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Summary

The objective of this study is to contribute to drainage planning in the most realistic
and economical way by establishing the relationship between rice yield reduction and
-overhead flooding by muddy water of each growth stage of paddy, which is the most
important factor in determining optimum drainage facilities.

This study was based on the data mainly from the experimental reports of the Office
.of Rural Development of Korea, Reduction Rate Estimation for Summer Crops, published
by Ministry of Agriculture and Forestry of Japan and other related research documenta-

stion,

The results of this study are summarized as follows

1, Damages by overhead flooding are highest in heading stage and have the tendency of

decrease in the order of booting stage, panicle formation stage, tillering stage, and

stage just after transplanting.

Damages by overhead flooding of each growing stage are as follows:

) It is considered that overhead flooding just after transplanting gives a little influence
on plant growth and yield beczuse the paddy has sufficient growth period from floo-
ding to harvest time,

b) It is analyzed that according to the equation y=11, 12x0-908 which is derived from
this study, damages by overhead flooding during tillering stage for 1,2, 3 successive
days are 11,1%, 20,9%, and 30,2% respectively.

¢) Damages by overhead flooding after panicle formation stage are very serious because
recovering period is very short after damage and ineffective tillering is much. Acc-
ording to the equation y=09. 58x+10. 01 derived from this study, damages by overhead
flooding for 1,2, 3,5 successive days are 19,69, 29,29, 38.8%, 57.9%. respectively.

d) Booting stage is the very important period in which young panicle has grown up
almost completely and the number of glumous flower is fixed since reduction division
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takes place in the microspore mother cell and enbryo mother cell. According to the:
equation y=39, 66058 derived from this study, damages by overhead floodingfor 0. 5,
1, 3, 5 successive days are 26,99, 39.7%, 72.2% and 97. 42, respectively. Therefore,.
damages by overhead flooding is very serious during the beoting stage.

e) When ear of paddy emerges, flowering begins on that day or the next day; when
paddy flowers, fertilization will be completed 2-3 hours after flowering. Therefore-
overhead flooding during heading stage impedes flowering and increases sterilizing
percentage. From this reason damages of heading stage are larger than that of
booting stage. According to the equation y=41. 94058 derived from this study,
damages by overhead flooding for 0,5, 1,3,5, successive days are 27.9%, 63.1%,.
80.1%, and 1004,

2. Considering that temperature of booting stage is higher than that of heading stage
and plant height of booting stage is ten centimeters shorter than that of heading stage,
booting stage should be taken as a critical period for drainage planning because possi-
bility of damage occurrence in booting stage is larger than that of heading stage.
There-fore, it is considered that booting stage should be taken as critical period of
paddy growth for drainage planning.

. Overhead‘flooding depth is different depending on the stage of growth. In case,.
booting stage is adopted as design stage of growth for drainage planning, it is conside-
red that the allowable flooding depth for new varieties and general varieties are 70cm.
and 80cm respectively.

. Reduction Rate Estimation by Wind and Flood for Rice Planting of the present design
criteria for drainage planning shows damage by overhead flooding for 1 to 2,3 to 4,5
to 7 consecutive days; damages by overhead flooding varies considerably over several:
hours and experimental condition of soil, variety of paddy, and climate differs with real
situation. From these reasons, damage by flooding could not be estimated properly in
the past. This study has derived the equation which shows damages by flooding of each
growth stage on an hourly basis. Therefore, it has become possible to compute the exact.

damages in case duration of overhead flooding is known.
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Table-1. Experimental Data for Rice Yield Reduction by Flooding Completely
under Muddy Water (Just after transplanting stage)

Flooding
Duration(day)
Yield 0.5] 1.0} 20| 3.0 40] 50| 6.0| 7.0 | Remarks
“. Reduction(z) \
Stage h e SN |
Just after transplanting stage 9.5 — 17.1 — — —] 51.2 —
(Experimental Data) 7.1 —| 20.7 — — —] 553 —
— ] 270 - =~ = =
—_ — 12.0 — — 23.0 — —
—  — L0 = | 47.00 — —
— — 13.0 — —| 35. 0} — —
— 18.0 — 22.0 —| 58. O\ — —_
Average 8.3 18.00 16.8 22.0] —| 40.7] 53.3] Calculation
y=7.40x5—2.92 (r=0.874) 4,50 11.9] 19.3] 26. 7} 34.1] 41.5 48.9 "
y=0.88x*40.08%+8.80 (r=0. 890) 9.8] 12,5 17.0; 23.3; 21.3] 41.1] 52.4| "
y=06.97x%%% (r=0, 866) | 3.7 7. 0} 13.2] 19.3] 25. 3( 31.0| 36.7| 42, 3} ”
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Fig. 1. Relationship between Rice Yield
Reduction and Flooding Duration
Completely under Muddy Water
(Just after transplanting stage)
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Table 2. Table showing yield Reduction and Flooding Duration Completely under
Muddy water for Different Growth stage.

