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Tab. 1 Effect of continuous cropping years on flue-cured tobacco
during growth period

bR TR I HEK I
Treatment Rosette stage  Uniformity Vigorous
Skt 6 H07H 85% 6 H22H
AR 2 4 6 H11H 80% 67240
HAE S A 6 H20H 70% 7H01H
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Tab.2 Analysis of flue-cured tobacco main agronomic characters in different continuous cropping years

b e /em 2 /em g fem HROT B AR fom’
Treatment Plant height Stem thick Internodal length Productive leaves Leave area

Sk 106.63aA 8.62aA 5.52aA 17.86aA 932.24aA
AR 2 4F 95.77¢B 7.770B 4.12bB 16.87bB 831.43bB
BEAE S 4E 85.33¢C 7.72bB 3.31cC 15.78cC 782.88bB
e RPUAREA MR RN A R R Gt 2 L NEFRE p<0.05, KRG FRAUE p<0.01, TR
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Tab. 3 Effect of different continuous cropping years on conventional chemical composition of flue-cured tobacco

AOFR OB /% EJEBE /% MBE% W% W%
Treatment Nicotine Reducing sugar Sugar Chloride Potassium Sugar-nicotine ratio Potassium-chloride ratio Difference of two sugar

SLAE 2.65bB 25.47aA  34.05aA 0.52bB  3.47aA
HEE 24 337aA 2491bAB  33.37aA 0.62aA  2.68bB
EVESAE 3.12aA 19.62cC 24.38bB 0.53bB  1.73¢C

B Ll At P 22
9.60 6.67 8.58
7.40 4.32 8.46
6.29 3.26 4.76
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Tab. 4 Comparison of economic traits in different continuous cropping years

b3 7 & /(kg-hm?) PEAE /(76 -hm?) Sl bS] /%
Treatment Yield Output value Average price Mid-high grade leaves

SkAE 2489.08aA 72581.57aA 29.16aA 91.32aA
A2 2095.20bB 57722.76bB 27.55bB 85.46bB
RS & 1843.68¢C 49170.95¢C 26.67bB 80.63¢cC
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Tab. 5 Changes of rhizosphere cultivable

microbes in different continuous cropping years

b F YA (X 107cells g soil) FH (X 10° cells g™ soil) TRERTE (X107 cells g soil)
Treatment Bacteria Fungi Actinomycetes

Sk 7.16 bB 1.23bB 0.46bB

AR 2 4 13.37aA 2.11aA 1.69aA

AR 54 4.81cC 0.38cC 0.39¢C
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Fig. 2 Changes in averages of well color development (AWCD) for utilizing carbon sources in rhizosphere soils in different continuous
cropping years
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Tab. 6 Rhizospheric soils of enzyme activity in different continuous cropping years

AL Treatment £ P4 LA PPO/(mg-g'-2h") 4L E MG CAT/(ml-g'-(1/3h)") iF4 4L POD/(g-g'2h™") i & TF/ (mg-g'-24h™)

Sk 0.1010¢ 0.3100b 0.9763b 0.0820b
AR 2 0.5623a 0.3800a 1.2310a 0.1267a
AR5 4 0.1870b 0.3133b 1.0693ab 0.1020ab
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Effect of continuous cropping on rhizosphere micro-ecology as well as on yield and quality of
flue-cured tobacco in Yunnan

YOU Chuihuai', GAO Feng" WANG Fengji', TANG Shukai’, GU Li', ZHANG Tao’, XU Zhibing', ZHANG Zhongyi'
1 Institute of Tobacco Science and Technology, Fujian Agriculture and Forestry University, Fuzhou 350002, China;
2 Henan Agricultural University, Zhengzhou 450002, China;

3 China Tobacco Chuanyu Industrial Corporation, ChengDu 610031, China

Abstract: Location test was conducted to study effects of continuous cropping soil on growth of tobacco and rhizosphere micro-ecology.
Results showed that growth of flue-cured tobacco was significantly inhibited, and leaf of nicotine and chlorine content increased while total
sugar, reducing sugar and potassium content decreased, which led to incoordination of internal chemical components as the continuous
cropping years increased. Compared with the CK, yield and output value of replanted flue-cured tobacco after 5-year continuous cropping
decreased by 35.0% and 47.6%, respectively. Research of rhizosphere micro-ecology showed that resistance-related enzymes activity in
rhizosphere soil, including soil polyphenol oxidase, catalase, peroxidase, dehydrogenase, followed the order: 2 years continuous cropping
> 5 years continuous cropping™> CK. To some extent, this indicated that phenols, peroxides, and other harmful substances were enrichment
in continuous cropping soil, which stimulated the activity of such enzymes. BIOLOG analysis showed that 2 years continuous cropping and
5 years continuous cropping treatment were beneficial for growth of the microflora feeding on phenolic acids as carbon source, which also
indicated that soil phenolic substances enriched and pathogenic microorganisms increased under continuous cropping soil. In summary,
as the continuous cropping years increased, toxic substances were enriched, pathogenic microorganisms were increased, thereby causing
continuous monoculture problems, reduction of tobacco yields and quality deterioration.

Keywords: flue-cured tobacco; continuous monoculture problems; rhizospheric microbe; soil enzyme; BIOLOG
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