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Research on the Effect of Low Temperature on Respiratory
Rate and Antioxidant Enzymes Activities in ° Hanfu' Apple Flower Buds

MA Huaryw LIU Guo-cheng LV De-guo, QIN Stjun
(Horticultural College, Shenyang A gricultural University, Research Institute for Breeding and Physiology-Ecology of Northern Fuit,
Shenyang Liaoning 110161)
Abstract: In order to research the response characteristics of respiratory rate and antioxidant enzymes activities in
apical flower buds and lateral flower buds under low temperature treatment (—25, — 30, — 35 and —40 C), * Hanfu’
apple flower buds were used as materials. The results showed that the respiratory rate of apical flower buds increased
firstly and decreased sharply to the lowest point at —30 ‘Cwhich was lower than that of lateral flower buds, and then
kept at a relative low level although it increased slightly. In contrast, respiratory rate of lateral flower buds decreased
firstly to the lowest point at —30 C and increased sharply to peak at —35°C, and then decreased again. In both apical
flow er buds and lateral flower buds, SOD activity displayed fast increasing trend when temperature went down from
—10Cto —25C and then SOD activity in apical flower buds decreased sharply and kept at a relatively low level
while SOD activity in lateral flower buds only decreased slightly and kept at a relatively high level. POD activity in
apical flow er buds changed in zigzag mode, appeared peaks at —25 C and — 35 G however, POD activity in lateral
flow er buds decreased firstly and increasing subsequently to the peak at —35 ‘C which was higher than that of apical
flow er buds, and then decreased again. CAT activity in apical flower buds increased firstly to the peak at — 25 C and
decreased subsequently, in contrast, CAT activity in lateral flower buds was changing zigzag with peaks at —25 C and
—35 C. The increasing ranges of POD and CAT activity in lateral flow er buds w ere obvious higher than that of apical
flow er buds additionally. It was hypothesized that higher respiratory rate and ability of eliminating ROS in lateral
flow er buds were contributed to alleviating oxidative stress induced by cold temperature.
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Table 1 Chemical properties of experimental soil o/ ke
pH
Total N Total P Total K Alkalhy dro lysable N Avalable P Available K Organic matter
2.27 1.76 39.84 61. 69 93. 39 291.71 18.5 6.45
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Table 2 Comparison of different soil water on fruit quality of raspberry
SO U “ g ! C
Treatm ent Soluble sugar % Soluble pretein/ mg °g—1 Organic add/ % (FW) “ h—1 Vitamin ¢/ mg ° g1 Soluble solid/ % Sugar-add rate
CK 5.50aA 0.480aA 0.704aA 13.073aA 66. 12aA 5.40bBC 6.70
1 7.412A 0.445aA 0.670aA 13.036aA 31.38bB 6. 25abA 11.76
2 6.95aA 0.47laA 0.628A 12. 942AB 33.53bB 6.90aA 8.01
3 5.80aA 0.420aA 0.662aA 12.726hB 47.00bB 5.25bC 8.50
Duncan PN 1% 5%
Note: After Duncan test, the capital and small letters indicate significantly different of 1% and 5% levels. respectively.
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Table 3 Excellent volume of the raspberry’ s fuit evaluation
C
Treatment Souble sugar X1~ Soluble proten X2 Organic add X3 SOD x4 Vitamin C X5 Soluble solid X6 Sugar-acid rate X7
CK 5.50 0.480 0.704 13.073 66.12 5.40 6.7
T1 7.41 0.445 0.670 13.036 31.38 6.25 11.76
T2 6.95 0.471 0.628 12.964 33.53 6.90 8.01
T3 5.80 0.420 0.662 12.726 47.00 5.25 8.5
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Table 4 Standard matrix
g C
Treatment  Soubk sugar X1 Sokblk proten X2 Organic add X3 S0D X4 VitaminC X5 Solubk solid X6 Sugaracid rate X7
CK —1.004 0. 960 1.218 0. 791 1.352 —0.713 —0.950
T1 1.092 —0.332 0.128 0. 553 —0.821 0. 389 1.403
T2 0.587 0.627 —L218 0. 091 —0.687 1. 232 —0.341
T3 —0.675 —1.255 —0.128 —1.435 0.156 —0. 907 —0.113
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Table 5 Correlation matrix
C
Treatment Souble sugar Soluble proten Organic acid Vitamin C Soluble solid Sugar—acid rate
Souble sugar 1. 000 —0.037 —0.570 0.278 —0. 921 0.825 0.787
Soluble protein —0. 037 1.000 0. 174 0.811 0. 315 0.366 —0.483
Organic acid —0. 570 0.174 1. 000 0.369 0. 786 —0.734 —0.183
SOD 0. 278 0.811 0. 369 1.000 0. 109 0.356 0.052
C Vitamin C —0. 921 0.315 0. 786 0.109 1. 000 —0.757 —0.740
Soluble solid 0. 825 0.366 —0.734 0.356 —0. 757 1.000 0.302
Sugar-add rate 0. 787 —0.483 —0. 183 0.052 —0. 740 0.302 1.000
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Table 6 Total vanance explained 3
’
Principal component  Figen vale  Contribution rate/ % Add up contribution rate/ %
1 3.728 53.261 53. 261
2 2. 148 30.682 83. 943 N C. -S0D.
3 1. 124 16.057 100. 000 , 50% ~ 60%
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Table 7 The result of comprehensive evaluation
Y1 Y2 Y3 Y
Treatm ent
CK —2.421 1.172 0.208 —0. 897 3
T1 1.642 0.136 1.306 1. 127 1
T2 1.468 0.79%4 —1.245 0. 826 2
T3 —0.68 —2.102 —0.269 — 1. 056 4
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Effect of Soil Water on Raspberry Fruit Quality
Under Irrigation Method with Small Tube

LI Bo, ZHAO Ying WANG Tieliang M A Shi-lin, SUN Jian SHEN Ya-xi, ZHOU Hamrlin WANG Bin
(College of Water Resource Conservancy, Shenyang Agricultural University, Shenyang liaoning 110866)

Abstract: Experiment of effect of soil water on raspberry was conducted in the measuring pits under the proof-rain

cover. Irrigation method with small tube of 4 mm diameter was used in the test. This paper comparatively analyzed the

raspberry fruit quality of soluble solids, soluble protein, organic acid, vitamin C, soluble sugar, superoxide dismutase

(SOD), sugar-acid proportions. Meanwhile, principal component analysis was applicated to comprehensively analyze

and evaluate these quality indicators. The results showed that, raspberry fruit quality was the best if soil water was
kept between 50% ~60% of field capadty during the whole growth period.
Key words: irrigation with small tube; raspberry; fruit quality; principal component analy sis
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