Flocding
\ Duration(day) l ‘
A,

N

i

3.5/ 4.0 4.5) 5.0] 5.5 6.0] 6.5 7.0

Yield ™. 0.5/ 1.0/ 1.5/ 2.0/ 2.5/ 3.0
Reduction L
(%) (
Stage \\ |

Remark

Jast after transplanti-
ng stage

4.’ 7.’ 1o.j 13.] 16.‘ 19.J= 2. 25.} 28, 31.|' 34.[ 37.

39.[ 42. ’ y=06. 97092

|

Tillering stage 6.1 11.{ ]6.J 21.} 26.‘ 30.[ 35.’ 39.’ 44.| 43.] 52.| 57.

i

61., 65.‘ y=11. 1250908

Panicle formation

15 20.[ 24.| 29.[ 34.’ 39.’ 44.‘ 48.‘ 53.5 58, 63.! 68.[ 72.’ 77.| y=9.585+10.01

stage jJ ’
Booting stage } 27,[ 40.’ 5o.‘ 58.[ 66.’ 73.’ so.l 86. 92.i 97. 100.; ~] —I —| y=39. 66x055
Heading stage | 2. 42.( 53.| 63.1 72.] 80.| 88.| 95.100,| | —1 | - —| y=a1.az0em
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Fig. 2. Curve Showing Yield Reduction and
Flooding Duration Completely under
Muddy Water for Different Growth
Stage
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Tzble-3. Experimental Data for Rice Yield Reduction by Floeding Completely
under Muddy Water (Tillering stage)

\\ Fl(éé);i}ifr)xg Duration
\\
. Yild - 0.5 1.0 20| 3.0| 40| 50| 60| 7.0| Remarks
RN
Stage TN
Tillering stage —| 8d | 94 - | | sn2 —
(Experimental Data) - 9.2 — 26 5‘ — —_ —| 44.7 —
— 4 o ] 28.0 — —_
—~ ] —e20 - | 8o — —
I 4000 — | 860 — —
— = ] s10f — | s7a — —
— 155 | 24.4 38.0 56.6| 61.5 86.2 —
Average —| 110 —| 34.4) 38.0, 56.4 68.5 55.0/ Calculation
y=8.89%4-6. 42(r=0. 696) —| 15.3) 24.2| 33.1 42.0| 50.9| 59.8 68.7 "
y=—1.2682+19. 285—9. 76(r=0.716) —| 8.2 23.7] 36.7] 47.1 55.0 40.4 3.2 "
y=11.12x%908(y=0. 814) 5.9) 1.1 209 30.2 39.2 48.0 564 651 p

Table-4. Experimental Data for Rice Yield Reduction by Flooding Completely
under Muddy Water(Panicle formation stage)

N _Flooding Duration ]
\\ (day) —
S Yield T 0.5| 1.0| 20| 30| 40| 50 60| 7.0, Remarks
“~._ Reduction(%) \ ’ |
Stage e~ > (
Panicle Formation stage - —-% 29.2| 46.3 — — —‘ _ —
(Experimental Data) — 21.4i 42.4) 50.8 — — —_ — —
- = 67 7 - = = = —
— = 307 27 -~ = 4 =
— = 800 — - 500 — —
- esd o ed — —
— —] —| 480, — — s8dol — —
oA B B L B T T —
= a2 | 4 4 o = —
— 21.81‘] — s - = —
— 168  —| 30 o! SR N R _
Average —| 20.0 310 878 | | es 5} —| Calcultion
y=9. 5854-10. 01 (r=0. 508) 14.8 19.6§ 29.2] 38.8 43.4“ 57.9] 7.5 77.1 "
y=0. 355216, 945413, 92(r =0. 809) 17.5 21.20 29.2| 37.9| 47.4 57.5 68.3] 79.9 . 4
y=17. 335569 (r=0Q, 665) 10.7, 17.3\ 28.1] 37.4 45.7| 53.4 60.6< 67.5 "
o] HolxA z 2XEFABRRL T 1XEAFAHER H e
o] #Ethvo2 HEM] Fob y=9.584+10.01A <= ‘ )
Agsd A AN A% 180 @iy 4 PR (Booting Stage)| FoAdEt 8
19.6%, 2QAM EXolE 29.2% 3HMEe]= 38.8%, CES :
SEECI™ 57.9%9 Bt vEhtE Aoz AW @Ed A RE WEm THoOwwOWE uo
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Fig. 3. Relationship between Rice Yield
Reducting and Flooding Duration
Completely under Muddy Water
(Tillering stage)
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Fig. 4. Relationship between Rice Yield
Reduction and Flooding Duration
Completely under Muddy Water
(Panicle formation stage)
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Fig. 5. Relationship between Rice Yield
Reduction and Flooding Duration
Completely under Muddy Water
(Booting stage)
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Table-5. Experimental Data for Rice Yield Reduction by Flooding Completely
under Muddy Water(Booting stage)

