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Table 1 Chemical properties of the tested soil relative to different fertilization treatment

b3 FH LK Organic C T A Alkaline N HRWE Available P HZH! Available K
Treatment ot / (gkg™) / (mg-kg™") / (mg-kg™") / (mg-kg™)
NF 7.63 +0.03ab 26.42 +0.79% 110.74 +2.97a 17.13 +0.84b 342.83 £2.28b
CF 7.53£0.15b 26.68 +0.01a 111.19 £ 1.27a 15.86 + 0.72b 330.40 = 1.45¢
BF 7.75+0.02a 27.58 +0.37a 116.08 + 1.45a 20.65 + 0.48a 351.39 +3.55a

e FPIARRNG FREFR R AL PR 24 5% B3 ( P<0.05) , T Note: Different lowercase letters in the same column mean

significant difference between treatments at 0.05 level. The same below
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> AL o A HE T Ak B - S 20 T AR O R L AE Ab

FRAY1.564%, ANEIALBEZ (8] 22 5 3% . sk SR Ak
T - 8 il 24 TR B o RN L TR B 3 i) Ry R Ak B
ML.S7AERIL.454%, 253, FiREdERV,
Jiti FH ¢ B 0 25 B £ EAN B . R . B
Bk

®x2 TREERLETHRBEDHE

Table 2 Microbe populations in the soil relative to different fertilization treatment

b B il e 8]
Treatment Bacteria/ ( x 10°cfu-g™") Actinomycetes/ ( x 10" cfu-g™") Fungi/ ( x 10* cfu-g™)
NF 87.67+3.51¢ 4.67 +1.53b 5.33+1.53b
CF 99.33 £4.62b 7.00 +2.00b 6.67 +1.53b
BF 154.67 +6.51a 11.00 +2.00a 9.67+1.16a
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Fig. 1 Activities of soil urease and catalase in the soil relative to different fertilization treatment
3 TEEELETERFESRERE
Table 3 Nutrient accumulation of the flue-cured tobacco relative to different fertilization treatment
Qb P F# 4y FUR B Nutrient accumulation / ( g-plant™ )
Treatment N P K
NF 2.95+0.51b 0.29 +£0.09b 2.91+0.38b
CF 4.70 £ 0.64a 0.43 +0.05ab 5.20 = 1.04a
BF 5.22£0.36a 0.56+0.0la 5.87+0.38a

1.6% o &FERCALFREE AR F= (B F R, BN A A BN
AL A 0 = 59.5F15.3% , Ab B [A] 2% Rk
0.05 F 7K. 55 MNBABIAR G, 2 R0 A B AE A}

=4

e M AR . R ILERER AR R e, A
Vi DI S U Ve L RS =4 (N b e
X MR A3 7 SRR A A R TR T UL

T EMERLETEE~E, ~EMEMREFRE

Table 4 Yield,output value of the flue-cured tobacco and the fertilizer agronomic efficiencies relative to different

fertilization treatment

~ Pl R 2 R IR
Kb 3 FE . . . B
Output value/ Fertilizer agronomic efficiency / (kg-kg™ )
Treatment Yield/ (kg-hm™) s
(yuan-hm™) N P K
NF 1568.78 £ 60.81b 26420.02 + 725.88¢ / / /
CF 2108.52 +37.08a 40030.49 + 445.32b 6.20 £ 0.30 14.99 +0.73 3.79+£0.18
BF 2141.52 +68.01a 42134.37 £1046.01a 6.58 £ 0.84 15.91+£2.03 4.02+0.51
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Fig. 2 Plastid pigment contents in the tobacco leaves relative to fertilization treatment
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Table 5 Contents of volatile aroma components in the flue-cured tobacco leaves relative to different fertilization treatments / (ng-g™")

) JA - e VA S B
Contents of volatile aroma components in flue-cured

tobacco leaves

NF CF BF

W2 2% W A )
Chlorophyll degradation products content

KL N REEAR )

Carotenoid degradation products content
ST N W AR )
Maillard reaction degradation products content
AR 05
Phenylalanine degradation products content
VGRS Bk e ™ 0y 5 i
Cembranoids degradation products content
A WIS I BT
Alkaloids aroma components content
HAy 2 A W B i
Other types aroma components content
RN B

