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Abstract: Flooding is detrimental to terrestrial plants, usually reducing growth and survival rate. The negative impact of
flooding on terrestrial plants is mainly attributed to the low oxygen content in water environment, which may result in energy
crisis for terrestrial plants. Slow diffusion and relatively low solubility of oxygen in water lead to low oxygen content in water.

Terrestrial plants live in the aerial environment with plenty of oxygen and have a suit of adaptations to such environment. To
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date, few studies have investigated whether the growth and survival of terrestrial plants, when completely submerged, are
affected by the content of dissolved oxygen in water. In this study, using Alternanthera philoxeroides and Hemarthria
altissima as model organisms (an invasive and a native terrestrial plant species, respectively, in the Three Gorges reservoir
area) , we examined the growth, survival, and non—structural carbohydrates of these plants when subjected to complete
submergence with high (6.73 mg/L) and low level of dissolved oxygen (0.69 mg/L.) in water. The following results were
found in this study: (1) The level of dissolved oxygen in water had a significant influence on the survival of A. philoxeroides
and H. altissima subjected to complete submergence. After the 30—day submergence treatment, the number of plants with
undamaged stems, the number of surviving leaves, and the total plant biomass were higher in A. philoxeroides and H.
altissima submerged in water with high dissolved oxygen content than in plants submerged in water with low dissolved oxygen
content. (2) The level of dissolved oxygen in water affected the growth of completely submerged A. philoxeroides and H.
altissima. Thus, A. philoxeroides submerged in water with high dissolved oxygen content showed pronounced stem elongation
and adventitious roots formation compared to plants submerged in water with low dissolved oxygen content. Similarly, H.
altissima produced more adventitious roots when submerged in water with high dissolved oxygen content. (3) High dissolved
oxygen content in water reduced the carbohydrate consumption in completely submerged A. philoxeroides and H. altissima.
Plants from both species had higher content of non—structural carbohydrates when completely submerged for 30 days in water
with high dissolved oxygen content than in water with low dissolved oxygen content. (4) A. philoxeroides was more tolerant
to complete submergence than H. altissima, which was more apparent when the plants were submerged in water with high
dissolved oxygen content. Our study showed that, compared to the native species H. altissima, the invasive species A.

philoxeroides is better adapted to unfavorable environmental conditions and exhibits higher submergence tolerance.

Key Words: dissolved oxygen; terrestrial plants; Alternanthera philoxeroides; Hemarthria altissima; complete

submergence ; submergence tolerance
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Table 1 Water environmental conditions of two complete submergence treatments with differential dissolved oxygen content

Kk bt
AbFH Dissolved oxygen KA 7K A& pH IR (NTU)
Treatments concentration/ Water temperature/°C Water pH Water turbidity (NTU)
(mg/L)

A UK AL E
i RUKHEAL TR S . 6.73+0.03a 25.43+0.01a 8.47+0.17a 1.70+0.12a
Complete submergence with high dissolved oxygen content

LUK AL
s A AL 0.69+0.05h 25.3420.01a 8.36+0.21a 1.7320.15a

Complete submergence with low dissolved oxygen content
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Table 2 The percentage of A. philoxeroides and H. altissima plants with intact stems after being submerged completely in water with different

dissolved oxygen contents
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T;,—:;‘:/J v h
i K AL B o 100 100
Complete submergence with high dissolved oxygen content

VR T e v |\£
{iIRfeEaw St sl 1334 0

Complete submergence with low dissolved oxygen content
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Fig.2 Living leaf number of A. philoxeroides and H. altissima philoxeroides and H. altissima plants subjected to complete
before and after complete submergence with different dissolved submergence with different dissolved oxygen contents( Mean+SE)

oxygen contents( Mean+SE )
http ; //www.ecologica.cn



23 4] FEFE 28 KA SR M i A AL 7 91 A A 0 5 2K T B9 TR 52 ) 7567

2.5 fHMRAYE

SLEGEER R B R T RA DN AT BN 2K G ARG R A (NG IE T R SR
Sy R TE ) 2 IR T AKX BRAL B (P<0.05) o 5 R 7K XS EAH LE , IV 402 Bk W AL B 2 A
TR E YRR T 33% , TEm A S m /KA TS B 5 R Y AR ) R R K R REAE 3L 2 ) IO B
F 25 (P>0.05) ,

55 R RN R0 5 58 A K0 A BT %) 30 RS AR5 i B Sy B 0 A B 2 T IR AR
M58 4K S, RERRAFIG T 43 14 A e i 2 ) I T A A 190 % R Ak BRI 3 8 40 5 S /KO A 3 ( P<0.05) . 5
AKX BEAH LE, IGA K A B A ME A AR D AR T 59% (K1 4)

2.6 AEGYERBROKIL A Y

LA HERROK AL & P R AR EZ R RO, TEARF R X 8 R F R AR R AR A S R e e
TR I AR AR G A M K AL G & i B AT T AN, BFSE SR, 8 Dy e s A B i RN D (IR AR B i 8 K
I ) A AR 1) PV P o e 8 Bl 2 1) 8 TR KO X IR AL B 1) 5 A F R AR (P<0.05) (1 5)
MHZ T, DR A S 50 /K 00 4 HE SRR i T A MRS B i 38 10/ N T AR KR X R A BRI v v A
K AL (P<0.05)

AR FETE 2857 Ve A B i n A /KO FE AR R A A BT i Bl K T S AR A 1 50 /K R S AR AR
RN PITERY & 1 (P<0.05) , T B P T HAR N TER & BEARBEKCFA T LR E2E T (K 6) .,

3.0 - 100 -
Py Xﬂﬁ
25| LGSR - Efﬁﬁ
. m%fﬁhﬁ > 80 + @ TR T
a E c
3T =3 b
s I w ge @ 7
Wi o1 b 2 # 3 a
= i & %40
S 1ot ¢ i
= L : ) a
0.5 . 3 20 b
0 0
BT s T g
A. philoxeroides H.altissima A.philoxeroides H.altissima
B4 ARABREEETEKELEREREFEMFWEEKRN Es5 AEARESEREKELEREREFEMFHEEEKRDN
EME AAEESE
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