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Effects of waterlogging stress on growth morphology and physiological

characteristics of jerusalem artichoke seedling

LI Xiaoxue, ZHU Jin, LIANG Huaru, HU Liu, LIU Yiqing

(College of Horticulture and Gardening, Yangtze University, Jingzhou 434025, Hubei, China)

Abstract: In order to explore the waterlogging tolerance mechanism of jerusalem artichoke (Helianthus tuberosus L.), a
two-factor completely random design was adopted, the first factor was the waterlogging mode, and two levels of water-
logging and non-waterlogging (control) were set, and the second factor was the waterlogging time, and three levels of wa-
terlogging were set to 0, 3 and 9 days, a total of 6 treatments were used to study the effects of waterlogging stress on the
growth morphology and physiological characteristics of the local white bark jerusalem artichoke. The results showed that
aboveground dry mass, underground fresh and dry mass of jerusalem artichoke seedlings were significantly lower than
that of the control, as well as the chlorophyll content. The soluble sugarcontent, proline content and lactate dehydrogenase
activity (LDHD of jerusalem artichoke seedlings were significantly higher than the control after 3 days of waterlogging
stress, increased by 114.15%, 449.02% and 333.33%, respectively. Stem diameter and peroxidase (POD)activity were sig-
nificantly higher than the control after 9 days of waterlogging stress, increased by 11.28% and 100.00%, respectively. In
summary, native white bark jerusalem artichoke was a waterlogging tolerant plant. It adapted to waterlogging stress by in-
creasing LDH activity, POD activity, soluble sugar and Pro content, so that the plant was less harmed or protected from
damage.
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Fig. 1 Effects of waterlogging stress on the growth morphology of jerusalem artichoke seedlings
x 1 EKPENFFHEHSERNRME
Table 1 Effects of waterlogging stress on morphological indices of jerusalem artichoke seedlings
M Ak . i REHTEC R MK o SR
Time/d Treatment Plant height/cm tem Total leaf Main stem leaf Leaf Lf?af Branching
diameter/mm  number number length/cm width/cm number
0 CK 21.60+0.60 be 5.27+0.15d 36.3+3.8 be 10.7£0.7 ¢ 9.70£0.15b  4.40+0.06 ¢  3.7£09a
57K Waterlogging  20.27+0.48 ¢ 5.13£0.07 d 32.3£1.5¢ 11.3+0.7 be 9.70£0.15b  4.23+0.19c¢ 3.3%x03a
3 CK 26.43+0.23 ab 6.13£0.09 bc ~ 45.0+1.5 ab 14.7+0.3 ab 10.23£0.39 ab  4.83+0.28 bc  4.0+0.6 a
HE7K Waterlogging  22.80+0.38 be 5.83+£0.07 ¢ 35.0+1.7 be 13.0£1.0 be 10.60£0.31 ab  4.60+0.26 ¢~ 4.0+0.6 a
9 CK 29.17+£0.17 a 6.50+0.10 b 50.7£0.7 a 17.3x1.2 a 11.53+0.15a  6.10+0.15a 3.7£0.7 a
#7K Waterlogging  28.00+£2.52 a 7.23+0.07 a 48.7£2.9 a 15.0+0.6 ab 11.40+0.46a  5.67+0.09ab 3.7+0.3 a
F2 BB EFHEEYENFM
Table 2 Effects of waterlogging stress morphological weights s of jerusalem artichoke seedlings
It [k K7 Hhy b o T A R Hhy b A R
Time/d Treatment Fresh mass of shoot/g Fresh mass of root/g Dry mass of shoot/g Dry mass of root/mg
0 CK 26.16+0.82 d 2.090+0.146 ¢ 3.236+0.316 cd 292.7+16.3 ¢
/K Waterlogging  26.17+0.49 d 2.017+0.076 e 2.980+0.174 d 274.7422.9 ¢
3 CK 33.51£0.93 be 3.490+0.189 ¢ 5.267+0.126 ab 560.5£9.5 a
/K Waterlogging  29.97+1.18 cd 2.828+0.097 d 3.313£0.191 cd 344.0£16.4 ¢
9 CK 50.53+0.61 a 5.416+0.130 a 6.131£0.424 a 635.6+25.5a
7K Waterlogging  37.50+3.13 b 4.678+0.031 b 4.475+0.248 be 451.5+10.2 b

222 HBARMBEANBFHGHEEZLSENH N KA NRESESHBELEEER. MK 3.9d,
HH I 3 ], WK a3 AT T 4R K a S & . M2 a S EBARS 5 T 11.59%.15.60%
2R 2 b & & el AR 3 & R O IR 18 8 38 R %, 2R3 b S BRI A T T 41.40%.41.47%,
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Fig. 2 Effects of waterlogging stress on anaerobic respiration key enzyme activities of jerusalem artichoke seedlings
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Fig. 4 Effects of waterlogging stress on antioxidant enzymes activities and superoxide radical anion content of jerusalem

artichoke seedlings
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