5O % R 2017,34(2): 238-244

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20160303

AETRFEENEEZRESEXNEZEIENENXR
T, R BERE, BN, RL
(LARE G difOl BHERF R B, ILARE & 265500)

0 JHABEAN R MEEEE S EEIENCR L 1T 20122014 4555523 a REFIE T
ANTRY R d RO R T KO IR R I TR A R R PRI SRR St R T
PEAK AW 0 25 5 5 AN ) B 2] i Rb I i JRE R | 3R P R IR 3R B R IR ORI B e 2 B R 2
(P<0.05), MHIEEE . 1 3RIJZIEEE T 3 5 2R B 50 4 X 48 5 U I B BoA 3 A0 OGP (y=-1.935 8+0.011 8x,
R*=0.080 1,P=0.460 6;y=-1.358+0.070 3x,R*=0.131 1,P=0.338 3;y=9.536 3-0.202 3x,R*=0.239 0, P=0.181 7) ; it 1 24
W RE R B S A S B A P AT 2 2R (9=2.861 3-0.081 1, R=0.014 9, P=0.754 7;y=2.938 9-0.005 7x,
R=0.1773,P=0259 1) [ D[R4 SR ok 5 s iKY 22 5 W 3% Aiag i i JREBE RNE B % i 5 X4 i i
(PTIE Z TRV AR

A R W R R hrbE

:5663.1 ‘A :1009-9980(2017)02-0238-07

Effects of leaf thickness and trichome density of grapes on their resis-

tance to Apolygus lucorum

WANG Lili, CHEN Min, LUAN Binghui, WANG Peisong, WANG Yingzi"
(Yantai Academy of Agricultural Sciences, Yantai 265500, Shandong, China)

Abstract: [ Objective] Grapes are one of the important fruits in China. In recent years, the damage by
Apolygus lucorum is increasing year after year, which results in the reduction of the quality and also de-
creases of production and leads to greater economic losses. Therefore, it is necessary to study the grape va-
rieties resistance to A. lucorum. It is also necessary to evaluate the resistance levels of different grape vari-
eties to A. lucorum. We must make clear the relationship between the leaf thickness, leaf upper epidermis
thickness, leaf abaxial epidermis thickness, filamentous trichomes density, spinous trichomes density of
different grape varieties and their resistance to A. lucorum. [ Methods] We investigated the damage caused
by A. lucorum on 9 grape varieties in the field during 2012—2014, and calculated the damage indexes ac-
cording to the results obtained. The leaf damage level can be divided into 0, 1, 2, 3, corresponding to 0, 0-
20%, 20%-40% and 40%—100% of the total leaf area, respectively. The resistance value of each year was
set as 1 to 5 and the damage indexes ranged from larger than 20% to smaller than 20%. We then averaged
the resistance values of three years to determine the resistance index. The resistance indexes <2 were the
low resistance varieties, 2—3 were moderate sensitive varieties, 3—4 were moderate resistance varieties,
and >4 were high resistance varieties. The grape leaves used were the third leaf of each new shoot at the
shoot—growing stage. By making temporary slides, we measured the leaf thickness, leaf upper epidermis
thickness and leaf abaxial epidermis thickness under 400 times magnification in a laboratory microscope.

