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Effect of Overhead Flooding Stress on Photosynthesis and Growth in Rice

Sang-Gak Lee*' and Byeung-Hoa Kang*
*Dept. of Crop Science, College of Life and Environmental Sciences, Korea Univ, Seoul 136-701, Korea

ABSTRACT : Physiological responses of rice to the flood-
ing time of different water turbidity (clear water, sub-
muddy water, muddy water) were analyzed as photosyn-
thesis, chlorophyll fluorescence, transpiration, and physio-
logical recovery. Photosynthetic rate was higher as
turbidity increased and decreased as flooding time was
extended. Floodings of 36 hrs and 42 hrs were resulted in
25% and 50% decrease of photosynthetic rate, respec-
tively. Transpiration rate was higher in high turbidity
(increased 30%, 25%, and 20% in clear, sub-muddy, and
muddy water, respectively) and in increased floodings. Fv/
Fm decreased as increased turbidity and flooding time.
About 20% decrease of Fv/Fm was recorded in 48 hrs and
36 hrs after flooding with clear water and sub-muddy
water(including muddy water), respectively. Total nitro-
gen was decreased with flooding treatment. Significant
decrease of total nitrogen was occurred 36 hrs after flood-
ing with muddy water. Dry weight measured 2 weeks after
flooding treatment as an indication of recovery of flooding
stress didn't show significant difference with turbidity, but
significantly decreased as flooding time was prolonged.
About 25% and 50% decreases were found in 24 hrs and
42 hrs flooding time, respectively. Furthermore, 48 hrs of
flooding with sub-muddy and muddy water resulted in no
physiological recovery. Photosynthetic rate was decreased
15% and 10% with clear water and muddy water(includ-
ing sub-muddy water), respectively. The rate was dramat-
ically decreased 42 hrs after flooding. Transpiration rate
increased about 20% regardless of turbidity and flooding
time. We found transitory decrease of photosynthetic and
transpiration rate at the point of 24 hrs after flooding and
right after de-flooding,.

Keywords : rice, turbidity, flooding, photosynthetic rate, chlo-
rophyll fluorescence, transpiration rate.
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Fig. 1. Photosynthetic rate of rice leaves flooded by different
degrees of turbidity and flooding time in rice ( & : Control,
[ : Clear water, B : Sub-muddy water, ll : Muddy water).
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Fig. 2. Transpiration rate of rice leaves flooded by different degree of
turbidity and flooding time in rice ( B& : Control, [] : Clear
water, B : Sub-muddy water, ll : Muddy water).
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Fig. 3. Chlorophyll fluorescence of rice leaves fllooded by different
degrees of turbidity and flooding time in rice (83 : Control, [J :
Clear water, B : Sub-muddy water, B : Muddy water).

=tz Bl 18RIV = S7sITE 24A170004 54
3] AaEAon oA 36AZRRE SlEE o] gt Fako)
dojitom 4247+ o]foll= FH3] AN TH

F oA AgaAd F SR ZAT el <))
TEE & FAN S E AeEo] Fajehngo] o4
He 388 oviske Balehitge] HuYA-&(Fv/Fmy s3]
(Krause & Weis, 1991; Maxwell & Johnson, 2000)= Fig.
37 2t} FvFm 33} vkee] EA4do] J7t T Ao
WE FF NEF Jole HEY o] BIFE FHE F 2
= G L onijsteg B3 A0 Ui g2 AR 2
Z UTH(Shangguan et al., 2000; Strong et al., 2000). B,
WiERrE, B o e 2 Bpalziel st ulel By
Fmd 74315t} 8ol uebre Ppuh wEe) g
Al 2o BRIz mEbA s 30ARIE AEe] 2t
kot 36r7kIA = 53] oA F43] ZAEdT F
9] 42, 48A 170N T F 10%, WHES= 30A17H0A

DNTAIE 2F 10%, 48X 7IME & 20%2] 7347} oo
A, g5e 30A s o 10%, 36, 4227l oF
20%, 48771 = oF 30%71 AT Fv/Fmel )71 o)
7 BiE] 2099 AT dojue HE FXe By ¥ 3§
Bol Ao Brbedt ez Aol o3 Avie A E e
Aoz Jepdth drsEd 2o e vhe-e @73 8%l u
2t oAM= BAZIAIE Al 4o AXHUL, wt
g9} Bpoiie /7R 1= e AelFe &
2do] F43] HolA 8ot il deAlie] Al uel o)
&2 FA3) FrMEIaT. B A A3 SF2EG ) e
BT HrlgeM BT SRS B 2447
of AAIHQl 7HAart olFoiRET], FvFmTFRIE Al7Hx ]l
ue} xjo|7t glo] AlEArize] Hs7t gle AeF A3kd
e 28 Qi Aol T8% 98S ¥ R P

2 EA 9 TAE F AR FTE FE 5 e

8
z LSDg g5%=0.478
U
o
t\:‘) 6 2 X
€ i &
z B B
2 4 % 5 3
o} o 33 2
o o 3
3 % : :
= X
8‘ 2 3 5
o} = 2 3 3
= <« & =
&) b ¥ R X
o LB 3 . .
Con. 12 24 36 48 60

Flooding time
Fig. 4. Chlorophyll content of rice leaves flooded by different
degrees of turbidity and flooding time in rice ( &2 : Control, [ :
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Fig. 5. Total nitrogen content of rice leaves flooded by different
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Clear water, @ : Sub-muddy water, Il : Muddy water).
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Fig. 6. Dry weight measured at 2 weeks after de-flooding treat-
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