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Effects of Submergency due to Heavy Rains on the Yield of Paddy.

M.S.Cho, W.S. Kim, H.S, Cheon, J.K. Lee

Kyonggi Provinical office of Rural Development,

Summary

There was a concentrated heavy rain resulted in 450mm of precipitation from Aug. 18 and 19,
1972. Almost all the paddy grown in the main plain areas of KimPo, Bu Cheon and Pyong Taek(N, L.
37°00'987-37°30'56", Long. 126°45'99”7-127°55'92”E) have been damaged of submergency. The effects:
of the different degrees of submergency in different growth stages of paddy, on the yield of paddy,
rates of fertilization, maturity and degree of heading have been observed, and may be summarized:
as follows, :

(1) When the paddy was damaged due to submergency at the heading stage,

a) on the basis of normal paddy, the yield of paddy may be expected about 67,57,40,9 and 6%
with the submerged periods of 0.5, 1.0, 2.0, 3.0 and 4.0 days, respectively, and a singnificant-
negative correlation was found between the periods of submergency and the yields.

b) As in the yield of paddy, rapid decreases in the rates of fertilizations and maturities of paddy
were found as the submerged periods are increased. When the submerged periods are 0.5, 1.0,
2.0,3.0 and 4.0 days, the corresopnding rates of fertilizations and maturities observed are-
89 and 88,83 and 78,52 and 40,24 and 19, and 12 and 9%, respectively, showing significant
negrative correlations,

¢) Considerable decreases of the degree of heading were found as the submerged periods are increased,
resulted in a significant negative correlation at 1% level between the degree of heading and
submerged periods.

(2) When the paddy plants were under submergency just before heeading, the damage was found to
be less than that at heading stage. The yields were 86,82,60,36 and 10%, as compared with the
normal yield, with 0.5, 1.0, 2.0, 3.0 and 4.0 days of the submerged periods,

(3) When the paddy was under the submergency at the mid-stage of head sprouting, its damage was
severer than that of just before heading stage. The yiedls of paddy under the different submerged
periods, 0.5, 1.0, 2.0, 3.0 and 4.0 days, were 79, 64, 34 and 6%, respectively, of the normal
vields,
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Tab. I Rain fall(1972)

D atff«ime Gimpo |Bucheon|Pyungtaeg A‘}geégaxl/gi‘gcgf
24:00 18th| mm mim| mm mm
Aug. 161. 4 181.0 37.8 20.9
18:00 19th ;
Aug. 198.9 247.3 227.7 224.6
TOTAL | 360.3 | 428.3 265.5 345.5

Tab. 2 Area of submerged paddy field (1972)

Gimpo {Buc heonPyungtaeg| Total of Province

4,188ha] 3,564ha| 7,278ha 35, 784ha
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Fig.1 Water level of submerged paddy field vs.
Water level of Han-River according to the
heavy rains during the 18th to 19th of
August (1972)
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Tab, 3 Damages of Heading rate, Fertilization rate, Maturing ratio and Hulled rice yield due to the

Submergence at the Heading Stage (1972)

(Variety: Tongill)

' ; Feritilzation N . o~ | Hulled rice
\ Items Heading(cm) rata(%) Maturmg ratxo(/;) Yield(kg/10a)
“Submerged "\ Districts |p. Bu  |Pyungi~: B Pyung|~: Bu |[Pyung [n: Bu |Pyung
Period —_ GImpol hoon! taeg [P0 cheon| taeg GIMPOl peonl ” taeg{GMPO| cheon|  taeg
0.5 (days) | o 4a| 2 2a| - 1.3a| 80. 72| 73.0a| 68. 2a| 73.9a| 63.3a]  64.9a[370.4a[223. 62] 421.0a
1 0.6al 2.0aj 0.3b| 74.5a] 66.0a| 66, 2a| 51.0b) 57.2a  52.4a|333. 3a216.92) 418.8a
2 —92.0bl 1. 9a/—2.0c| 45. 10| 44. 0bl47. 8ab| 25. 8c| 21.6b]  37. 9bj172. 5b|135. Ob 320, 5b
3 —5. Ob{—4. 8bj—3. 8di 16. 3¢c| 18.3c| 27.1bj 15.7d} 12.5¢;  11.8¢| 65.5¢| 60.4c;  41.0C
4 —3.0b|—6. 4C 14.5d] 5.0d 6. 1e 28. 4¢
0 — - —! 82.6] 82.6) 82.6] 68.6 68.6 68. 6] 502. 3| 502.3] 502.3
Remarks:Letter(a, b, ¢) means the significant difference at 1% level.
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Fig. 2. Correlations between the Submergde Period and ths Hulled Rice yvield including the Maturing
ratio, the Fertilization rate and ths Heading rate at the Heading stage. (1972)
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Tab. 4 Damages of Heading rate, Fertilization rate,

Submergence just before Heading stage (1972)
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Maturnig ratio and Hulled rice yield due to the

(Variety: Akibare)

