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Effects of Ponding Depth Treatment on
Water Balance in Paddy Fields
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Abstract

The purpose of this study was to investigate the effects of ponding depth treatment on water balance in
paddy fields. Three ponding depth treatments, very shallow, shallow, and deep were used. The experimental
plots were three 80 m X8 m rectangular plots. Daily values of rainfall amount, ponding depth, irrigation
water, drainage water, evapotranspiration, and infiltration were measured in the field.

The ponding depth was continuously observed by water level logger during the growing season. The ET
was measured by 1-m diameter PVC lysimeters. Irrigation water volume was measured by 75 mm pipe
flowmeters and the drainage water volume by 75 mm pipe flowmeters and a recording Parshall flume.

The results showed that irrigation water depths were 688.9 mm, 513.6 mm, and 624.4 mm in very shallow,
shallow, and deep ponding, respectively. The effective rainfall amounts (effective ratio) were 243.7
mm(48.8%), 344.6 mm(68.9%), and 272.9 mm(54.6%) in very shallow, shallow, and deep ponding,
respectively. The three treatments did not show any statistical difference in growth and yields. But the
shallow depth treatment showed the largest yield.

Keywords . Water balance, Shallow irrigation, Effective rainfall, Ponding depth, Yield

LM = 380 FHATI ofd FoAAARY g

o] Mog AHolh fe gaset o
Eo3210m’oR 1 F o 50%7t ¥UETE ol
4o w8 O B gl vl olgo

nEA xRt F2 695EH 98 T 48
— o A% url TH e @ueE F B
% ﬁ}iEHBLJ,I \:Hzﬂ—ol -
wx Ao Sk 5 b ole) Q1Y 8 ol ofFel ATHw A9H A SAUR
**Correspondmg author. Tel.: +82-53-950-5734 Byg 9l Byt Aesith e v}

fax: +82-53-950-6752 EE
E-mail address: sochung@knu.ac.kr e wEs ARE Q= =¥ EAgE F

[T o)

Fee A998 B0

T EBvde wde Y aesist A

Bl
N
o,
e
[
o
HJo %

=
Mo o O

-

p

o

67



g5 A7k o B0 WA 9T

tjo

E ATt gaA lew ol #fas
AsAl711 et $YE5E 2o S Atk

AG7H] =ellX e I Sl #-
A4E B Chung (1998, 2000)& Hx &8
Ao o 110 hao] diste] &4 45 HAlst
£ vh At F WAFS 3844 mm, ¢
1,299 mmz vehgth Kang(2001)2 # #Ag
RxZolA TARES s 56.2%8 AraiE

o

LN

Mo e i

>
M o ¥ B o

Lee and Kim (1966) % Lee (1968)% A4
o Al7] 9 HHQ) Apo|7t FEAGT FEak| 1|
A Gl ot dTE o5 33 m” A
719 AdTolA A 7HA gl g 39k
At geadxds (1) BE- 5 UA 8
cm (1966) E= 3 WA 4 cm (1968) 44 &
T (2) AFT- 39 EWNE 19AE B, 2
A= EUEd Fd4, YA Sdwsaz
(3) FH57- 54 WA 1dA= @ o
397k T, s8R BHTY FHE 9
o 2 A wE sgFe wgs A4
SEFT BF BETAA Bo 52 @& BoF
olom ALyI7t 7 & FEFE Uehgdt
19660l HaTol vl 577t 8.2%, 34
FT7F 3.6% H& FEFS RoiFsly, 196893
e BE7l vlsl A5t 17.2%, S-S
5.8% =& F8%#E BTl Rural Develop—
ment Administration (1993)2 = E%g A9
Aest ATdA Bge4AE 60 mm FFY, 60,
40, 20 mm9] 9 % 60 WA Omme Y4+
A T A 7 FEHE #AYsGis vl 5L F
WY xstel WS Bt B2 FE%E
UeRlith slgict. Chung et al. (1999) off 9
s AFEle 7~10cm, AFENE 1~3cm
o7k At o|FAF 25 JEg FhF o
T 3F AL ool 7hdzE 23]E 8o

68

Foha gt e Se Ueld B @
2o Uit 951 A= s gskor o
W o] FeAd o WEe 24 AAE

WS TTRITE WS
£ S E4] AeEliAE
Kol S-AEofo ghrar 7Fxatgict.
U&= Hatta (1967) 9 Tabbal et al.
(1992)& = 954E s A fA3AY, B
gt TaAIIAY, &3 AXE WU e
o SR E A WY u|aste) pE
a7b gglen TS 40~70% 20T &
Aok BIsiTh @t 5 (1999) dEg
g #e AdE 2ARRIgloY, 859 ofe
YAEE YR E et AFAE sk 9l

ot iy 3o o i

a1 vty Baakgich a3 Wuhan A%
200 kmell 9 Hubei®) Zhang He B7jAF-olA
IWMI, IRRI, @ Wuhan thdto] FFEOZ i=ofA]
o} B-oF WY o]dE AR g dFE &
3=o] 9Jom (Barker and Molden, 1999), A&
A9} dTAdstel oatd Mg ) &4
ok EE A FUlw 7)ofdtttu sl

