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Promotive Effects of Alginate-Derived Oligosaccharides
on the Inducing Drought Resistance of Tomato

LIU Ruizhi", JIANG Xiaolu"? ", GUAN Huashi", LI Xiaoxia®, DU Yishuai®,
WANG Peng?, and MOU Haijin”

1) Key Laboratory of Marine Drugs, Ministry of Education, Ocean University of China, Qingdao 266003, P.R. China
2) College of Food Science and Engineering, Ocean University of China, Qingdao 266003, P.R. China
3) Meteorological Observation Center of China Meteorological Administration, Beijing 100081, P.R. China

(Received April 20, 2009; revised April 24, 2009; accepted June 22, 2009)

Abstract In order to determine the role of alginate-derived oligosaccharides (ADO) in drought stress resistance of tomato (Ly-
copersicon esculentum Miller) seedlings, the leaves were exposed to different concentrations of ADO (0.05%, 0.10%, 0.20%, 0.30%
and 0.50%) after drought stress was simulated by exposing the roots to 0.6molL "' PEG-6000 solution for 6h. Changes in biomass,
electrolyte leakage and malondialdehyde (MDA), free proline, total soluble sugars (TSS) and abscisic acid (ABA), the enzyme ac-
tivities of catalase (CAT), superoxide dismutase (SOD), peroxidase (POD) and phenylalanine ammonia-lyase (PAL) were measured
to investigate the effects of ADO treatment. The results showed that the treatment with an ADO concentration of 0.20% exhibited the
highest performance of drought stress resistance in the tomato seedlings by decreasing the electrolyte leakage and the concentration
of MDA, increasing the contents of free proline, TSS and ABA, and increasing the activitics of CAT, SOD, POD and PAL after
treatment with ADO. It is suggested that changes in electrolyte leakage, MDA, osmotic solutes, ABA, anti-oxidative enzyme and
PAL activities were responsible for the increased drought stress resistance in tomato seedlings. To our best knowledge, this is the first
report of the effect of ADO treatment on enhancing the drought stress resistance of tomato seedlings.
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The promoting effects of alginate oligosaccharides on root @Cmm“k " k A 4' A
development in Oryza sativa L. mediated by auxin signaling y - \_, d
Yunhong Zhang?:"*, Heng Yin", Xiaoming Zhao”, Wenxia WangP®, Yuguang Du", ;
Ailing He?, Kegang Sun*?
# Institute of Plant Nutrition, Agricultural Resources and Environmental Science, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China Control AOs10 AOS20 AOS4D AOSS0

b Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China

ARTICLE INFO ABSTRACT

ArfiCEe history: Alginate oligosaccharides (AOS), which are marine oligosaccharides, are involved in regulating plant root
Received 7 February 2014 growth, but the promotion mechanism for AOS remains unclear. Here, AOS (10-80 mg/L) induced the
Received in revised form 12 June 2014 expression of auxin-related gene (OsYUCCA1, OsYUCCAS, OsIAA11 and OsPIN1) in rice (Oryza sativa L.)

Accepted 24 June 2014

e ¢ tissues to accelerate auxin biosynthesis and transport, and reduced indole-3-acetic acid (IAA) oxidase
Available online 11 July 2014 u oSy, (IAA)

activity in rice roots. These changes resulted in the increase of 37.8% in [AA concentration in rice roots

thereby inducing the expression of root development-related genes, promoting root growth in a dose-
dependent manner, which were inhibited by auxin transport inhibitor 2,3,5-triiodo benzoic acid (TIBA)

and calcium-chelating agent ethylene glycol bis (2-aminoethyl) tetraacetic acid (EGTA). AOS also induced
calcium signaling generation in rice roots. Those results indicated that auxin mediated AOS regulation

Keywords:

Alginate oligosaccharides
Oryza sativa L.

Root development

Promoting effects of root development, and calcium signaling may act mainly in the upstream of auxin in the regulation of
Auxin AOS on rice root development.
Calcium signaling © 2014 Elsevier Ltd. All rights reserved.
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AOS improved wheat resistance to drought stress
Liu et al. Plant Physiol Biochem 62 (2013) 33-40
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