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Table 1 Nutrient content of different biochar bases

ER7/p eS| R R

C/Y N/J H
Biochar type Raw material /% /%A P
S e =3
FlikeE i e 45.60 0.83 9.05
Pyrolysis biochar(BC) Peanut shell
L y < WAL
*ﬁ%uﬁﬁf)ﬁi%ﬁz FARFEFT 65.13 198 11
Plant-based carbon source biochar(PC) Corn stalk
g g s
SRR AR s 30.08 1.80 9.54

Animal carbon source biochar(AC) Sheep manure
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BETRZERT L d )50 T 1 EER2 MG 5 1R
SRS . AEMHATEE 1.2 m BRI 0.5 m, 056 b O 8] 1%
PRAPAT, HE DR B A e Y b A 7 B AR R 17
1.3 ikt HESHERRE

K5 IRALH 75 d b)) J5 , SR FH T BURR VR i
HBR L IJERE 0 A o R e B AR
Jeil PR ) e A A AR R B TR R A AR B -
BE A E T AL B SR K, BB 5 R vk FL AR 0.85,
0.25#10.15 mm i , T - FAL M BB 10
1.4 TEBUIBREFSUE

- e R AR B S BEOSCHR 17 1 64T, Br A AR
MBI E3IRESE . RABAIE(HKEELL1:2.5)
W72 pH 5 B 280 (AN) 5 38088080 (AK) 43 590 LA B A 4
A 5 KA E TR HEA TN A 5 A 08 (AP ) R B
REENIZ SR T
1.5 KREMRRE E R IR AR E

FE AL AL 60 d (FERI) 5 , 76 B Ab FH 04 65 A v
BEALAH 10 B, B e otk JFZESR 5.10.15 )
4o 0 25 L FS BB 245 ()i, R ECES 10 f2 4
SR AR D R

1.6 MEME R FR 2 NE

A Xt B2 (CKO) Bl i (] 4 Ry o, 1 Ak 2
Bl BIL 355 B 6 A Je HR I 5, 3B B 1 6B 1) A 13
R4 T B 22 B o R R L EG L
TR 5 MBS R F SR A Y BE T I 5 Y B
TR R 7 T 22 5 38 JEOBE 5 R F DNS &2 €275 0
SE 3 KA RN O R FH AU L (0 0 0 5 5 R
FH K B
1.7 MM B R RN E

RIS FE SR K A 45 CHEAE s it
T I W RE SR R FL AR 0.25 mm 9, [ i) 28 1R AR
00 IR AR R ) 5, R GC-MS 1 2 SR 4 5

Pt

1.8 BREFEREE

X 4% /0N DX A R P A 0l ST R W SR AT 5
HEJE S5 T, WG 5 0 42 9 1R K AR HE GB 2635—
199245 M Y Xof JH it 247 43 2, I P LT3 ™ (8
A E AR LA
1.9 HESH

% H Microsoft Excel 2016 X £ & JE 47 4% B, %
FH SPSS 22.0 #1347 8. K 3 J7 22 43 Bt (one-way
ANOVA) , JH RORA) i 5 # #9 “Vegan 17 (Mt
A)HATL

2 FHRS5HMH

2.1 AREAEX R Z KB R 0
TE AR B E Y CHARR B A 60 ), T1 Ak Bk 55 dik
FAR TR HRAL B, oA b PR A TG .35 25 57, 4% Ak R



148

LS N AN S o ¢

o545 3%

MR BITE 9.7~10.6 cm, T2. T3, T4 AbFH (1) i1 £ 43

M CK42 5 3.90% .6.35% .14.91% (£ 2) . JtifHA
[i) 28 704 A= ) Ji b BE A 303 00 AR A 0 5 e AS i L (B

AT R RR AL SR B 5 7 (18 1)« vpreal i i T AR R
TR TT R RS R R P R A — L
XA TR AR A R T

x2 ARETEERZER

Table 2 Agronomic traits of flue-cured tobacco under different treatments

posil B /em 25 /em R /em e AR5 /em IR/ em?
Treatments Plant height Stem girth Maximum leaf length Maximum leaf width Leaf area