T Flooding Duration
(day)
h; 0.5{ 1.0} 2.0} 30| 40| 50| 6.0 7.0 | Remarks
Reduction( 2 )™
Stage \
Booting stage 48.4  61.3} 68.3] 75.7 —_ — — — -
(Experimental Data) 28.2 62,1 94.5] 99.7 — — — — —
— | 5.8 60 73.2 965 —| . — -
—‘ 41,70 60.1; 93.8] 94.1 — — —
—‘ 40.20  — 444 - 4 = —
SEINPTAY: [N R R [ [ —
22. 5, 42,01 53.7| 89.1] 94.8 — — — _
18.4 30.2| 48.9| 73.3] 98.2 — — — —
20. 9: 35.0; 54.21 66.2] 90.9 — — — —
Average 27.7| 42.8 60.8) 72.4 90.2] 94.5 — —| Calculation
y=16.112424.95(r=0.816) 33.0f 41.0 57.2] 73.3] 89.4| 10,0 — — "
=—1.46%423.03x+419.17(r=0.821) | 30.3| 40.7| 59.4] 75.1| 87.8 97.7 100 —_ "
y=239. 66x°%(r=0. 839) 26,9 39.70 58.4] 73.2| 86.0| 97.4 100 — "

Table 6. Experimental Data for Rice Yield Reduction by Flooding Completely
under Muddy Water(Heading stage)

= ———_Flooding Duration k
. (day)
Yield \\. 0.5| 1.0} 2.0 3.0 40| 50| 60| 7.0| Remarks
.. Reduction(2) ™
Stage v\\\'\\
Heading stage —| 73.2 — 92.1 — — — — —
(Experimental Data) — 550 —| 68.2 — — — — —
26.3] 33.7] 65.7| 87.0| 94.6 —] — — —
55.5 56.9) 73.2 88.0 — —| — — —_
16,20 16.7| 36,2 91.9 — — — —
Average 32.7| 47.1 58.4] 85 .4 96.6 — — — Ca:lculation
y=18.90x425.57(r=0.798) 35.0| 44.4! 63.4] 82.3 100 — — — "
y=—0.86%°+22.39x+23.10(r=0.799) | 34.1| 44.6] 64.4) 82.5 98.9| 100 — — "
Ly=41.94x%58(r=0.723) 27.9] 4.9 63.1] 80.1 94.9 100 — — "
29.1% 3B FkelE 36.1% %} #Esl vtz # ol £ 94.6%9] HEL e o HEHES) SR
#z 3glod, E7T BAEHEG 0.58) & 12%, 2H<E 6.1%,
#BY e 19721 89 ¢ 5l FEWE(345. 3Hel = 12.7%7 o £ Aoz vevdx BEAH

smm/2days) JKfgfE #EL S4B &\ g8
2] 3 FEA ARG H— d4E HRo=E
K WEE FET BR 0.5 Kl 16.2~55.
5% 1HR kel 16.7~56.9%, 2HTME 5E7Kel 36.
2~73.29%, SHME kel 87~91.9%, 4B K

FRER OO A (1952) BEHF17EEE H#iAtsto] pot ARy i
OS] Ek #EE 1AM EKE 20%, 3H
T EKEE 65%, SHM TKEDE 804 =z HE
He) gow HAS =FEEE (1963)14 BHITHES
s fiAnes Bk BE BR 0.58H EK
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Table-7. 16-days Average Temperature and QOccurence Times of Yearly Highest
Temperature in Korea

Unit : °C
\Temperature July August Duration
~ - ; Remarks
Station ™ Farly | Middle| Late | Early | Middle | Late | Analyzed
Busan 21.0'\ 23.6 25. 5[ 26.1 25.9 24.7| 25 years | Upper figures are 10
days mean Tomper-
7 \ 10 7 1 days

Jeonju 24,2, 25.9) 271 27.2 26,7 25.3(22 u Lower figures are

| occurrence Times of

i 2 8 8 4 yearly highest Tem-

. perature.
Jinju 24.2 25.9 27. 5 28.2 27.5 26.11 22 - i
4 5 9 4

Suwon ‘ 23. 3‘I ©25.0 26,2 26.3 25.9 24,9 22 n

E 1 9 5 7
Daejeon awd 259 271 2.0 264 20920

3 8 4 ‘ 4 2

Kwangju 23.8 25.6 26. 8| 27.1 26.7 25,125 n

o o | 4 9 1
Mean or 23. 6 25.3 26. 7‘ 27.0 26, 5 25. 2[

Total ‘ 11 47 ! 40 35 4 ‘
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