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Relationship between the Leaf Structure of Bitter Melon

and Resistance to Powdery Mildew
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Abstract: The leaf structure of different bitter melon cultivars resistant to powdery mildew was compared
and studied. They mainly included thickness of upper and lower epidermis;thickness of palisade tissue and
spongy tissue;compactness and porosity of leaves structure; waxes content;leaf weight ratio;density of sto-
ma and fuzz,etc. The result indicates that: (1) The waxes content of resistant cultivars is significant higher
than that of susceptible one and significant negative correlation with disease index. Wax layer is an impor-
tant structure barrier to resist and delay the pathogen invading. (2) The stomatal number and hair densities
of abaxial leaves of susceptible cultivars are significant more than that of resistant ones. The stomatal num-
ber and hair densities of abaxial leaves are significant positive correlation with disease index. It indicates

that the less stoma and fuzz,the more resistance. (3) The palisade and spongy tissue of resistant bitter mel-
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on cultivars arranged closely and in good order,but the leaf tissue section of high susceptible cultivars pres-

ent lots of pores and hard to observe whole cells. (4) The thickness of leaves,lower epidermis and palisade

tissue and leaves structure compactness of resistant cultivars is significant higher than that of susceptible

ones, but the thickness of spongy tissue and porosity of leaf structure is opposite. To the powdery mildew

resistance ,the leaf weight ratio count for little. Wax content, the stomatal number and hair density of ab-

axial leaves can be the reference designators to identify the resistance to powdery mildew for bitter melon.
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Table 1  The source and disease index of the tested materials
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Material code Material name Source Resistant and susceptible type Disease index
A i A 55 JR-1 Wild bitter melon-1 #r H 2 Sri Lanka i (R) Resistance 28.20
B BF H: 35 JR-2 Wild bitter melon-2 H 7 Japan $i (R) Resistance 35.10
C B0 Cultivated bitter melon-1 1[5 4 Guangdong, China R(S) Susceptible 69. 10
D Fk 559 JR-2 Cultivated bitter melon-2 FET % Guangdong, China & /& (HS) Highly susceptible 80.70
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Table 2 The comparisons of leaf wax content
and leaf weight ratio of different resistant

and susceptible cultivars

o W B Wt
Materi Wax content Leaf weight ratio
aterial ) - ; 21

/(mg+g ') /(mg+cm 1)
A 6.34£0.02 aA 2.6540.23 aA
B 5.3540.03 bB 2.2740.04 abA
C 5.05+0.14 bB 1.9840.12 bA
D 4.1440.13 cC 2.3940.13 abA

1R 1 Duncan i Z 2 E AT R BHEMLL IR NEMARE R
FREG B FR M RHEIFEO. 051 0. 01 K FEAFEREW LR . UTKER.

Note: Multiple comparisons using Duncan’s new multiple range method,
lowercase and capital letters mean significantly different among materials at

0.05 and 0. 01 level, respectively. The same as below.
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Table 3 Leaf stomatal and hair density of different resistant and susceptible cultivars

L% E Density of leaf stomas/(4>/mm?)

M H B % Leaf hair density/(/>/mm?)

(R
Material - 1F T 5 i - 1F 25 [
Right side Back side Right side Back side
A 11.10£0. 64 cB 14.547+0.41 cB 2.724+0.01 aA 2.60+£0. 36cC
B 7.50£0.37 dC 12.8640.75 cB 2.14+0.00 ¢B 4,02+0.10 bB
C 13.75+0. 29 bA 18.00+£0. 85 bA 2.22+0.02 bB 5.18+0.12a A
D 15.26£0. 21 aA 20.95740. 55 aA 2.76+0.02 aA 5.84+0.11a A

BT AN IR A 1 7 TG ik 28 I A 870 T 45 A 19 2 Rl R (102X 40)
A B RT3 B WA 3 -2 5 C AR B 87 15D, AR B 47 -2
Fig. 1

different resistant and susceptible cultivars(10X40)

Light micrograph of leaf cross section structure of

A. Wild bitter melon-1;B. Wild bitter melon-2;C. Cultivated bitter melon-1;D. Cultivated bitter melon-2
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Table 4 The mean of the thickness of leaves and
upper and lower epidermis of different resistant and

susceptible bitter cultivars

bR TR
R IH_H_EE Thickness Thickness
} Leaf thickness
Material / of upper of lower

pm epidermis/pm epidermis/pm
A 190. 87+1. 28aA 12.3240. 18aA 17.7040. 42aA
B 179.45+1.76bB 10.5040. 80bcAB  10.7840. 87bB
C 177.66+1.92bB 9.31£0.28cB 10.0840. 58bB
D 168. 47+0. 84cC 11.62+0.40abAB  9.87+0.75bB
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Table 5 The mean of palisade tissue and spongy tissue and STR,SR of different resistant and susceptible cultivars

el A 20 215 i TR 4 L 2R 40y B ¥ (CTR) S5 B RA B (SR
Mate;iql Thickness of palisade Thickness of spongy Leaf tissue Leaf structure
‘ tissue/pm tissue/pm compactness/ % porosity/ %
A 67.2241.01aA 94.1640. 98bB 35.2241.17 aA 49.3340. 54cA
B 62.96+1.19abA 95.16=+1. 60bB 35.08+0.92aA 53.03=+1.15bB
C 62.41+1.56bA 94.88+1.37bB 35.13%0.87aA 53.41=£1.10bB
D 43.80+1.30cB 103.01£0. 87aA 25.30=%0.95bB 61.14 =1.60aC
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