The number of filamentous trichomes, with a density of 1 ¢m on the midrib of the grape leaves, was count-
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ed at 40 times magnification under a microscope. The spinous trichomes were distributed on the back of
grape leaves. The spinous trichomes density was divided into 5 levels from low to high. We observed the
spinous trichomes density at 100 times magnification under a microscope. All data were analyzed by using
DPS 9.50 statistical software. Multiple comparisons of damage index, leaf thickness and trichome density
were analyzed using Duncan’s methods. The relationship between the leaf thickness, leaf upper epidermis
thickness, leaf abaxial epidermis thickness, filamentous trichomes density, spinous trichomes density of
different grape varieties and their resistance to A. lucorum were analyzed by using the liner regression
method. [ Results ] The resistance levels of the different grape varieties was obviously different (P < 0.05).
The resistance indexes of ‘Red Globe’ ‘Muscat Hamburg’ ‘Kyoho’ ‘Cabernet Sauvignon’ ‘Cabernet
Franc’ ‘Ruby’ ‘Cabernet Gernischt’ ‘Fujiminori’ ‘Chardonnay’ were 1.33, 1.33, 2.00, 2.33, 2.33, 2.67,
2.67, 4.33, 4.33, respectively. ‘Fujiminori’ and ‘Chardonnay’ had high resistance to A. lucorum (resis-
tance index >4). ‘Red Globe’ ‘Muscat Hamburg’ and ‘Kyoho’ had low resistance to A. lucorum (resis-
tance index<<2). The leaf thickness, leaf upper epidermis thickness and leaf abaxial epidermis thickness
of different grape varieties were significantly different (P <0.05). The maximum of leaf thickness, leaf up-
per epidermis thickness and leaf abaxial epidermis thickness of grape varieties was with ‘Kyoho’, which
was 435.26, 65.60 and 39.87 pwm. The minimum of the leaf thickness, leaf upper epidermis thickness and
leaf abaxial epidermis thickness was with ‘Muscat Hamburg’ ‘Cabernet Sauvignon’ and ‘Fujiminori’,
which were 358.44, 49.37 and 31.24 pm, respectively. The filamentous trichomes density and spinous tri-
chomes density of the grape leaves were found to be different among the various varieties (P <0.05). The
leaves of ‘Red Globe’ and ‘Ruby’ were smooth and hairless, their filamentous trichomes density were
lowest. ‘Kyoho’ ‘Muscat Hamburg’ and ‘Cabernet Sauvignon’ had the highest filamentous trichomes
densities. The number of filamentous trichomes per ¢cm of ‘Kyoho’ ‘Muscat Hamburg’ ‘Red Globe’ ‘Ru-
by’ ‘Fujiminori’ ‘Cabernet Sauvignon’ ‘Cabernet Gernischt’ ‘Chardonnay’ and ‘Cabernet Franc’ were
6.60, 252.67, 18.87, 37.33, 10.87, 32.12, 137.73, 16.20, 40.07, respectively. The spinous trichomes densi-
ty of ‘Muscat Hamburg’ was significantly higher than other grape varieties (P < 0.05). Through linear re-
gression analysis, we found there were no significant correlations between the leaf thickness, leaf upper
epidermis thickness, leal abaxial epidermis thickness and their resistance to A. lucorum (y=—1.935 8+
0.011 8x,R*=0.080 1, P=0.460 6;y=-1.358+0.070 3x,R’=0.131 1, P=0.338 3;y=9.536 3-0.202 3x,R’=
0.239 0, P=0.181 7), and the filamentous trichomes density and spinous trichomes density showed non—
significant correlations with the grape resistance to A. lucorum (y=2.861 3-0.081 1x,R’=0.014 9, P=0.754
75 y=2.938 9-0.005 7x, R*=0.177 3, P=0.259 1). [ Conclusion] ‘Fujiminori’ and ‘Chardonnay’ had the
highest resistance levels to A. lucorum, and ‘Red Globe’ and ‘Muscat Hamburg’ had the lowest resis-
tance levels to A. lucorum. The leaf thickness, leal upper epidermis thickness, leaf abaxial epidermis
thickness, filamentous trichomes density and spinous trichomes density of the different grape varieties
were shown to have significant differences. There were no significant correlations between the leaf thick-
ness, leaf upper epidermis thickness, leaf abaxial epidermis thickness and their resistance to A. lucorum.
The filamentous trichomes density and spinous trichomes density had no significant correlations with the
grape ’s resistance to A. lucorum.

Key words: Grape; Apolygus lucorum; Leaf thickness; Trichome density; Resistance
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Data are presented as mean + SE, and the different letters indicate significant difference (Duncan’s,P < 0.05).
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Fig. 1 Resistance levels of the different grape varieties
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Table 1 Leaf thickness and leaf epidermis thickness of the different grape varieties

v R R TR
Varieties Leaf thickness/pm Leaf upper epidermis thickness/jpm Leaf abaxial epidermis thickness/pm
[Fili% Kyoho 435.26+7.31 a 65.60+1.12 a 39.87+1.46 a
A Muscat Hamburg 358.44+5.21 ¢ 54.63+0.80 b 33.72+1.43 bede
27 HbEK Red Globe 375.00+3.85 be 50.1320.67 b 34.81+0.64 bed
£15 41 Ruby 366.15+2.70 be 55.64+1.71b 32.1320.53 de
J#ERS Fujiminori 420.19+6.59 a 65.00+1.01 a 31.24x1.26 e
IREEER Cabernet Sauvignon 382.05+10.79 b 49.37£6.52 b 36.34+1.41b

g JEER Cabernet Gernischt 363.34+9.66 be 56.49+1.18 b 35.56+0.78 be
B ZM Chardonnay 377.84+1.89 he 54.25+0.51 b 32.69+1.51 cde
FmNER Cabernet Franc 372.50+13.71 be 54.69+1.74 b 32.63+0.24 cde

T R BAR N T B bRifEDe , BRI AN A 5 B3R 2253 135 (Duncan’s , P < 0.05) . Tl

Note: The data in the table are mean + SE, and those in the same column followed by different letters are significantly different (Duncan’s, P < 0.05).

The same below.
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Table 2 The density of filamentous and spinous trichomes

on leaves of the different grape varieties

H 2B B

A . . . .
.o Filamentous Spinous trichomes density

Varieties . . :

trichomes density ~ (number per cm)

|50 Kyoho 5 6.60+3.56 ¢

B 5 252.67+87.64 a

Muscat Hamburg

Z1 1 ER Red Globe 1 18.87£1.16 ¢

215 A Ruby 1 37.33+6.77 be

i Fujiminori 4 10.87+2.60 ¢

IREER 5 32.13+5.95 be

Cabernet Sauvignon

LGV A7 4 137.7349.34 b

Cabernet Gernischt

FZZ NN Chardonnay 2 16.20+1.64 ¢

Fh I ER 3 40.07+7.13 be

Cabernet Franc
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Table 3 The relationship between the grape resistances to

A.lucorum (y) and their leaf characteristics (x)

Ik mYSpp: I p

Leaf characteristics Regression equation

i JRE y=—1.9358+0.011 8x 0.0801 0.460 6
Leaf thickness

AR R y=—1.358+0.070 3x  0.1311 0.3383
Leaf upper epidermis

thickness

TR ¥=9.536 3-0.2023x  0.2390 0.1817
Leaf abaxial epidermis

thickness

2B y=2.8613-0.081 1x 0.0149 0.7547
Filamentous trichomes

density

PUREY. 3 y=2.9389-0.0057x 0.1773 0.259 1

Spinous trichomes density
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