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Abstract: To explore the physiological regulation of exogenous salicylic acid (SA) on Helianthus tuberosus
under ClO, ~ stress, salt— tolerant Helianthus tuberosus L. from three different sites in Xuzhou, Weifang,
and Nanjing were used as materials. The effects of exogenous SA on growth, root vitality, photosynthesis,
and antioxidant capacity under 50 mmol/L. NaClO, stress were studied by using foliar application and nutrient
solution culture to cultivate plants. The results showed that ClO,  stress had different degrees of toxic
effects on the growth and development of Helianthus tuberosus seedlings. Spraying exogenous SA could
effectively reduce the stress damage to the plants, with similar change trend in Helianthus tuberosus L. from
different sites. The biomass content, leaf area, plant height, and root length, as well as the chlorophyll

content and fluorescence parameters of the leaves increased significantly, and achieved the maximum
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alleviation effect under SA spraying every day, while the root activity was better under the SA treatment
every two days. At the same time, the content of H, O, showed an increasing trend with the increases of SA
spraying frequency. The increase in H, O, content of each species was 47.69% when spraying SA every three
days, while the increase rate was 50.93% for every two day, and 56.80% for every day. The activities of
superoxide dismutase (SOD), peroxidase (POD) and catalase (CAT)were increased, and the content of both
malondialdehyde (MDA) and free proline were significantly decreased (P<C0.05), indicating that SA induced
H, O, to act as a signaling molecule to enhance the tolerance of plants in the ClO, environment. The grey
correlation analysis showed that the application of SA had the greatest influence on the chlorophyll
fluorescence parameters and root activity of perchlorate stress. In summary, foliar application of 50 pmmol/L
SA mainly affected the leaves and roots of Helianthus tuberosus. The ClO, " stress damage could be relieved
by stimulating H, O, to participate in the changes of antioxidant enzymes, and regulating the osmotic
adjustment ability of plants to protect the photosynthesis and root activity. Spaying SA every day had the

best effect. These findings would provide a basis for the further exploration of Helianthus tuberosus in C1O, "~

contaminated soil.
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R 2 HMNE SA XF NaClO, il THER AR

7 451 F, F,)JF,' ETR qP gN SPAD
CK 0.09340.007d  0.465+0.017b  14.4004-0.912b  0.125+0.011b  0.263+0.038¢ 48-+0.011a
T1 0.08340.013d  0.35040.096c  14.36740.907b  0.10740.008c  0.37840.005b  47240.008b
# M T2 0.14440.021a  0.57240.056a 16.933+1.618a 0.131+0.013ab 0.395+0.014b  4840.013a
T3 0.12120.006b  0.4744-0.047ab 17.0674-1.189a 0.1464-0.010a  0.3964-0.037b  46+0.010c
T4 0.11140.004c  0.48140.032ab 13.33341.506b  0.13240.023ab  0.49040.028a 460.023c¢
CK 0.1004-0.022bc  0.4124-0.101bc 14.33041.037a  0.12974-0.028ab  0.34970.014c 4940.028a
T1 0.09340.010c  0.3074-0.011d  10.8334-0.580c  0.0974-0.006c  0.4194-0.028b  4740.006¢
3501 T2 0.15740.003a  0.647+0.020a 13.03040.267b 0.127+0.003b  0.515+0.011a 4740.003¢
T3 0.118£0.051b  0.52540.005b  14.30541.000a 0.12840.008b  0.41440.026b  48+0.008b
T4 0.09540.020c  0.39940.067c 14.86741.360a 0.13140.009a  0.34740.020c 4640.020d
CK 0.1344+0.008b 0.47340.006b 13.000£0.500b  0.096+0.002¢ 0.35640.012b 56+0.002a
Tl 0.11140.010d  0.28940.018d  10.86724-0. 333c 0.12640.006b  0.43240.012a 4140.006d
5 T2 0.13840.057a  0.525+0.050a 14.30041.050ab 0.1484+0.008ab 0.414+0.026ab  48--0.008b
T3 0.12740.006c  0.4644-0.010b  17.0674-1.189a  0.1464-0.010ab 0.3964-0.037ab  4640.010c
T4 0.1264-0.009c  0.35740.054c  16.04641.407a 0.15740.006a  0.39640.037ab  4140.017d

Fz 3 HMESA I NaClO, B THFMHHFEZE.
B L0, SEMZN

. MDAﬁiE" Hﬁoﬁﬁﬁﬁ:ﬁ/ H. 0, ﬁ%/
(mmol » g~ ' FW) (pgeml™ ") (g+L°H
CK  25.3740.95¢ 54.4744.38¢ 0.4140.03¢
Tl 32.5940.89a 83.5514.25a 0.53+1.04b
M T2 26.1340.97¢ 63.2645.67he 0.80+0.13a
T3 28.17£0.93b 70.63£5.01b 0.7540.28a
T4 29.674087ab 76.3144.32ab 0.74+0.29a
CK 27.53%1.12¢ 48.3943.99¢ 0.4040.04c
Tl 34,5840.76a 66.73£5.11a 0.564:0.19b
WY T2 29.9841.11he 53.4844.53bc 0.80+0.15a
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