 Atk A7EE B 3t
2ol Aez719l 49 ol 2.50 mm day 24 HAGS
U T, A4%57191 59 3l<0] 3.26 mm day 24| Z)
e 2ok

2 A tollA] NIASTE] AF-ZEIE 18ste] 283 e
A 722 EA7|H AEA4= Table 29F AT}, A}
S AAIgE o] & A& 27]0] 0,50, A7l 0.77, F71°l
111, 719 0,955 #8319t

2] (5)o] elsto] g A 7HAe] AS7ZE FA ol o
3 P ¥ B 27 (MWR | mm day )2 Table 30j4]9}
Zro) 4572j0] A Y717k Bt 1.6 mm day oI,

2] 7Ae] ASEAE B o B 2% (MWR)-
G-1, G2, G-3 ¥ G4 ASGAE 22 1.0~1.2 (FH
1.1), 1.5~1.8 (< 1.6), 1.9~2.2 Y 17~2.1 (H+ 1.8)
mm day ©]%ith (Table 4).

A (4ol o8l AR =] ARY] 7|7 HAo]| tigt
B % 2 27% (TWR : mm day )2 Table 39|42} ¢
o], 45%]%] Hyt 446.2 mm ©| ATt

2] Ao A Hdt F & 847 (TWR © mm
day )& G-1, G-2, G-3 ¥ G4 AgTAE Zz
18.0~22.1 (B4t 19.3), 50.6~66.6 (B 56.3), 63,5~88.2
(Bt 72.4) U 38.3~54.5 (Ht 44.0) mm o]k,

EZF MWR 2 TWR 457| ¢ W5 G-3 S THA| o 4] 7t
7 Wkt (Table 4).

oo} Zhe Ail= G-3 ASTHAQ] 715t a7k (PET
3 AEAS (Ko)7h B AS717E Bt 7] g2 AL
At

AR} Al AR (47 X)) SR ol whE w4 =

b =2



WA = 8% 863

Table 1. PET of growing seasons for Potato. (mm day'l)

April May June
Area average
F M L F M L M L
Geochang 2.38 2.58 2.85 2.88 2.87 3.15 2.97 2.75 2.80
Goheung 2.44 2.69 2.86 2.83 2.90 3.23 3.11 2.86 2.86
Gwangju 242 2.72 2.94 2.95 2.90 3.34 3.26 3.20 2.97
Gunsan 2.29 2.50 2.67 2.72 2.78 2.96 295 297 2.73
Namwon 2.29 2.52 2.74 2.77 2.70 3.02 2.87 2.92 2.73
Daegwallyeong 243 2.73 335 333 3.18 3.16 3.05 2.81 3.01
Daegu 2.89 3.06 3.51 3.61 3.55 4.00 3.90 3.69 3.52
Daejeon 2.51 2.77 2.96 3.03 2.95 3.25 3.14 3.10 2.96
Buan 2.39 2.49 2.61 2.52 2.58 2.85 2.72 2.63 2.60
Busan 2.40 2.63 2.84 2.86 291 3.18 3.08 2.99 2.86
Seosan 2.46 271 2.74 2.89 2.95 3.30 3.20 3.04 291
Seoul 2.53 2.81 2.89 2.97 2.90 3.12 3.07 3.12 2.93
Sokcho 291 291 3.48 3.50 3.38 3.39 3.23 2.84 3.20
Yangpyung 2.60 2.83 2.78 3.02 2.90 3.25 3.15 3.04 2.95
Yeosu 2.78 2.93 3.08 2.99 3.07 3.32 3.17 3.05 3.05
Yeongdeok 2.44 2.73 3.32 3.59 3.17 3.70 3.34 3.14 3.18
Wando 2.48 2.74 2.87 2.80 2.94 3.26 3.08 2.76 2.87
Ulleung 2.51 2.67 2.96 3.10 3.03 3.21 3.06 2.80 2.92
Ulsan 231 2.57 2.86 2.92 2.88 3.19 3.24 2.76 2.84
Uljin 2.59 2.76 3.15 3.45 3.23 3.37 3.20 2.95 3.09
Wonju 2.53 2.69 291 3.09 2.87 3.27 3.11 3.05 2.94
Uiseong 2.64 2.86 3.16 3.18 3.03 3.36 3.29 3.30 3.10
Icheon 2.28 2.46 2.58 2.77 2.62 2.95 2.74 2.78 2.65
Inje 2.75 2.81 3.06 3.43 3.10 3.46 3.27 3.09 3.12
Incheon 2.44 2.67 2.83 2.79 2.78 2.97 2.88 2.98 2.79
Imsil 2.29 245 2.80 2.79 2.82 3.14 3.03 2.89 2.78
Jangheung 241 2.68 2.87 2.86 2.81 3.18 2.97 2.74 2.81
Jeongeup 2.29 2.64 291 2.99 2.94 3.41 3.43 3.16 297
Jinju 2.58 2.83 2.99 2.95 3.00 3.25 3.11 2.98 2.96
Cheongju 2.51 2.79 3.00 3.02 2.98 331 3.26 331 3.02
Chupungryong 2.83 3.07 3.49 3.57 3.27 3.65 3.39 3.17 331
Chuncheon 2.44 2.62 2.82 2.92 2.81 3.13 3.07 3.15 2.87
Chungju 2.67 2.85 3.06 3.17 2.98 3.30 3.28 331 3.08
Pohang 2.63 2.87 3.21 3.16 3.13 3.47 3.25 3.12 3.11
Haenam 242 2.63 2.94 2.82 2.94 3.25 3.14 2.82 2.87
Hongcheon 2.41 2.49 2.67 2.88 2.71 3.06 2.97 2.83 2.75
Average 2.50 2.72 2.96 3.03 2.96 3.26 3.14 3.00 2.95

