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Effects of Micro/nano Bubble Water on the Growth of Rice Seedlings under Salt Stress
LI Li-fang, XU Jiang-huan, YUAN Qi-dong et al
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Abstract
ty 9311 (model species) and JX99 (relatively salt-tolerant) as test materials, the rice seedlings liquid cultivation experiment was conducted
with Yoshida nutrient solution + distilled water and Yoshida nutrient solution + micro / nano bubble water, then they were treated with 0.6%

(College of Coastal Agricultural Sciences, Guangdong Ocean University , Zhanjiang,

The research aimed to study the effects of micro/nano bubble water on the growth of rice seedlings under salt stress. With rice varie-

NaCl salt stress and no salt stress.The growth characters and physiological and biochemical indexes of rice seedlings were determined. Results
showed that under salt free stress, the root length, stem fresh weight and stem base width of 9311 rice seedlings decreased significantly by
24.87% ,11.20% and 12.50% ,the root length and leaf number of JX99 increased significantly by 31.76% ,21.88% ,the malondialdehyde con-
tent of the two varieties decreased significantly by 41.19% ,15.85% ,and the proline content of the two varieties did not change significantly ; un-
der 0.6% salt stress, the root length,stem fresh weight and root fresh weight of 9311 rice seedlings decreased significantly by 45.16% ,46.81%
and 38.64%.The stem length,root length,stem fresh weight and root fresh weight of JX99 increased significantly by 28.09% ,35.67% ,67.97%
and 55.43% ,the malondialdehyde contents of the two varieties increased significantly by 46.25% and 36.11% , the proline content of the two
varieties increased significantly by 85.63% and 131.64%.Under salt free stress, micro/nano bubble water slowed down the degree of membrane
peroxidation and reduced the damage of reactive oxygen species;under 0.6% salt stress, micro/nano bubble water exacerbated the degree of
membrane peroxidation and the damage of reactive oxygen species and osmotic stress.
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Table 1 Effects of different treatments on character indexes of 9311 seedlings

SUSLE e ESN UiSN ENiTh R fif e DI ES 3
Treatment Stem length Root length Stem fresh Root fresh Leaf number Stem base
code cm cm weight /g weight /g =3 width // mm
T1 21.37+1.19 a 11.42+0.92 a 0.082+0.008 a 0.041+0.005 a 3.50+0.71 a 1.36+0.08 a
T2 21.53+2.17 a 8.58+0.67 b 0.072+0.005 b 0.038+0.007 a 3.20+0.42 a 1.19+0.10 b
T3 19.20+1.31 ab 9.30+0.54 b 0.047+0.002 ¢ 0.044+0.006 a 3.40+0.51 a 1.12+0.06 b
T4 16.73+1.66 b 5.10+0.58 ¢ 0.025+0.003 d 0.027+0.002 b 3.60+0.70 a 1.05+0.08 b

TE : RIS NG SRR TE 0.05 KF-28 5 B3

Note ; Different lowercases in the same column indicated significant differences at 0.05 level
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Table 2 Effects of different treatments on character indexes of JX99 seedlings

ARG EK il EN Ty L f o LI id ZEILTE
Treatment Stem length Root length Stem fresh Root fresh Leaf number Stem base
code cm cm weight /g weight /g 3 width // mm
Tl 21.23+0.55 b 8.50+0.28 b 0.073 8+£0.001 9 a  0.035 8+0.000 6 a 3.2+0.42 b 1.34+0.09 a
T2 21.13+0.64 b 11.20+£0.79 a 0.074 4£0.001 9 a  0.036 0+0.004 2 a 3.9+0.31 a 1.26+0.10 ab
T3 23.50+0.56 a 7.57+0.06 ¢ 0.074 0£0.000 4 a  0.035 0+0.001 4 a 3.2+0.42 b 1.25+0.04 ab
T4 16.90+0.75 ¢ 4.87+0.67 d 0.023 7£0.000 8 b 0.015 6+0.000 6 b 3.1+0.32 b 1.18+£0.03 b

T : RIS NG SRR TE 0.05 KF-28 57 3%

Note ; Different lowercases in the same column indicated significant differences at 0.05 level
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Fig.1 Comparison of the growth status of rice seedlings under micro/nano bubble water and salt stress
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Note : Different lowercases indicated significant differences at 0.05 level
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Fig.2 Effects of different treatments on MDA content of rice
seedlings
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Fig.3 Effects of different treatments on proline content of rice

seedlings
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Table 3 Correlation coefficients of 9311 seedlings under micro/nano bubble water and salt stress
” e e e V. e g e P e s AL

Root Stem base Root fresh Stem fresh Proline
Characters Stem length . . . MDA content

length width weight weight content
25K Stem length 1
R Root length 0.737" " 1
ZEILTE Stem base width 0.555 0.776 " " 1
it 8 Root fresh weight 0.491 0.768" 0.508 1
ZEfF 7 Stem fresh weight 0.768 "~ 0.880" " 0.819" " 0.509 1
MDA & MDA content -0.583" -0.575 -0.317 -0.427 -0.655" 1
% iR & &= Proline content -0.689" -0.877"" -0.641" -0.551 -0.903" " 0.800" " 1

T FORAE 0.05 K REANR; = = FURTE 0.01 KR BEHIHK

Note: * indicated significant correlation at 0.05 levels, * * indicated extremely significant correlation at 0.01 level
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Table 4 Correlation coefficients of JX99 seedlings under micro/nano bubble water and salt stress

bk %k Lk IS MR EHE e WERER
Stem Root Stem base Root fresh Stem fresh Proline
Characters . . . MDA content
length length width weight weight content
ZEHK Stem length 1
#R K Root length 0.538 1
ZE LG Stem base width 0.356 0.375 1
ML H Root fresh weight 0.857"" 0.832"" 0.498 1
ZEfETE Stem fresh weight 0.890" " 0.806"* 0.563 0.982" " 1
MDA & MDA content -0.653" -0.944" " -0.533 -0.927"" -0.906" " 1
il 2% & & Proline content -0.815"" -0.824" " -0.530 -0.949 " " -0.947"" 0.937"" 1

T2 FORTE 0.05 KPRFMK; » o FIRTE 0.01 AKPAR TLF AR

Note: * indicated significant correlation at 0.05 levels, s s indicated extremely significant correlation at 0.01 level
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