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Effects of Different Tillage Practices on Soil Available Nutrient and
Carbon and Nitrogen Metabolism of Flue-~Cured Tobacco

ZHANG Lumin"?,SONG Wenfeng',ZHOU Lei',LU Yamei',
LI Yan',LU Kai’, OUYANG Chengren’
(1.Honghe Branch Company Technology Centre, Yunnan Tobacco Company, Honghe 652300, China;
2.College of Tobacco Science, Yunnan Agricultural University , Kunming 650201, China)

Abstract: Tillage practices can significantly alter the microenvironment of tobacco plants, thereby influence their growth.
To explore the effects of different tillage practices on tobacco plant growth and leaf yield in mountainous tobacco cultivation
areas, in this study, using flue—cured tobacco K326 as the material, variation characteristics of agronomic traits, carbon and
nitrogen metabolic enzyme activity in tabacco leaves, tobacco yield, and soil nutrient under three tillage practices of
conventional tillage(CK), wide ridge(WR), and wide—narrow ridge(WNR) were analyzed. The results showed that compared
with CK treatments, the nitrate nitrogen content in the WR and WNR treatments increased by 21.98% and 58.72% , the
ammonium nitrogen content increased by 5.79% and 40.54% , and the available phosphorus content increased by 24.95% and
16.47% , but the available potassium content decreased by 29.29% and 20.54%. Compared to WR treatment, the nitrate
nitrogen and ammonium nitrogen content in the WNR treatment increased by 30.12% and 32.84%, but there was no significant
difference in the content of available potassium and available phosphorus between the two treatments. Both WR and WNR
treatments significantly enhanced nitrate reductase(NR) and sucrose synthase(SS) activity compared to CK treatment. The
glutamine synthetase(GS) and a—amylase(a—AL) activity in the WR treatment was significantly higher than that in the WNR and
CK treatments. Compared to CK treatment, yield in the WR and WNR treatments increased by 5.65% and 4.23% and
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economic benefits increased by 10.26% and 6.89% respectively, indicating that the WR and WNR treatments could improve

agronomic traits of tobacco plants. In conclusion, wide ridge planting methods not only increased the availability of soil nutrients

to promote tobacco plant growth but also increased the activity of carbon and nitrogen metabolic enzymes in tobacco leaves,

thereby promote improvement of tobacco leaf yield and economic benefits.

Keywords: flue-cured tobacco; wide ridge; soil available nutrients; carbon and nitrogen metabolism; agronomic traits; yield
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Tab.1 The basally physical and chemical properties of soil tested

AOLRE RASE/ AT R/ SUEE/ AR/ SN SR/ s

HERS  HEAY

ek /(g/kg) (g/kg) (mg/kg) (g/kg) (mg/kg) (g/kg) /(mg/kg) #/(mg/kg) #/(mg/kg)
qA q ?i pH  Organic  Total ni- Alkali hydro- Total phos- Available  Total po-  Available  Nitrate ni-  Ammonium
Soil type . . . .
I matter trogen lyzed nitro- phorus con- phosphorus  tassium  potassium  trogen con- nitrogen con-
content content  gen content content content content tent tent
ki€ Brown soil 6.10 12.70 1.75 202.00 37.30 3.60 220.00 9.73 4.32
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Different lowercase letters indicated significant differences among the treatments(P<Z0.05). The same as below
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Fig.1 Effects of different tillage practices on soil available nutrients
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Tab.2 Effects of different tillage practices on the agronomic traits at the vigorous growth period of flue—cured tobacco

fib ¥ B /em 25 [/ em FRMAL/em FRM5E/cm AR R SPAD
Treatment Plant height Stem girth Maximum leaf length  Maximum leaf width Number of effective leaves
CK 87.00+4.35a 8.13+0.41a 71.754+3.59ab 32.50+1.63a 18.00£0.90a 47.69+2.38b
WR 90.25+4.51a 8.904+0.45a 77.2543.86a 34.00+=1.70a 16.50£0.83b 51.6942.58a
WNR 83.00£4.15ab 8.30£0.42a 73.75£3.69a 33.25:£1.66a 17.2540.86ab 48.46+2.43b

I - [ B A [R) 7 B 4 7R AS [R) A B I 22 53 (2. 3% (P<<0.05) . M,

Note: Different letters in the same column indicated significant differences among dfferent treatments(P<C0.05). The same as below.
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Fig.2 Effects of different tillage practices on key enzyme activities in carbon and nitrogen metabolism of tobacco plants
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Tab.3 Effects of different tillage practices on yield and economic benefits of tobacco

yis: | Fedt/ (kg/hm?) P/ (J7 J6/hm?) ¥/ (5t /kg) o LA L %
Treatment Yield Output value Average price Proportion of middle—upper tobacco
CK 2004.754100.20b 5.51+0.12b 27.52+1.38a 81.79+4.09a
WR 2118.004105.90a 6.06+0.15a 28.78+1.44a 84.31+£4.22a
WNR 2 089.654104.55ab 5.89+0.14a 28.20+1.41a 82.38+t4.12a
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