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Effects of different water depths on the growth and physiological characteristics

of Ranalisma rostratum under low light intensity
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Abstract: In an artificial climatic cabinet, Ranalisma rostratum was subjected to three water depths which were 0 c¢m,

-2 -1

3 ¢m, and 6 ¢cm, and two light intensity treatments which were 400 pwmol m and 240 pwmol m™ s™'. By recording the
biomass, foliar morphological characteristics, and other physiological characteristics, the adaption of R. rostratum to
different water depths and light intensities, and the reason why the plant is endangered were concluded. Under the same
light intensity, with increasing water depth, proline content decreased; petiole length increased; leaf biomass, stem
biomass, root biomass, total biomass, leaf width, leaf area, peroxidase activity, soluble protein, and soluble sugar content
initially increased but subsequently decreased; and malondialdehyde content initially decreased but subsequently increased.
At the same water depth, low —light intensity stress decreased leaf biomass, stem biomass, total biomass, peroxidase

activity, soluble protein, soluble sugar, and proline content. It can be concluded that lack of light intensity and a change in

water depth can all lead to R. rosiratum’s dysplasia and the plant cannot adapt well to these adverse conditions. Therefore,
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in the wild, sharp changes in water depth and the shade from upper plants may be vital reasons for the endangerment of

R. rostratum.

Key Words: water depth; growth; low light intensity; physiological characteristics; Ranalisma rostratum
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Table 1 Effects of water depth and light intensity on biomass of leaf, stem, root and their allocation in Ranalisma rostratum

KbF Treatments

a7k Y A=Yy AP

JGHR Light/ TR Leaf biomass/g Stem biomass/g Root biomass/g Total biomass/g
(pmol m™2 s71) Water depth/cm
bR AR 0 0.25+0.01Ac 0.13+0.03Ac 0.12+0.01Ac 0.49+0.01Ac
Standard light 3 0.70+0.01Aa 0.20£0.01Aa 0.24+0.01Aa 1.15+0.02Aa
6 0.55+0.01Ab 0.16+0.05Ab 0.22+0.07Ab 0.92+0.03Ab
oL 0 0.22+0.08Bc 0.12+0.02Bc¢ 0.12+0.03Ac 0.46+0.07Bc
Low light 3 0.64+0.02Ba 0.19+0.03Ba 0.24+0.05Aa 1.05+0.03Ba
6 0.49+0.08Bb 0.15+0.06Bb 0.22+0.05Ab 0.85+0.09Bb
J5 2570 JEHR 49.977** 6.517 = 4211 49.316""
Analysis of variance K 1333.752** 229.100 ** 275.697 ** 1541.764 **
TR XK I 2.549* 0.932 0.61 4.762*

[R5 FR AR A AR IR G K A R R AR RIEHR ] 7 22 57, A [R/ING SRR M RDE o RS FK IR 22 5 (P<0.05) 5 * 1 % * FIRTE 0.05 FI
0.01 7K b 225 i 3%
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AR EHEEW(P=0.061) , (P=0.487) , (LK 5 % EGR FE (9 28 B AE AR 40 i A 4 3 M52 ) (P <
0.01) , TER—/KIRFMT , 6 HEGHE B XHE P A B A 8 35 PRS2 R (P = 0.859) , (HL7E [R]— L AR T, /K
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Table 2  Effects of water depth and light intensity on foliar morphological characteristics of Ranalisma rostratum

A3 Treatments

RN 5 A T AR

JEIR Light/ KR Leaf length/cm Leaf width/cm Petiole length/cm Leaf area/cm?
(pmol m2s71) Water depth/cm
FRfEE IR 0 2.39+0.64Aa 0.57+0.04Bc 4.1£0.77Ac 1.05+0.11Ac
Standard light 3 2.32+0.37Aa 1.76+0.07Ba 4.56+0.7Ab 3.24+0.51Aa

6 1.8420.11Aa 0.87+0.10Bb 5.79+0.97Aa 1.88+0.2Bb
ROCHR 0 1.63+0.16Aa 0.60+0.04Ac 3.76+0.58Ac 0.75+0.17Bc
Low light 3 2.16+0.35Aa 2.16+0.14Aa 5.16+0.32Ab 2.35+0.3Ba

6 3.06+0.48Aa 1.48+0.14Ab 5.7+1.32Aa 1.91+0.23Ab
RV JEHR 0.498 226.999 ** 0.032 13.945**
Analysis of variance KR 3.159 412.268 ** 9.335 111.416**

JEHE XK B 16.545 " 53.861 " 3.165 6.622**
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Fig.1  Effects of water depth and light intensity on activity of antioxidant enzyme in Ranalisma rostratum
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Fig.2  Effects of water depth and light intensity on content of soluble protein and soluble sugar in Ranalisma rostratum
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Fig.3  Effects of water depth and light intensity on content of malondialdehyde and proline in Ranalisma rostratum
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