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Soil physico-chemical properties and tobacco economic benefit affected by
fertilization measures

LUO Yuan, ZHANG Huan-huan, XIONG De-zhong
(College of Resource and Environment, Fujian Agricultural and Forestry University, Fuzhou 350000, China)

Abstract: To improve the soil fertility of Changting county in Fujian province and raise tobacco quality, the effect of
different fertilization measures on tobacco-planted soil fertility properties and flue-cued tobacco economic traits were studied
under the condition of the same application rates of nitrogen, phosphorus and potassium. The application of quicklime
showed the best effect on increasing soil pH, but the worst effect on improving soil fertility, while the application of nitrifi-
cation inhibitors and straw returning to the field turned out to be the best measures to improve the soil fertility. Nitrification
inhibitors played a significant role in increasing soil available nitrogen content, urease activities and flue-cured tobacco out-
put, production value, average price and the first-class tobacco proportion, which were 17%, 17%, 17%, 25%, 7%,
14% higher than those of the control ( conventional fertilization ), respectively. Straw returning to the filed (3 000.0
kg/hm*) was the most favorable treatment for enhancing the contents of soil organic matter, available phosphorus and rap-

idly available potassium, the activities of soil catalase,

U35 H #7.2015-10-20 phosphatase and sucrase, and the quantities of soil
HESTE 84 A 7R B H (2013.65) microorganism, which were much higher than those in con-
TEEBRA % [(1991-) 4, WHLEA A B-Esc A BF5er trol. The effect on improving soil fertility of biochar ( car-
TN S B, (Tel) 15280012992 ; ( E-mail ) luoyuan91 @ bonized chaff 6 000.0 kg/hm*) ranked the second to nitri-
163.com, fication inhibitors and straw returning to the filed, however

BIRAEE  RETET, (Tel) 13600815336 it contributed to achieving higher flue-cured tobacco output
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and production value. Calcium superphosphate and calcium-magnesia phosphate fertilization helped to increase soil ex-

changeable calcium and exchangeable magnesium.
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Table 1 Soil physico-chemical properties affected by fertilization measures

b ol AHHLB A A B A AR
(g/'kg) ( mg/kg) ( mg/kg) (mg/kg) (mg/kg) (mg/kg)
CK 4.56=0.01cd 29.49£0.20¢ 111.07+0.95¢ 38.45+1.13¢ 78.87+1.10¢ 293.06+9.79¢ 57.83+2.28¢
T1 4.47£0.02d 31.55+0.03a 130.24+1.73a 45.06+1.02a 91.95+0.24a 310.50£12.94bc  61.29+1.25hc
T2 4.89+0.02a 28.39+0.05d 116.21+1.22d 42.31+0.21b 84.37+0.50b 305.80+15.00bc 60.35+0.85hc
T3 4.63+0.02¢ 30.2+0.50bc 116.85+1.23d 45.05+1.02a 84.93+0.26hb 412.91+8.89%a 81.48+1.13a
T4 4.56+0.03cd 31.2+0.55ab 120.8+3.03cd 46.03+0.98a 90.07+0.75a 323.92+11.06b 63.92+0.97h
TS 4.75+0.02b 31.65+0.11a 128.54+0.89a 46.14+1.05a 91.58+0.82a 311.00+8.84bc 61.37+1.39bc
T6 4.60+0.02¢ 32.01+£0.36a 129.26+1.10a 47.32+0.47a 92.16+0.37a 315.41+6.07bc 62.24+1.89bc
T7 4.88+0.02a 31.60+0.12a 123.6+2.12bc 47.32+1.51a 91.23+0.66a 317.60+10.99bc 62.68+2.47hc