*F : First 10 days M : Middle 10 days L : Last 10 days

Table 2. Crop coefficient (Kc) of Potato according to growth stage.

Growth stage G-1 G-2 G-3 G-4
Date 4/1~4/15 4/16~5/10 5/11~5/31 6/1~6/15
Ke 0.50 0.77 111 0.95

"Growth stage, G—1 . Apr. 1 ~ Apr, 15, G—2 . Apr, 16 ~ May. 10, G-3 . May. 11 ~ May, 31, G4 . Jun, 1 ~ Jun, 15
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Table 3. The mean water requirement (MWR) and the total water requirement (TWR) of potato for 45 areas.

Growth stage'

A
G-1 G2 G-3 G-4 Verage Sum
MWR? 1.1 1.6 2.0 1.8 L6
STD 0.05 0.07 0.06 0.06 '
TWR 578 1013 155.2 1320
4462
STD 121 5.36 9.81 12.12

"Growth stage, G-1 : Apr. 1 ~ Apr. 15, G-2 : Apr. 16 ~ May. 10, G-3 : May. 11 ~ May. 31, G4 : Jun. 1 ~ Jun. 15.
*MWR, mean water requirement (mm day‘l); TWR, Total water requirement (mm)

Table 4. The mean water requirement (MWR) & Total water requirement (TWR) for 45 areas of potato according to growth
stage.

Growth stage'

Area G-1 G2 G-3 G-4
MWR 12 1.6 2.0 18

Gangleung TWR 19.0 53.9 702 444
Geochang MWR 11 15 19 1.8
TWR 203 592 74.9 43

Goheung MWR 11 15 1.9 18
TWR 18.2 542 69.6 429

_ MWR 11 1.7 2.0 1.8
Gwangju TWR 18.0 53.0 69.6 038
G MWR 12 18 22 2.1
TWR 18.1 50.7 66.5 407

