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Table 1 Comelation of disease extent of appk bitter pit with the

contents of N, P, K and ratio in fruits

/v /7 C D)

Table 2 Correlation of disease extent of apple bitter pit with the
contents of Ca Mg N/ Ca Ca/ (K+Mg) in fruits

Average nutrient levek content of the Correlation
Nutrient kinds apple fiuits of different diseases / % coefficient ()
3 2 1 0 (=50

0.7508 0.6165 0. 4075 0.3714 0.7094 *
0.0562 0.0623 0.0542 0. 0459 0.0585
1.3239 1.5314 1.2195 1. 1402 0.1779

N/P 15.5601  15.3511 9.1822 8.3331 0.3732

N/K 0. 6025 0.4160 0.3473 0. 3407 0.5754
P/K 0.0457 0. 0438 0. 0486 0.0433 —0.0254

: 10.05=0.273 10.01=0.372, *. **
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Average nutrient levek content of the Correlation
Nutrient kinds apple fuits of different diseases / %4 cod fident(7)
3 2 1 0 (=50)
Ca 0.0312 0. 0343 0.0447 0. 0488 — 0.60606
Mg 0. 0659 0. 0558 0.0555 0.0525 0.3079 *
N/ Ca 24.2174 18.8103 9.7084 7.5845 0.8169 ™
Co/ (K+Mg)  0.0237 0. 0223 0.0369 0.0425 —0.4748
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Table 3 Correlation of disease extent of apple hitter pit with the

contents of trace elements in fruits

Average nutrient levels content of the Correlation
Nutrient kinds ~ apple fruits of different diseases/ mg * kg1 cod fident(r)
3 2 1 0 (1=50)
Fe 7.2269 2. 7044 4.479 4.2480 0. 2864
Mn 2.9608 2. 5919 2.8915 4.3900 —0.0816
Cu 0.4990  0.388  0.2827  0.218 0.5206 *
Zn 2.7051 3. 4157 6.4935 6.4508 —0.3707 *
B 7.71197 7. 6550 9.77181 13.0518 —0.3420 *
Mo 0.1740 0. 1344 0.1573 0.0756 0. 1413
: 10. 05— 0. 288 10. 01= 0. 393,
4 ) Ca/ Fe.Ca/ Cu.Ca/ Mo
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Table 4 Corelation of disease extent of appk bitter pit with the o
nutrient contents ratio in fruits .
Average nutrient levek content ratio of the Correlation
Nutrient [1
inds apple fruits of different dseases wefficient(r) (1. . 1996( 1) 6.
3 2 1 0 (=45
Ca/Fe  78. 9674 128.2008 211. 6518 233.1955 —0. 4407 (2 ' ) L1 ’
Ca/Cu 769.9983 13727488 20861632 2804.4904  —0, 5654 1987(D): 11-18.
Ca/Mo 2 407.5596 3769.2975 4559.7253 6 701.6527  —0. 4859 ** [3 ’ ’ ’
Mg/Cu 1 563.8591 2374.0078 2742.5312 3 291.1806  —0. 3605 * [J. . 1996(3); 68.
Mg/Zn 478.1480  246.4795 221.4370 85. 7802 0. 2969 * [4 Fider J C, Wilkinson B G. Bitter pit and associated disorders. In The
CwZn  0.3056 0.1487 0.1456 0.0325 0.3734 % Biology of Apple and Pear Storage[ M] . Commenwealth Agricultural Bu-
Cw/B  0.079 0. 0541 0.0397 0.0167 0. 3712 * reaux, 1973: 103-131.
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Correlation Analysis of Apple Bitter Pit Disease with The Mineral Nutrients Balance in Fruits

WANG Chunrzhi', LIU Tisjie', ZHU Fu-lei', XU Dazhi’, XU Bing’
(1. Land and Environment College, Shenyang Agricultural University, Shenyang Iiaoning 110161, China; 2. Wafangdian City Agricultural
Technology Promotion Centes Wafangdian Liaoning 1163000 China)

Abstract: The contents of nitrogen, phosphorus, potassium, calcium, magnesium, iron, manganese, copper, zing
boron, molybdenum were analyzed in fruits of Fuji apple trees which had different disease extent of apple bitter pit dis-
ease in Dalian Wafangdian region. The results showed that: The disease extent of apple trees were significantly positive
correlated with the contents of nitrogen in fruits, that was, the more serious disease bitter pit, the higher contents of
nitrogen in fruits; The disease extent of apple trees were significantly positive wrrelated with the nitrogen/ caldum in
fruits, that was the higher contents of nitrogen and the lower contents of caldum in fruits, the more serious disease
hitter pit; The disease extent of apple trees were significantly negative correlated with the calcium/ (potassium—+magne-
sium)in fruits ; The disease extent of apple trees were significantly positive correlated with the contents of copper in
fruits; The disease extent of apple did not show signifcant correlation with the content of phosphorus, potassium in
fruits. It could be concluded that the apple fruit with high nitrogen content, leading to bitter pit was an important factor
for disease.
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