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Relationship between Contents of Some Biochemical Substance in Apple (Malus
domestica Borkh) Fruits and Their Resistance to Apple Anthracnose Caused

by Colletotrichum gloeosporioides (Penz.) Penz. et Sacc.

TAN Gen-Jia, LI Zeng-Zhi*, XUE Lian
School of Plant Protection, Anhui Agricultural University, Hefel 230036, China

Abstract: By means of biochemical methods, the total soluble sugar, organic acid, lignin and chlorogenic acid
contents in apple (Malus domestica) fruits pre-infection and post-infection were measured, respectively. The
relati onship between the changes in these biochemical substances and the resistance of host were analyzed. The
results showed that before inoculation the total soluble sugar content in fruits was positive relation to disease
index of variety (r=0.9978), while the contents of lignin (r=-0.9811) and chlorogenic acid (r=-0.9939) in fruits
were negative relation to disease index. After inoculation for 96 h, the organic acid content in apple fruits was
also negative relation to disease index (r=-0.9412). After inoculation for 48 and 96 h, there were complicated
changes in host, the total soluble sugar and organic acid contents sometimes increased and sometimes decreased;
the scopes of change were not similar in different varieties. Meanwhile the lignin and chlorogenic acid contents
always rised, the scope of increase in resistant variety was larger than that in susceptible ones.
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Table 1 The resistance of different apple
varieties to apple anthracnose

1%

86.67%
66.67°
58.33°
32.22¢
12.22°

Duncan P=0.01

(22.04%) - > (9.10%)

(r)  0.9978 48 h
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96 h

( 2005b)
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Table2 Changesin tota soluble sugar content in apple fruits
before and after inoculation of C. gloeosporioides

1%
1%

4
(r=-0.9811)
48 h
96 h
(Denoyes-Rothan
2003 Bailey 1996 1995
2005a)
4

Table4 Changesin lignin content in apple fruits before

48 h 96 h and after inoculation of C. gloeosporioides
“ > 86.67° 22.042 18.602 20.962 1%
“ - 66.67° 18.50° 15.67° 17.33° 1%
“ > 58.338 17.67° 18.402 18.68° 48 h 96 h
- 7 3222°  12.40° 11.62° 12.43° R . j
“ - 86.67 0.78°¢ 0.98 0.90
“ > 12.22° 9.10¢ 9.33¢ 9.66¢ 8 b
“ - 66.67 0.98 1.22°¢ 1.48°
P=0.01 “ z 58.33° 1.04° 1.29¢ 1.56°
P=0.05 “ z 32.22¢ 1.562 2.01° 2.87°
“ = 12.22° 1.812 2.442 3.27?
3 5
2 (r) -0.9939
9% h (r= 0.045%
-0.9412)
( 1996)
3 5

Table 3 Changes in organic acid content in apple fruits
before and after inoculation of C. gloeosporioides

Table5 Changes in chlorogenic acid content in apple fruits
before and after inoculation of C. gloeosporioides

1%

1%

1%
1%

48 h 96 h
“ ”  86.67" 0.14° 0.19° 0.16°
“ z 66.67° 0.22° 0.18° 0.17¢
“ -  58.33° 0.07¢ 0.12° 0.21°
“ z 32.22¢ 0.45% 0.40% 0.36°

“ 7 12.22° 0.23° 0.35% 0.43%

48 h 96 h
“ - 86.67% 0.015°¢ 0.018° 0.019¢
“ z 66.67° 0.025° 0.030° 0.033°
“ -  58.33° 0.028° 0.031° 0.033°
“ z 32.22¢ 0.038?2 0.0452 0.057°
“ 7 12.22° 0.0452 0.053?2 0.066%
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