CK 3 UG AL s T« B AE + 68544 300 780 UL T ot o MR 1Y) 7% ) 5 T2 3 IURGAE + £ 47 7K (450. 0 kg/hm? ) 5 T3 30 RLEAE ( 1Pk A it P
Sy BERR ANG BE RN AS 1 509 ) T4« HURGAE+ £ 0I5 (5648526 000.0 keg/hm?) 5 TS+ %5 BUMEAE +8 B34 H (6 000.0 kg/hm?) 5 T6 ;5 Mt
JE+AE LR H (3 000.0 kg/hm? ) 5 T7 - 8 Bt AL + 45 47 K (450. 0 kg/hm? ) +FF R H (3 000.0 kg/hm?) o [RIFIAR /NG FREF R 2% 5 8% (P<
0.05),
2.2 AEIEEIEHEMEXT L I EE 4 A R0
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Table 2 Soil enzymes activities affected by fertilization measures

TIHEAPLTA S, LIRS S A YL W A
TEARSGHET T4 g 1 L3 4 5 (2) R IR
InekE T A PR B, Blag T R SEARA BN T
IR IE K, D SRR RS SR T R
TP BOERIE DT LSRRI PEAS B 5 55

e R P i b S 1 AR TREBH RGN 1k
[(mg/(g-d)] [mg/(g-h)] [mg/(g-d)] [mg/(g-d)]
CK 0.290:0.011¢ 0.400=0.010b 1.9700.020d 0.480+0.006d
Tl 0.340:0.014a 0.5100.050ah 2.4100.050ah 0.525+0.008ahc
T2 0.3020.007be 0.450+0.080ab 2.130+0.100cd 0.5060.003¢
T3 0.3050.005hc 0.4600.080ab 2.19020.030c 0.508+0.004¢
T4 0.3140.007b 0.490+0.040ah 2.26020.100hc 0.515+0.010bc
T5 0.320+0.002ab 0.5600.060a 2.490+0.070a 0.531£0.007ab
T6 0.322+0.010ab 0.5700.400a 2.5200.080a 0.536+0.007a
7 0.318+0.003ab 0.5400.060ab 2.480+0.080a 0.528+0.010ab

CK J T1~T7 B 1 3, FSIAR/NG FREFR RS B# (P<0.05),
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Table 3  Soil microorganism counting affected by fertilization meas-

ures

K
IR L e A
(x10° CFU/ml)  (x10° CFU/ml) (x10° CFU/ml)

CK 2.830.11c¢ 3.7420.14b 1.54+0.02b
Tl 3.46+0.13a 4.21+0.08a 1.74+0.03a
T2 3.0220.08bc 3.99+0.21ab 1.57+0.01b
T3 3.2820.15ab 4.03+0.15ab 1.65+0.06ab
T4 3.4120.04a 4.17+0.23ab 1.71£0.06ab
T5 3.5520.11a 4.36+0.13a 1.82+0.09a
T6 3.5720.15a 4.38+0.14a 1.83+0.12a
17 3.50+0.09a 4.29+0.06a 1.76+0.03a

CK & T1~T7 bBWLE 1 7, FSIAR/NG TR R R EF B # (P<
0.05) .
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Table 4 Economic traits of flue-cured tobacco affected by fertilization measures

i 7o (kg/hm?) FEE (UG, 1 hm?) ¥ (5E, 1 kg) AR (%) oh AR L] (%)
CK 2 303.40c 40 056.15¢ 17.39h 30.05 77.68

T1 2 702.40a 50 345.10a 18.63a 34.34 82.19

T2 2 325.75¢ 42 142.35de 18.12ab 32.43 78.44

T3 2 440.50b 44 952.9¢d 18.42a 32.48 80.94

T4 2 530.50b 48 534.75ah 18.18ab 32.76 87.42

T5 2 497.65h 46 305.75hc 18.54a 32.82 82.26

T6 2 497.65b 46 405.65hc 18.58a 34.00 85.71

T7 2 481.31h 43 845.60cd 17.67ab 33.51 80.62

CK K T1~T7 23R 1 3, FFIAR/NE R RR 2R BE (P<0.05)
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