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Response between aerenchyma and radial oxygen loss of Acorus calamus Linn. under
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Abstract. Acorus calamus Linn. has been selected as the experimental plant, and the variation of its aerenchyma and the quantity
of its radial oxygen loss (ROL) under the stress of three different concentrations of nitrogen and phosphorus effluent (Group 1; N
40 mg/L, P4 mg/L; Group2: N80 mg/L, P8 mg/L; Group 3: N 120 mg/L, P 12 mg/L) in the water culture has been investi-
gated. The results show that the stress of high concentrations of nitrogen and phosphorus significantly inhibited the growth of root
length and plant height of Acorus calamus Linn. and reduced the number of plant roots; it could also increase the quantity of ROL
and promote the formation of aerenchyma. The gross quantity of ROL in the stress group was less than that in the control group due
to the decrease of root length and quantity. The ROL trend has not changed by the stress of high concentrations of nitrogen and
phosphorus, and the further distance away from the roots, the smaller quantity of the ROL. This research also found that the
amount of the root tip’s ROL showed positive correlation with aerenchyma while the amount of ROL of basal zone and mature zone
showed insignificant correlation with the aerenchyma.
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Fig. 1 Diagram of the measurement of

radial oxygen loss of roots
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Tab. 1 Changes of the plant length of Acorus calamus Linn. before and after the experiment
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Fig. 5 Percentages of cross-sectional aera of aerenchma air spaces of Acorus calamus Linn.

and Potamogeton crispus. Aquatic Botany, 2006, 84(4) . 333-340.

Malik AI, English JP, Colmer TD. Tolerance of Hordeum marinum accessions to O, deficiency, salinity and these stresses
combined. Annals of Botany, 2009, 103(2) . 237-248.

SRBE, KT, e, CdP R Cu® i B AL E R BT LR 5T AR IRBERL 2 4, 2007, 26
(4): 1365-1369.

Liu Y, Tam NFY, Yang JX et al. Mixed heavy metals tolerance and radial oxygen loss in mangrove seedlings. Marine Pol-
lution Bulletin, 2009, 58(12) : 1843-1849.

Mei XQ, Ye ZH, Wong MH. The relationship of root porosity and radial oxygen loss on arsenic tolerance and uptake in
rice grains and straw. Environmental, 2009, 157(8/9) : 2550-2557.

Deng H, Ye ZH, Wong MH. Lead, zinc and iron(Fe?* ) tolerances in wetland plants and relation to root anatomy and
spatial pattern of ROL. Environmental and Experimental Botany, 2009, 65(2/3) : 353-362.

Li H, Ye ZH, Wei Z] et al. Root porosity and radial oxygen loss related to arsenic tolerance and uptake in wetland plants.
Environmental Pollution, 2011, 159 30-37.

Armstrong J, Keep R, Armstrong W. Effects of oil on internal gas transport, radial oxygen loss, gas films and bud growth
in Phragmites australis. Annals of Botany, 2009, 103(2) : 333-340.

Pi N, Tam NFY, Wong MH. Effects of wastewater discharge on formation of Fe plaque on root surface and radial oxygen
loss of mangrove roots. Environmental Pollution, 2010, 158(2) . 381-387.

FEOHE, SRHURE. BUDE K P, B KRS 4 S SRS 2 B R AL R R S . iDUR 2240 F AR
1995, 41(2) ; 245-250.

Colmer TD. Long-distance transport of gases in plants: a perspective on internal aeration and radial oxygen loss from roots.
Plant Cell and Environment, 2003, 26(1) ; 17-36.

Matsui T, Tsuchiya T. A method to estimate practical radial oxygen loss of wetland plant roots. Plant and Soil , 2006, 279
(172): 119-128.

Armstrong W. Oxygen diffusion from roots of some british bog plants. Nature, 1964, 204 (496) . 801-802.

Armstrong W. Aeration in higher plants. Advances in Botanical Research, 1979, 7. 236-332.

Armstrong W, Healy MT. Oxygen diffusion in pea. New Phytologist, 1982, 91(4) . 647-659.

Arenovski AL, Howes BL. Lacunal allocation and gas transport capacity in the salt marsh grass Spartina alterniflora. Oeco-
logia, 1992, 90(3) : 316-322.

Teal JM, Kanwishe JW. Gas transport in marsh grass Spartina alterniflora. Journal of Experimental Botany, 1966, 17
(51): 355-361.



