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The resistant mechanisms of plants to mites

YONG XiaoJu DING Wei™
( College of Plant Protection Southwest University Chongqing 400715 China)

Abstract Phytophagous mites are widely distributed and cause damage to various host plants. Three aspects of plant
resistance mechanisms are discussed: 1. Plant morphology such as leaf shape and leaf color mainly affects the feeding
and oviposition sites of mites and obtainable nutrients. 2. Tissue structures such as leaf thickness waxiness leaf
trichomes and stomata may influence the ease of stylet penetrations and leaf domatia play an important role in the
relationship between predatory mites and phytophagous mites. 3. Physical and chemical properties such as leaf weight
growth rate and development stages reflect recovery of plants from damage. The availability of water carbon and nitrogen
used for the production of soluble sugars starch and amino acids directly affects the feeding growth and reproduction of
mites. More critical and more influential are plant secondary metabolites such as phenolic compounds tannins
coumarins flavonoids and alkaloids amongst others. In addition the effects of Bt-modified plants on phytophagous mites
and natural enemies are discussed; the addition of the transgene does not have an obvious impact on phytophagous mites in
short term  but mites on Bt-modified plants display a gradual increase in adverse demographic trends.
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Table 1 The relationship between tissue structure of plant leaf and resistance of plant to mites
Tissue structure of plant leaf Types Primary resistant mechanism of plants to mites
. . ( 1991; 1991;
Leaf thickness Thick
1999; 20014a)
. ( 1991;
Waxiness Many
1999; 2009)
( 1993;
Leaf trichome density Great 1997; 1999; Roda et al. 2001; 2009;
Hasnain et al. 2009)
1999; Roda et al.
Leaf trichome length Long ( oda el a
2001)
. ( 1996; 1999;
Stomata density Low
2001b)
( Brouwer and Clifford
Leaf domatia Exist  1990; Agrawal and Karban 1997; Roda et al. 2000; Romero and Benson
2005)
2.1 1991) .
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Table 2 The relationship between physicochemical properties and resistance of plants to mites

Physicochemical properties Types Primary resistant mechanism of plants to mites
( 1991;
. Heavy
Leaf weight 1993; 2006)
( 1991;
Leaf growth rate Quick 2006)
( Watson  1964; Jeppson et al. 1975,
. Thimann 1980; Gersani and Kende 1982;
Plant tissue Mature X
Bernstein 1984;: Moore and Alexander
Development .
. 1987; Karban and English-Loeb 1988;
SHges 1993; Coss-Romero and Peiia 1998;
Lignification degree High Fernando et al. 2003; Negloh et al. 2010)
( Wermelinger et al. 1985;
Low
Water 1987; Sadras et al. 2002)
( Rodriguez 1958; Singh 1970; Scriber
L and Slansky 1981; Wermelinger et al. 1985; Wermelinger and
Nitrogen o Delucchi  1990; Waring and Cobb 1992; 2007;
2008)
( 1996; 1999;
Low
Primary 2007)
. Soluble sugar
metabolites .
High ( 1993)
Chlorin Low ( 1991)
. ( 1991, 1993;
High
Chlorophyll Royalty et al. 1994, 2001c; 2003)
High ( 1991; 1999)
Amino acid Low ( Wermelinger et al. 1985)
N ( Dabrowski 1973;
. . Harborne and Van Sumere 1975; Luczynski et al. 1990;
Phenolic High
1993; 1997; 2009; Katayama et al.
compound
2010)
. High ( 1987, 1989; 1993;
Tannins
1997, 2002; 2007)
Secondary
metabolite .
. High
Coumarins ( 1997)
1993;
. High (
Flavonoids 2009)
. High
Alkaloids ( 1996; 1999; Negloh et al. 2010)
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