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Abstract; Anatomical observation of aerenchyma helps understand the growth, distribution,
and adaptation of wetland plants to different habitats. Anatomical structures of the stem and
leaf were carefully studied, using optical microscope and paraffin section technology, in four
dominant wetland species ( Miscanthus sacchariflorus, Phalaris arundinacea, Carex argyi and
Polygonum hydropiper) distributed along a water-level gradient in Dongting Lake. Results
showed that the stem aerenchyma was formed from three tissues, i. e. cortex, vascular bundles
and the medullary cavity. Among them, the medullary cavity was the primary tissue for
aerenchyma formation,accounting for more than 77%. The size of the stem aerenchyma from
highest to lowest was: Polygonum hydropiper (57.8% ) > Carex argyi (45.5% ) = Phalaris
arundinacea (41. 7% ) =Miscanthus sacchariflorus (37. 8% ). Leaf aerenchyma in Miscanthus
sacchariflorus and Phalaris arundinacea was formed in the vascular bundles, Polygonum
hydropiper in the mesophyll tissue, and Carex argyi in both mesophyll tissue (99% ) and
vascular bundles (1% ). Leaf aerenchyma of Carex argyi was highly developed,with a size of
33. 8%. The other three species had relatively undeveloped leaf aerenchyma, with a size of
only 0. 13% - 1.68% . Except for Phalaris arundinacea, the aerenchyma size was consistent
with the sites of field distribution in Dongting Lake. These data indicate that the aerenchyma of
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wetland plants is closely related to its distribution.
Key words: Aerenchyma; Anatomy; Distribution; Habitat; Wetland plants
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A ZR(30x); B.BEEE (30 x); C. 4B (1.2 x); D. A3(30 x)

A. Miscanthus sacchariflorus(80 x ) ; B. Phalaris arundinacea(30 x); C. Carex argyi(1.2 x);

D. Polygonum hydropiper(30 x)

B 1 EEWEM 4 AR SE
Fig.1 Anatomical structures of stem of four dominant species from Dongting Lake

®1 4AFBEHABEDERESAR/KND

Table 1 Aerenchyma size of the stem of four dominant species from Dongting Lake (%)
e BE HFER BRiE &t
Species Cortex Vascular bundles Medullary cavity Total
3k Miscanthus sacchariflorus 0.30 +0.16° 0.48 £0.122 37.03 £2.12° 37.82 +2.222
HEE Phalaris arundinacea 0.080 +0.035° 0.0051 +0° 41.60 +2.77° 41.69 £2.80%
AW EE Carex argyi 9.98 +0.34* 0.27 £0.12% 35.23 +3.57° 45.48 +3.36°
7k Polygonum hydropiper 0.11 £0.028° 0.15 £0.058° 57.49 +£4.69° 57.75 £4.61°

E: ARMNEFHRREREE(p<0.05),

Note. Different small letters indicate significant differences among species( p <0.05).
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Table 2 Sources of aerenchyma of the stem of four dominant species from Dongting Lake (%)
e BE HFEH BRiE
Species Cortex Vascular bundles Medullary cavity
3k Miscanthus sacchariflorus 0.76 £0.352 1.31 £0.382 97.94 +0.322
BB Phalaris arundinacea 0.17 +£0.0752 0.013 +0.006° 99.81 £0.0702
AW EE Carex argyi 22.26 +2.29° 0.60 £0.27% 77.14 £2.23P
7k Polygonum hydropiper 0.20 £0.0672 0.31 0. 14° 99.48 +0.20%

E: ARMNEFHRREREE(p<0.05),

Note. Different small letters indicate significant differences among species( p <0.05).

A.3K(30 x, 73 FHk) ; B. BERE (78 x, L Efk) ; C. ABEE(78 x,M4) ; D. /K (30 x5 Efk)
A. M. sacchariflorus(30 x ) ; B. P. arundinacea(78 x) ; C. C. argyi(78 x ) ; D. P. hydropiper(30 x)

B2 EREWEM4 MR RESE
Fig.2 Anatomical structures of the leaves of four dominant species from Dongting Lake
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Table 3 Aerenchymatous size of the leaves of four
dominant species from Dongting Lake (%)

L B R HR HER P
Sreows Mmool {0,
& Misoanthus 0 0.13+0.030 0.13 £0.030°
W% Phalaris 0 0.3120.15 0.31 £0.15°
%ﬁfﬁ'ﬁgy, 33.5142.77 0.24:0.11 33.76 +2.69°
ﬁ;%o’;%g,"”u”’ 1.68 +0.088 0 1.68 +0.088°

E: ARKDNEFRHERREREE(p <0.05)
Note. Different small letters indicate significant differences
among species( p <0.05).
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