Total content of volatile aroma components

1487.38 £ 23.66b

761.79 +25.01b

782.85 +57.70b

2031.74 £ 62.16a

756.39 +6.59a

3754.50 = 158.65¢

1520.49 £ 167.67a

11095.12 £ 73.61b

1853.71 £ 121.24a 2103.33 +101.83a

912.77 +17.35a 916.94 +33.03a
806.40 + 16.26ab 941.90 + 44.42a
1875.80 £ 67.95a 2011.75 £ 72.00a
680.85 + 3.72ab 613.08 +67.25b
6871.79 = 158.52a 6298.68 £ 22.27b
1369.49 + 168.90a 1660.91 + 88.80a

14370.81 + 553.94a 14546.60 +296.22a

e AT ARG F 8 e m Ab B R 2% 5 W 2 ( P<0.05) Note: Different lowercase letters in the same line mean significant

difference between treatments at 0.05 level

FoE LA SR e R S b

B 38 T B R0 15 g kg™ ~ 40 gkg'
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Table 6 Chemical components of the flue-cured tobacco leaves relative to different fertilization treatment

SR pZynyii SR JHB p £
sy At 7 N 4 . o BB LL
Total sugar Reducing sugar Total N Nicotine K Cl o
Grade Treatment . . . . . . Sugar/nicotine
I(g'kg™) /(g'kg™) N(g'kg™)  Ngkg™) /Neke) /(g'kg™)
C3F NF 339.80 288.60 12.10 18.97 13.28 0.66 15.21
CF 334.76 277.42 14.20 22.48 13.32 0.80 12.34
BF 315.07 253.84 16.70 26.34 13.82 0.93 9.64
B2F NF 231.83 214.46 19.80 31.08 12.43 3.32 6.90
CF 235.25 219.08 20.80 32.20 10.43 2.71 6.80
BF 238.80 215.30 21.30 34.20 11.00 2.70 6.30
3 i © WERIN AT . T N B R . T
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Effect of Biochar-Based Fertilizer on Properties of Tobacco-planting Yellow Soil,
and Nutrient Accumulation, Yield and Quality of Flue-Cured Tobacco

CHEN Yi' LIN Yingchao' HUANG Huagang” LIN Yechun' GAO Weichang' PAN Wenjie''
(1 Guizhou Academy of Tobacco Science, Guiyang 550081, China)

(2 Bijie Tobacco Company of Guizhou Province, Bijie, Guizhou 551700, China)

Abstract In order to solve the problems with tobacco-planting yellow soil (acidification, loss of
water and nutrient, low productivity) and flue-cured tobacco ( low nutrient uptake and yield) in Guizhou, a
field fertilization experiment on flue-cured tobacco, Yun 87 in variety was conducted in 2016 in a tract of
tobacco-planting yellow soil typical of Guizhou, to explore effect of different fertilization on chemical and
biological properties of the soil, and nutrient accumulation, yield, volatile aroma components and chemical
components of the flue-cured tobacco. The experiment was designed to have three fertilization treatments,
(1) NF, (no fertilization) as CK, (2) CF (conventional fertilization, band placement of organic manure
of vinasse + base fertilizer specialized for flue-cured tobacco + pit placement of side-dressing specialized
for flue-cured tobacco), and (3) BF (band placement of biochar-based organic manure of vinasse + biochar-
based compound fertilizer + pit placement of side-dressing specialized for flue-cured tobacco). Compared
to CF, BF significantly increased soil pH, the contents of soil available phosphorus and available potassium,
the amounts of soil bacteria, actinomyces and fungi, and also the activities of soil urease and catalase (CAT),
among of which, CAT activity was increased significantly by 10.6%. In addition, BF improved the fertilizer
agronomic efficiencies , the yield and the accumulation of nitrogen, phosphorus and potassium of the flue-
cured tobacco, and the total contents of volatile aroma components and carotenoid in the flue-cured tobacco
leaves. All the findings demonstrate that the application of biochar-based fertilizer can help build up quality
of the tobacco-planting yellow soil, promote nutrient accumulation of the flue-cured tobacco, regulate
aroma components in the flue-cured tobacco. Therefore, the biochar—based fertilizer can be extrapolated in
similar flue-cured tobacco planting areas in Guizhou and Southwest China.

Key words Flue-cured tobacco; Biochar-based fertilizer; Yellow soil; Nutrient accumulation; Yield;

Quality
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