1 geAgle] e E42)9 wglel 4
& 9 ek AuEogHN FoNe LS
= d F s =WAEE Mg 54

TA BT 535 A4 AEEA7I
gxoa AAEIT 25 mx 80

rft

N

%
w2

aE s erE A A4 A2%, 2002



o S—
H “ valve & flowmeter
- K - :
Staff

500
OO0

Piezometers

Im diameter
lysimeters

Water level logger

80m

00

Infiltrometer

Plastic

curtain

T

-4

M
Drainage flowmeter

et 25m

L
Tl
AR

Parshall flume

Fig. 1 Schematic of the experimental plot
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Fig. 2 Ponding depth treatments in paddy fields
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Table 1 Water balance for different ponding depth treatments

(unit : mm)

Treatment | month 10 Irrigation | Drainage | Rainfall Effechve ET Infiltration Change of
days rainfall storage

F 156.1 0.0 05 05 75.0 35.0 46.6

6 M 370 105.0 126.2 20.6 39.0 30.0 -114

L 62.2 108.2 150.6 4138 39.2 28.2 37.2

F 495 0.0 16.1 16.1 56.3 280 -186

7 M - - - - - - -

Very L 166.0 0.0 219 219 64.0 61.2 62.7
shallow F B0 | 127 753 62.6 390 302 274
mgation |y 805 00 84 84 363 %3 153
L 64,5 0.0 10.7 10.7 438 487 -17.3

9 F 30.1 29.0 54.1 25.1 437 218 -10.3

M 0,0 0.0 36.0 36.0 28.7 14.0 -6.7

Total 688.9 2555 4998 243.7 465.0 3434 1249

F 1758 0.0 05 05 76.3 40.0 599

6 M 240 93.2 126.2 33.0 32.0 259 -0.9

L 220 595 150.6 91.1 39.8 244 439

F 370 0.0 16.1 16.1 59.3 25.0 =311

7 M - - - - - - -

Shallow L 12738 0.0 219 21.9 56.0 50.3 434
irrigation F 147 2.3 75.3 73.0 39.0 42.3 6.4
8 M 42.3 0.0 84 84 46.0 314 -26.7

L 42.1 0.0 107 10.7 56.8 379 -419

9 F 76 0.2 54.1 539 48.3 30.0 -16.7

M 203 0.0 36.0 36.0 30.6 176 9.1

Total 513.6 155.2 4998 344.6 484.1 3248 50.3

F 174.6 0.0 05 0.5 59.3 454 70.3

6 M 29.7 818 1262 44 378 39.1 -2.8

L 237 1100 150.6 406 28.8 20.3 15.1

F 317 0.0 16.1 16.1 446 235 -20.3

7 M - - - - - - -

Deep L 1975 0.0 219 319 58.1 594 104.9
irrigation F 16.6 29.3 75.3 46.0 39.0 276 -40
8 M 476 0.0 84 8.4 38.0 400 -22.0

L 76.3 0.0 10.7 10.7 40.6 394 8.0

9 F 26.8 5.8 04.1 483 40.8 272 71

M 0.0 0.0 36.0 36.0 28.1 23.6 -15.7

Total 624.4 221.1 4998 2729 415.1 345.7 136.5

Note: Transplanted on May 28th, transplanting water excluded.
- 1 Midsummer drainage
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Table 2 Comparison of irrigation

- » S 2= Pondin; Irrigation Number of Ave. depth
go| IFHRY, AFwigt AFgaANst 42 depthg depth irigation | P7 (irrigation
513.6 mme} 624.4 mmZ JFERVBAN} AR . (61;13 . ;Igg’

cm ) X
A2 857F FRHA, 4 cm 5136 29 177
Table 2& 954 A2Pd WAFS vlad 2o m 624‘4 - 19‘5
cm . .
7 13 Hg WFEE Z Aolg HolA gov &
Table 3 Comparison of growth with ponding depths
Plant height Number of Dry weight
Ponding I\/Ecm) sterg\l/[ per plant (;Izv/I plant) Vield
depth | 20 tille?ix Heading | 20 tﬂlef; Heading | 20 tille?i)r(l Heading | (kg/10a)
DAT* ng stage DAT g stage DAT g stage
stage stage stage
2 cm 22.8 704 101.3 7.0 21.1 15.8 0.54 129 273 556
4 cm 22.8 72.1 1045 6.9 22.1 16.7 0.55 15.2 28.0 576
10 ecm 21.6 733 104.2 6.6 224 16,5 0.54 15.7 271 563

* Days after transplanting
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