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Effects of Different Fertilizer Operation Modes on Growth and
Yield Quality of Flue—Cured Tobacco
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Abstract: To identify the most appropriate fertilizer application mode in the Honghe tobacco—growing area of Yunnan
province, in this the experiment, Honghua Dajinyuan was selected as the research subject and 4 treatments were established,
namely conventional chemical fertilizer fertilization(CK); 30% of reduction in chemical fertilizer(A1); 30% of reduction in
chemical fertilizer + microbial agent(A2); 30% of reduction in chemical fertilizer + microbial agent + biochar-based fertilizer
(A3). The soil physicochemical properties, agronomic traits, disease occurrence, economic traits, appearance quality, and
chemical composition of flue—cured tobacco under different treatments were determined. The results indicated that regarding
agronomic traits, the plant height, maximum leaf length, and effective leaf number of the A3 treatment were higher. CK
exhibited the strongest resistance to climate spot disease, and the A3 treatment could effectively reduce the incidence of tomato
spot wilt virus disease. Concerning soil physicochemical properties, compared with CK, the A3 treatment could significantly
increase the contents of organic matter, alkali-hydrolyzed nitrogen, available phosphorus, and available potassium in the soil by
15.16%, 7.99%, 17.02%, and 10.91%, respectively. The appearance quality and economic traits of flue-cured tobacco leaves
under the A3 treatment were superior to those under other treatments. Compared with CK, the yield, average price, output
value, and proportion of medium-grade tobacco increased by 3.45%, 6.56%, 2.97%, and 1.17% , respectively. In terms of
chemical composition, the overall performance of the A3 treatment was the most coordinated. In conclusion, 30% of reduction in
chemical fertilizer + microbial agent + biochar—based fertilizer had the best effect on promoting the growth of flue-cured tobacco
and improving the coordination of the internal chemical components of tobacco leaves, and was the most appropriate fertilizer
operation mode in flue—cured tobacco planting.
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Tab.1 Analysis of physicochemical properties of flue—cured tobacco soil under different fertilizer operation modes

Ab ¥ HPLF/ (g/kg) i f# 0/ (mg/kg) AW/ (mg/kg) HAET/(mg/kg)
Treatment pH Organic matter Alkali-hydrolyzed nitrogen  Available phosphorus ~ Available potassium
CK 5.51£0.02b 24.08£0.50b 114.3746.48a 22.79£0.39¢ 271.83+£4.80b
Al 5.66+0.39b 23.7240.53bc 102.4043.95b 22.64+1.07¢ 258.53+3.12¢
A2 5.704+0.41b 23.14+0.12¢ 116.18+4.56a 24.87£0.50b 274.67£5.06b
A3 6.04+£0.11a 27.73£0.23a 123.514-6.28a 26.67+£0.74a 301.48£3.92a

T« Al — 48R 5 AN i) /N5 B e s Ak B ) 22 5 1 35 (P<C0.05) o T &l

Note: Different lowercase letters after the same indicator indicated significant difference(P<C0.05). The same as below.
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Fig.1 Analysis of main agronomic traits of flue—cured tobacco under different fertilizer operation modes
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Tab.2 Analysis of disease index of flue—cured tobacco under different fertilizer operation modes

TP R Tomato spot wilt virus disease

SAEPEBE SR Climate spot disease

— SR Vi st B SR Y s A
Incidence rate Disease index Incidence rate Disease index
CK 3.33+0.21a 9.25+0.56a 0.83+0.07¢c 2.50+0.17¢
Al 2.084+0.31c¢ 6.254+0.34c 1.67£0.19b 5.0040.40a
A2 2.924+0.28ab 6.50+0.54c¢ 1.25+0.17be 3.75+0.34b
A3 2.5040.27bc 7.504+0.58b 3.334+0.37a 5.63+0.41a
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Tab.3 Analysis of chemical composition and coordination of flue—cured tobacco leaves
under different fertilizer operation modes
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mE % REOE H/
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Treatment Total sugar Nicotine

sugar gen

Bl L AL Al
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. . . Sugar alkali  Nitrogen al- Potassium—

Chlorine Potassium . o . .
ratio kali ratio  chloride ratio

CK 22.31£1.39b  19.5241.66b 2.92+0.29a
Al 23.98£1.36ab 20.262=1.35b 2.262=0.38b
A2 26.53+1.80a 23.45%1.15a

2.35+£0.19a 0.34+0.04b 2.85£0.15b 6.78+1.24b
1.914+0.17b 0.34£0.04b 2.3040.16c 9.21+1.54a
2.4240.20ab 2.26£0.09a 0.464-0.05a

0.81£0.07a 8.38+1.27a
0.86+0.14a 6.850.30a
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A3 26.05+1.64a 22.3641.77ab 2.6340.23ab 2.5340.13a 0.4540.07a 3.39£0.07a 8.5741.33ab 0.97£0.12a 7.64+1.06a
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Tab.4 Analysis of main appearance quality of flue—cured tobacco under different fertilizer operation modes

Jib 24 AR il @ il I 2 il 553
Treatment Maturity Colour Chroma Oil content Leaf structure Status
CK B (i R A B g
Al B (CE R Gl B T v
A2 B 1 B Ei Gl B hag
A3 A i) R EZ B g
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F 5 FIHN, A3 Ah B MR A L PR R I B AL AR
LA, BRI A1 AR AR R B A3 Kb B I 2
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Tab.5 Analysis of main economic traits of flue—cured tobacco under different fertilizer operation modes

Jib 7 P HE/ (kg/hm?) B/ (58 /kg) Pl /(I8 /hm?) o S/ %
Treatment Yield Average price Output value Proportion of medium—-grade tobacco
CK 2771.831+54.36bc 30.27+£0.60a 83 880.7341446.84b 86.47-1.99ab
Al 2 687.50416.62¢ 28.87+1.40a 77 563.8743 290.37¢ 84.58+1.44b
A2 2 836.45+50.33ab 30.13£1.68a 85416.5043 327.30ab 86.05-£1.08ab
A3 2 867.50459.53a 31.17£0.35a 89 380.7342 675.52a 87.48+1.04a
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