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Effect of Submergence and Air Exposure of the Shoot
on Growth, Nutrient Uptake and Photosynthesis

in Monochoria vaginalis Presl.
C.H. Soh’, K.S. Yang’ and Y.W. Kwon’

ABSTRACT

Growth, nutrient uptake and photosynthesis as affected by submersion of shoot in pickerel weed
(Monochoria vaginalis Presl.) were determined. The shoots of pickerel weeds in hydroponic culture
were subjected to the submerged or emerged condition at 3- or 5-leaf stage for 8 or 10 days.
Under submerged condition, growth in plant height was enhanced, but leaf number, leaf area, fresh
and dry weight were reduced compared to those under the emerged condition. Similar responses in
growth to submergence were obtained with the pickerel weeds rooted in the soil. Under submer-
gence, chlorophyll content increased during the first 2 days, but thereafter remarkably decreased at
3-leaf stage and after the first 4 days at 5-leaf stage. Compared to the emerged condition, uptakes
of NHy'~N, NOs-N, P,Os and K were reduced, but uptakes of Ca™ and Mg™’ increased under
the submerged condition. Photosynthetic rate of shoot under water, measured by CO: electrode,
showed the maximum by 210 gmoles HCOs;)g F.W. at the 8th day after submergence(DAS) at
3-leaf stage and 320 g moles HCOs ;g F.W. at 6 DAS at 5-leaf stage. These results indicate that
pickerel weeds grow much better when the shoot is air-exposed and are less tolerable to

submergence at 3 leaf-stage than at 5-leaf stage.
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Table 1. Plant height, leaf number, leaf area, fresh and dry weight of pickerel weeds grown under emerged

and submerged growth condition for 8 days.

Culture Leaf Treatment Plant Leaf Leaf Fresh Dry
condltion stage height number area weight weight
(cm) (cm ) (mg/plant) (mg/plant)
Soil 3 Emerged" 4.7 8.2 26.0 421+ 12.8 39132
Submerged 6.7 5.0 17.0 320t 101 13+09
3 Emerged 5.8 6.0 27.6 2611 13.1 21109
Submerged 49 50 18.0 120+ 9.6 11106
Hydroponic
Emerged 9.4 10.0 36.1 620t 13.4 71+36
Submerged 12.2 7.4 327 721+ 14.8 22121

" Emerged: the shoots of plants were emerged and roots were submerged in nutrient solution or

rooted in soil.

Submerged: the shoots of plants were submerged in nutrient solution (hydroponic culture) or in

tap water(soil culture).
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Fig. 1. Changes in chlorophyll content of the pick-
erel weeds at submergence.
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Table 2. Effect of submergence on the nutrient uptake of pickerel weeds growing in hydroponic culture.

Leaf Treatment Days Nutrient uptake (umoles/g F.W.)"
stage after " = .
treatment NH', NO';3 P20s K’ Ca Mg"
Shoot- 4 2.64 1.17 0.25 0.26 0.13 0.24
Emerged 8 2.06 0.93 0.20 0.21 0.18 0.33
3
Shoot- 4 0.67 0.29 0.06 0.09 0.06 0.18
Submerged 8 1.14 0 50 0.10 0.15 0 10 041
LSDos 0.73 0 26 0.07 0.05 0 05 0.09
Shoot- 4 8.69 321 0.92 0.74 0.98 0.68
Emerged 8 6.34 2.42 0.68 0.61 0.77 0.86
5
Shoot- 4 6.13 2.53 0.68 0.46 0.96 1.16
Submerged 8 4 81 2 03 0 57 0 36 0.80 1.70
LSD.os 1 03 0 85 0 21 0 13 0.07 0.21

" The nutrient uptaken by 5 plants for 2 days divided by the total fresh weight of the 5 plants;

5 times replicated.

? 4: uptake amount during 2 days (from 2 to 4 days after treatment).
8: uptake amount during 2 days (from 6 to 8 days after treatment).
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Fig. 2. Photosynthetic rate of pickerel weeds at 3-
(I and 5-leaf stage(A) grown under shoot-
emerged condition.
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Fig. 3. Under water photosynthetic rate of pickerel
weeds at submergence treatment at 3-(ll)
and 5-leaf stage(A).(Submerged in water
containing 0.5mM NaHCO»)
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