Ttems |Heading rate(cm)| © ertlhrzsgé%g/o) Maturing ratio(%) ik uue(dké}(i%g feld
Submerged _DiStricts |~. Bu Pyung|~: Bu  |Pyung|n~, Bu  {Pyung i~ Bu  {Pyung
Period ~— Gimpol heon taeg GInpo p eon taeg Gimpo " eon taeg Gimpol~cpon taeg
0.5  98YS) | 1 52l 1 5a| 2.1a| 84 8a] 85.2a] £4.9al 71. 1] 8122  74.7al436. 2]305. 1] 383.3a.
1 0.0aj~1.3b| 1.4t} 77.6b| 81.Ca| 83.7a; 63.3b| 80.9a]  56.8bj396. 6b|345. 6b| 318.0b -
2 0.0a~—2. 2b| 1.3k| 74.1b| 75.5b| 81. 3a} 55.2c| 46.1b|  42. 2¢1346, 7£|267. Oc| 275. 3¢
3 —1.6bl—2,2b] 1.2t| 64.4c| £4.0c| 63. 2t} 31.0d| 31.3c| 23.24/148. 9¢{130. 1d| 184.0d..
4 —5. 6¢|—3. 7c|]—0. 5c| 41.5d| 43.d! 48. 3¢c| 23. 7¢| 26.9d 12.1e| 19. 8d| 67.0e] 44, 3e-
0 e - —189.1189.1)89.1]83.9]83.9 83.9 (340.4 {240.4 | 240.4
Remarks: Letter(a, b,c) means the significant difference at 1% level.
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Fig. 3 Correlations between the Submerged period and the Hulled rice yield including the Fertllization
rate, the Maturing ratio and the Heading rate just before the Heading stage. (1972)
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Tab. 5 Damages of Heading rate, Fertilization rate, Maturing ratio and Hulled rice yield due to the
Submergence at the Mid-stage of Head sprouting.

(Variety: Akibare)

; Fertilization : . Hulled rice Yield
Items | Heading rate(cm) rate (%) Maturing ratio(%) (kg /102)
Submerged “\ Districts |~ [Bu  [Pyungl~. _ [Bu [PyuUg|~, [Bu [Pyung [~ |Bu |Pyung
Period GImpor heon| facg [P cheon faeg [P0 Cheon) “taeg (PO cheon| taeg
0.5 99\ 5 6al 1.3 2 8a) 523.a] 82 5a] 85. 6| 73.50] 72.7a) 66.72(333. 8a/351 3] 340.52
1 2.2al 1.0a 1.2b 79.0a} 75.0b| 80.3b} 55.7b) 61.4b]  94.62i249. 8b300. 7b 279, 8b-
2 1.2a] 0.8al 0.7c| 68.6b| 61. 0c| 61.6¢| 51.9b} 45.70| 46.4b199. 3b|220. Oc| 197. 3¢
3 —5.2k| 1.6a] 0.3d 55.39 49.0d| 57.4d| 43.8¢c| 35.0d]  23.8c| 47.0c[115.0d| 145.8d
4 —5.9b|—1.1b| 0.2d] 24.4d] 11.5€| 39.8¢| 22.6d| 0.9¢| 12.5d] 25.2d 7.8¢| 39.3e-
0 — =] —89.189.1[89.1|83.9]83.9| 83.9]430.4|430.4 430.4
Remards: Letter(a, b,¢) means the significant difference at 1% level.
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Fig. 4 Correlations between the Submerged period and the Hulled Rice yield including Fertilzation
rate as well as Maturing at the Mid-stage of head sprouting. (1972)
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Tab. 6 Effects of Submsrged Period on the Yield, Maturing ratio, Fertilization rate, and Heading

rate at three growing stage(1972).

\G Submerged Period Nt Submeged Submeged| SubmegedSubmergedSubmerged
rowmg Stage Sumerged 0.5 1 2 3 4

em S\ \\ paddy day day days days days
Hulled Heading Stage % 502. 3 338.3 323.2 203. 3 55. 6 28.4
Rice Just before Heading Stages%s¥ 430. 4 395.5 353. 4 293. 3 154. 3 43.7
Yield Mid Stage of Head Sproutings i 341.9 276. 8 205. 3 102.6 24.1
(kg/10a) ‘ 456. 4 358.9 317. 8 235.0 140. 2 32.1
Average aon| @O D] Go.o| (0.1 6.9)
Maturing| Heading Staged 68.6 67.7 53.5 28. 4 13.3 61
Ratio(26){ Just before Heading Stages:i 83.9 75.7 67.0 47.8 28.5 20.9
MidStage of Head Sproutingi3% 71.0 60.6 48.0 34.2 12.0
76. 3 71.5 60.4 41. 4 25.3 13.0
Average Q00) 93.5)| 9.2 G4 G| Q.
Fertiliz- | Heading Stages% 82.6 74.0 68.9 46. 0 20.6 6.5
ation ust before Heading Stage:¥%% 89.1 85.0 80.8 77.0 60.5 44.3
Rate(%) | Mid Stage fo Head Sprouting3% 3% 83.5 78.1 63.7 53.9 25.2
85.9 80.0 75.9 62,2 45.0 25.3
Average 0| LD GeEH| GZH GO (9.5
Heading | Heading Stages¥ 13 1.0 -0. 4 -4.5 4.7
Rate(%) | Just before Heading Stagesxsx 1.7 0.03 -0.6 -0.9 -3.3
Mid Stdge of Head Sprouting3%3% 2.2 1.5 0.9 -1.1 -2.3
Average 1.7 0. 84 -0. 03 -2.2 ~3. 4

Notes: ¥ =Tongill, X%=Akibare
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