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»  280.3 mg/ kg; 400mg/kg .6 , (Internal bark necrosis)
350 mg/kg 8 100. 1 mg/kg, 8 )
890.7 mg/ kg , 350 mg/ kg 3 (
[1]
. 00 800 mg/kg 6 ; ; ). 400 mg/ kg
2 400 mg/ kg , N N .
) 400 mg/ kg 350 mg/kg 2.2
1 mg * kg~
6 7 8 6 7 8 6 7 8 6 7 8
0 0.2 50.3 80. 1 63.3cC 50.1 20.4 10.4 40.3 10.0 10.4 60.2 30.3 40.2
100 70.5 80. 1 9%0.8 80.0cC 50.4 40.5 60.0 0.6 20.4 10.2 40.2 50.4 50.6
200 0.0 9%.5 9.0 83.3cC 60.5 70.1 40.6 50.5 50.8 40.5 8.4 100.6 100.1
300 10,6 1500 1406 133.3cC 50.8 70.0 50.1 60.2 50.7 30.1 70.0 80.7 80.2
350 150. 1 4.5 280.3 223.3¢C 140.0 1404 1200 70.3 50.0 40.0 80. 1 100. 1 140.4
400 /0.4 780.3  890.7 683. 3hB 203 3601 340.5 60.7 0.6 0.4 2002 560.7 370.1
600 1007 902 910.4 963.3aA S60.6  490.6  380.8 5.9 100.1 170.7 4805 10401 1410.6
800 11300 990.7  920.1  1013.3aA 7503 8003 700.1 9. 1 160.3 1903 540.6 5500  620.3
38.2 mg/ kg, 119.1 800mg/kg 7.8 ; .
mg/ kg 4.3 mg/ kg, s 400 mg/ kg )
2 100 ~350 mg/ kg 6.7.8 30 mg/kg 1.7~
. . 400 mg/ kg 2.2 .2.0~2.6 .2.3~2.4 ;
s , 6.7, 4.7-5.9 .18.1-9.3 .2.0~71..7 . 5
8 350 mg/ kg 3.9% ~5.5%. ) .
1.0%~11.3%.5.5% ~12.2%, 600 mg/ kg ) .
2 mg * kg1
6 7 8 pH
6 7 8
0 39.3 150. 1 2.1 2.0 158.8 3.2 3.6 1.7 1.7 6.5 6.6 6.1
100 3.6 170. 3 4.1 3.1 160.9 3.5 35.0 155.1 3.1 6.5 6.4 6.2
200 3.6 254.9 5.3 36.4 271.6 4.3 3.2 2%44.9 3.7 6.3 6.2 5.9
300 40.2 265. 7 6.9 38.5 270.0 8.3 38.4 293.0 5.5 6.6 6.5 6.2
350 41.0 280. 2 4.7 3.8 318.5 17.2 8.5 07.5 7.2 6.4 6.4 5.9
400 4.6 462.3 6.2 39.2 4.9 310.9 40.6 745.8 158. 1 6.3 6.2 5.6
60 4.0 576. 1 166.7 4.0 73.6 413.7 4.8 757.9 4232 5.6 5.5 5.4
800 4.2 588. 9 233.5 4.2 838.3 503.5 4.2 770.5 516.3 5.5 5.3 5.3
2.3 6 s, 7.8 .
100 ~ 350 mg/ kg9 pH ’ ’
, 400 mg/ kg pH . .
400 mg/ kg 8 , 600.800 mg/kg 2.4
3 mg ° kg1
6 7 8 6 7 8 6 7 8 6 7 8
0 20.6 18.9 414 215.2 170.4 165.2 0.4 4.4 80.5 B7.5 $38.5  39.2
100 21.7 19.0 44.2 20.5 174.7 165.0 4.2 50.2 82.8 452.5 5321 304.8
200 0.4 21.3 44.8 2311 173.9 180.5 4.0 4.1 82.4 448.2 5126 386.5
300 2.7 21.6 44.8 25.6 188.2 190.6 4.4 4.6 79.8 447.7 902 319.9
350 2.1 n1 45.8 25.4 193.0 205.0 3.8 46.2 8.1 43.0 480.1  377.9
400 2.5 21.8 46.6 260.0 20.1 210.1 18.7 2.2 50.2 387.3 4169  34.4
600 2.2 2.6 48.4 305.3 270. 1 20.4 2.4 20.4 35.8 373.7 4029 316.9
800 2.3 2.2 48.0 310.4 295.3 264.7 8.6 8.6 15.8 369.0 355.8  305.8
100 ~350 mg/ kg, 48.7%+55.8%.54.2%, 800 mg/ kg
, 400 mg/ kg . 78.4%.81.4%.79.8%.
400mg/ kg  6.7.8 350 mg/kg . )
53.0%.36.8%.35.7% 600 mg/ kg 400 mg/ kg , 400mg/ kg  6.7.8
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The Relationship Between Physical Internal Bark necrosis with Mn
and Other Nutrition in Apple

GAO Yan-min', ZHAO Lihui’, WANG Jiajun', ZHANG Enrac’, WANG Baoshen', LIU Xiu-chun', GAO Shu-qing
(1. Fruit Science Research Center of Liaoning A cademy of Agricultural Science Xiongyue Liaoning 115214, China; 2. Administration of Fruit of

Lianshan Tiaoning 121500 Ching 3. Agrotechnique Extention Center of Caizhow Liaoning 115213 China)

Abstract; The happening of Internal bark necrosis related directly with high content of Mn in soil under pot experiments
during 2002 to 2003. Trees grew well with Mn content below 350mg/ kg, while Internal bark necrosis appeared with Mn
content above 400mg/ kg. The highest Mnin leaf is 890mg/ kg under the treatment of 400mg/ kg, whichis as much as 3.
1 times than the treatment of 350mg/ kg. The highest contents of effective Mn, reductive Mn and exchangeable Mn in
soil is 1.05 2.28, 21.96 times than those in the treatment of Mn 350 mg/ kg. This indicated that high amount of reduc-

tive Mn, exchangeable Mn is crucial factor for the happening of Internal bark necrosis. Contents of Fe and Si decreased

in soil while p and k improved after Mn application.
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