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Table 1 Effects of concentrations of magnetic tracer treatments on the related physical and chemical properties of soil

- Faxi wE FLER gl LR

Bulk density Particle density Porosity Magnetic susceptibility Electric conductivity pH
Treatments
(gem™) (gem™) (%) (107°8T) (uSem™")

CK 1.26 2.52 50 35 112. 4 7.26
Tl 1.26 2.68 53 54 118.5 7.32
T2 1.25 2.72 54 64 139.5 7.43
T3 1.20 2.73 56 75 183.2 7.65
T4 1.10 2.82 61 128 330.8 8.52
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Table 2 Effect of concentration of magnetic tracer on chlorophyll content in leaves and root activity of Chinese cabbage
" AR WA
Leaf chlorophyll content Root activity (pg g Thl FW)
Ak 7
Troamens i 3 SR Hege i s 1 SR wege
Seeding Rosette Heading Harvest Seeding Rosette Heading Harvest
stage stage stage stage stage stage stage stage
CK 38.2+£2.9b 44.9x3.4a 47.7+3.2a 36.2x2.5d 157.4 £8. 4¢ 178.9 £16.2b 123.6 £19.4¢  105.1 +13.9b
T1 43.8+2.4a 49.3+2.6a 51.5+1.6a 52.7+2.0a 183.5 +25.7bc 201.6 +19.7b 170.7 +18.2b  118.3 +6. 6ab
T2 42.1£2.2ab 44.5+2.1a 52.2x2.1a 47.2+0.4b 206. 1 +24.2b  218.9 £20.8b 188.8 +£13.3ab 123.5 +11.8ab
T3 40.4 £3.3ab 45.3+2.2a 49.1+3.6a 43.5+3.3bc 287.8+12.8a 300.5+26.5a 205.0+9.3a 126.0 £6.0a
T4 41.0+0.6ab 43.4+1.6a 45.3x2.5a 40.8+1.4c¢ 269.8 £4.7a 279.5 £21.1a 209.5+17.7a 127.9 +14. 8ab

HEANFFRER R 22 53K 5% W E/KF, FIA]  Note: Different letters mean significant difference at 0. 05 level and the same below
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Table 3  Effect of concentration of magnetic tracer on photosynthetic rate and transpiration rate in leaves of Chinese cabbage

14 13 % Net photosynthetic rate (umol m 2571

ZE 5 % Transpiration rate ( mmol m "2t )

4b B i 42 3 S5 R e 4K 39 Hi A2 30 g5 ERk 1 e k39
Treatments Seeding Rosette Heading Harvest Seeding Rosette Heading Harvest
stage stage stage stage stage stage stage stage
CK 20.84 +2.44b 23.60 +1.32b 24.23 +2.08b 17.01 £1.05b 5.56 £0.34c¢  5.82+0.21c  5.37 +£0.19¢ 4.45 +0.34d
T1 24.55 +1.41a 26.81 +1.62a 26.73 £0.97a 20.50 £0.8%a 6.67 +0.23b  6.97 +0.14b  6.26 £0.33b  5.91 +0.48b
T2 24.96 +1.45a 27.43 +1.98a 26.83 +1.62a 21.45 +0.86a 7.82+0.34a 9.01 £0.20a 8.37 £0.59a 7.58 £0.19a
T3 18.37 £1.78b 20.68 +£1.35¢ 21.67 £0.85¢ 16.43 +1.19b 6.22+0.12b  6.65 +0.23b  6.19 £0.21b  5.55 +0.39¢
T4 14.56 +1.25¢ 16.07 £1.44d 15.30 £2.12d 11.68 £1.52¢ 5.54+0.19¢  5.63 +0.17¢  5.22 +0.14c  4.39 +0.42d
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HHR R F 3 B0 2% B R I R U AR /N, B CKORE R
0.3%~3.3% o M7RERFHEE N 5% B, B 39551
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VO S 35 A AR o T ARG R RE TR R P SR i e R AT I
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Fig. 1  Effect of concentration of magnetic tracer on SOD activity in leaves and roots of Chinese cabbage
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Fig. 2 Effect of concentration of magnetic tracer on POD activity in leaves and roots of Chinese cabbage
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Fig. 3 Effect of concentration of magnetic tracer on CAT activity in leaves and roots of Chinese cabbage
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Fig. 4 Effect of concentration of magnetic tracer on MDA content in leaves and roots of Chinese cabbage
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Table 4 Effects of concentrations of magnetic tracer treatments on growth target, yield and quality

. i e s Lk it WA WA HEEC
Leaf length Leaf width Plant height Root length Yield Nitrate Soluble sugar Vitamin C
Treatments
(em) (em) (em) (em) (kg plant™') (mgkg ' ,FW) (mgg ', FW) (mgg ' ,FW)
CK 25.33 £2.08bc 20.05 +2.65ab 24.00 £1.70bc 11.67 £0.56d 2.24 +£0.19b 534.8 +16.6a 45.64 £2.15a 51.13 =4.21a
T1 29.00 £2.65b 22.67 +£3.51ab 28.35 +3. 15ab 13.44 £0.47c¢ 2.57 +0.17ab 532.5+6.8a 42.14 +4.12a 51.26 £1.99a
T2 37.02 +3.61la 24.57 £3.79a 30.33 +2.08a 14.48 £0.72bc 2.64 +0.43ab 522.1 +39.4a 44.15 +4.37a 47.50 +3.82a
T3 35.33 £1.53a 25.67 £4.04a 32.67 +1.53a 16.60 +1.11a 2.95+0.36a 518.2+34.6a 41.80 +3.65a 39.43 +4.45b
T4 37.35+2.11a 25.58 £5.03a 30.34 +3.5la 15.28 £0.93ab 2.34 +£0.35b 456.8 £29.7b 40.91 £6.38a 38.10 £3.44b
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EFFECTS OF MAGNETIC TRACER FOR SOIL EROSION ON PHYSIOLOGICAL
CHARACTERISTICS, YIELD AND QUALITY OF CHINESE CABBAGE

Fan Zhenyi Dong Yuanjie” Liu Chunsheng Wang Quanhui Hou Jun Zhang Xiuwei
( College of Resources and Environment ,Shandong Agricultural University , Taian ,Shandong 271018, China)

Abstract In order to determine effects of the magnetic tracer for soil erosion on Chinese cabbage,a field experiment
was carried out, with the cabbage exposed to the tracers different in concentration (1% ,3% ,5% and 10% ). Results show
that in all the four treatments,leaf length,leaf width,root length and yield of the plant were all increased significantly. In
Treatments 3% and 5% , the tracer improved plant height, chlorophyll content (p <0.05), net photosynthetic rate and
transpiration rate as well. The tracer inhibited SOD ( Superoxide dismutase) activity in leaves of the plant,but stimulated
the activity in roots significantly (p <0.05) ,however,its effect on POD ( peroxidase) in the plant was just the opposite
and its effect on CAT (catalase) activity little. In plants exposed to low concentrations of the tracers, POD activity and
CAT activity both remained high in leaves and roots. The tracer also caused increase in MDA ( malondialdehyde) content
significantly (p <0.05) in seedling leaves,but decrease in content of soluble sugar, though not significant. When higher
than 5% , the tracer significantly decreased vitamin C in the plant (p <0.05) ,but when lower than 3% ,it improved quali-
ty of the plant effectively. In a word, the tracer low in concentration promotes growth of Chinese cabbage,but when high in
concentration, it displays an opposite effect on the plant.

Key words Magnetic tracer of soil erosion;Chinese cabbage ; Physiological characteristics; Yield ; Quality