Namvon MWR 11 16 20 1.9
TWR 18.0 53.1 703 447

Dacewallycong MWR 1.1 15 1.9 1.8
TWR 19.8 547 718 439

Dacgn MWR 11 16 2.0 1.8
TWR 215 63.9 80.7 48.6

Dacieon MWR 11 15 1.9 1.7
TWR 18.1 51.6 68.5 418

Mokpo MWR 11 1.6 2.0 1.8
TWR 19.0 61.9 73.9 43

Miryang MWR 11 15 2.0 1.8
TWR 20.8 60.8 76.6 457

B MWR 11 15 20 1.9
TWR 183 52.4 674 417

Buan MWR 11 1.6 20 1.9
TWR 218 66.2 80.9 473

Buyeo MWR 12 17 2.1 1.9
TWR 218 65.0 78.9 44.1

Soocan MWR 11 16 20 1.9
TWR 212 58.0 747 44.6

Sooul MWR 11 1.6 2.0 1.9
TWR 19.2 542 72.5 04

MWR 12 16 2.0 1.9

Sokcho TWR 18.7 544 70.0 412
Suvon MWR 11 17 2.1 1.9
TWR 17.7 522 66.8 412

Vangpyung MWR 12 1.7 2.1 20
TWR 18.6 540 711 54

Veoss MWR 11 16 2.0 1.8

TWR 17.6 52.5 69.7 42.5
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Growth stage

Area G-1 G2 G-3 G4

MWR 1.1 1.6 2.0 1.8

Yeongdeok TWR 18.1 55.6 743 47.6

. MWR 11 16 2.0 18

Yeongju TWR 18.4 54.1 70.3 413

MWR 11 17 2.1 1.9

Wando TWR 18.9 542 71.6 43.1

MWR 11 1.6 2.0 1.9

Ulleung TWR 17.7 51.1 67.1 42.1

Ulsan MWR 12 17 2.0 1.9

TWR 18.0 544 70.9 439

Ulin MWR 1.0 15 1.9 1.7

TWR 19.9 614 77.0 444

. MWR 12 17 2.1 1.9

Wonju TWR 203 59.8 74.6 46.9

. MWR 11 15 1.9 18

Uiseong TWR 20.0 56.6 73.0 437

eheon MWR 1.0 15 2.0 1.8

TWR 18.7 544 7223 432

. MWR 11 16 2.0 18
Inje

TWR 18.2 49.1 63.5 383

MWR 11 15 2.0 1.9

Incheon TWR 2.1 66.6 88.2 545

i MWR 11 16 2.0 1.9

TWR 19.0 63.7 80.4 46.7

Jangheune MWR 11 15 2.0 1.8

TWR 203 60.1 77.1 457

. MWR 11 16 2.0 1.8

Jeonju TWR 18.9 55.8 73.0 46.2

MWR 11 16 2.0 1.8

Jeongeup TWR 19.4 56.6 71.8 44.0

. MWR 11 1.6 20 1.9
Jeju

TWR 20.1 55.6 71.9 44.4

recheon MWR 12 17 2.1 1.9

TWR 17.5 50.6 65.1 39.3

Jinjo MWR 1.1 1.6 2.0 1.9

TWR 18.9 53.5 67.1 415

eong MWR 12 16 2.0 1.9

Cheongju TWR 19.2 57.0 72.9 0.4

Chupung  ryone MWR 12 1.7 2.1 1.9

TWR 18.7 543 69.5 44.1

MWR 11 1.6 2.0 1.8

Chuncheon TWR 19.7 55.9 70.3 44.0

Chungiu MWR 11 15 19 1.8

TWR 19.5 56.8 7.4 445

MWR 11 1.6 20 1.8

Pohang TWR 205 58.9 7323 46.9

Haenam MWR 11 16 2.0 18

TWR 19.1 53.8 73.0 44.9

Hongeheon MWR 11 1.6 2.0 1.9

TWR 19.6 57.1 735 46.7

MWR 11 16 2.0 18

Average TWR 193 563 724 44.0

"Growth stage, G-1 : Apr. 1 ~ Apr. 15, G-2 : Apr. 16 ~ May. 10, G-3 : May. 11 ~ May. 31, G4 : Jun. 1 ~ Jun. 15.

iMWR, mean water requirement (mm day‘l); TWR, Total water requirement (mm)
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Fig. 1. Accumulated water requirement (AWR) of potato.
*Growth stage

G-1 : Apr. 1 ~ Apr. 15, G-2 : Apr. 16 ~ May. 10
G-3 : May. 11 ~ May. 31, G4 : Jun. 1 ~ Jun. 15
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