CK 117.2+4.21a 9.74+1.20a 72.911.25a 28.0+3.24a 1294.70+147.64a

T1 109.6+4.51b 10.6+0.82a 70.2+3.03a 29.0+2.83a 1293.49+159.79a

T2 112.6+5.41ab 9.940.89a 72.245.26a 29.243.70a 1345.27+257.13a

T3 115.6+5.60ab 10.1+0.89a 72.242.49a 30.0+3.16a 1376.99+177.15a

T4 113.246.02ab 10.6+0.82a 74.0+3.3% 31.6+3.29a 1487.78+201.35a

e ARFVING R RTE 0.05 K PAETE % 22 5%, TR Note: Different lowercase letters indicate significant differences at the 0.05 level,

the same as below.
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Fig. 1 Plant type of tobacco during vigorous growth period under different treatments
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T pH GRS T 7.77% . SXT(CK)H L, RS
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Table 3 Soil main nutrients under different treatments
b3 HHL/ (g/kg) 2%/ (g/kg) 5/ (mg/kg) HRA/ (mg/kg)
Treatments Organic matter Total nitrogen Available phosphorus Available potassium pH
CK 19.90+1.74b 2.07£0.06a 16.75+0.77¢ 83.5243.17b 5.92£0.37a
T1 23.7440.53ab 1.6940.08b 18.8541.40bc 91.6649.73ab 6.38£0.32a
T2 25.0541.69a 1.634-0.20b 21.244-2.57ab 98.424-4.26a 6.37-£0.50a
T3 23.9742.17ab 1.9740.14a 26.36+1.95a 93.27+7.03ab 6.15£0.45a
T4 26.23+3.08a 1.584-0.28¢ 23.70+2.21a 90.44+4-5.83ab 6.35£0.26a
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Table 4 Physical characteristics of middle leaves in flue-cured tobacco under different treatments
b3 & /em 58 /cm i B/ em? i/ g JEEJE /mm ProksRE /N
Treatments Leaf length Leaf width Leaf area Single leaf weight Thickness Tensile strength
CK 63.8242.88a 19.01£0.99b 770.6470.27b 13.14+1.33a 0.120.002a 2.09+0.43a
T1 63.974+1.613a 25.7140.34a 1043.6£33.76a 15.20£2.17a 0.12£0.004a 2.01+0.28a
T2 66.36+1.35a 21.7941.60ab 916.8457.36ab 14.24+2.79a 0.12£0.006a 2.26+0.16a
T3 63.07+1.49a 22.57+3.23ab 903.14-131.42ab 15.14+3.25a 0.12£0.003a 2.19+0.25a
T4 65.8941.36a 24.8642.24a 1040.4£110.26a 15.00£3.39a 0.12£0.007a 2.16+£0.47a
R®5 ARELETEREIIRRE
Table 5 Effects of different treatments on appearance quality of flue cured tobacco
Pugey A ) ST ] iy NS
b Colour Maturity Identity Blade structure Oil fraction Chroma
Treatments Eiiipu (Eix Ejiipu o Ejiipud (i Eiiipud 4 Eji:pus (Eix Efi:pud (Eix
Describe  Score  Describe  Score Describe Score  Describe  Score Describe Score  Describe  Score
— - k R A
CK s 8.3 R 8.1 T 8.3 i 83 . Y i 6.4
Orange Mature Medium-+ Loose Contain oil Intrense
e dde n E‘jl‘ Prs oy AN
T1 it 8.2 R 8.3 LF% 8.4 Bt 8.4 . ﬁ _ 6.3 = 6.4
Orange Mature Medium Loose Contain oil Intrense
it 45 fitis
“T2 e 8.3 R 85 o 85 Bt 8.5 . 7 45 & 6.5
Orange Mature Medium Loose Contain oil Intrense
i ik 25 it
T3 i 8.4 R 8.3 e 8.4 Bt 8.4 . o 6.4 & 6.4
Orange Mature Medium Loose Contain oil Intrense
s s & RN
T4 g, 8.2 i 84 ik s2 " 6.3
Orange Mature Medium Loose Contain oil Intrense

T ep S I SR EE A 0 B R I R A R A%
A 345 S IR €A B A R D, i R S5 A
B T4 o T2 4k B rf w3 43 F0 €0 2 I A 4 o
SR, T2 b B3 J R AL I e 4, f T H A
AbFR
2.5 AEAIEITHEILF 5 B0

P 2% 6 1 UL, Jiti FHAS [R) B 526 90 ¢ i, 45 Ak B
I r R Bt ARG T2 T3, T4 Ak B 3 Ji

Wi BRSO CK R & 7.92%
17.87% .17.05% F13.04%.11.96%.11.83% ., T4 kb
FEIE S i R L B CK AR B 7 48.2 00, 454
PR S e 255 . T4 AbFEI Py f2F 1o
PR S A, BRI LG RS 43 i 13.53 14,81, £5
GoRE it AN R B 5 A W o i, R A 2 180 B
S
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Table 6 Chemical composition of tobacco leaves under different treatments %
. . . WEBL L FRE
s o Kt b e = % AR
. . . . . Sugar-alkaloid ~ Potassium-chlo-
Treatments Nicotine Reducing sugar Total sugar Total nitrogen Potassium Chlorine .

balance ride balance
CK 2.32+0.34a  23.02+2.36¢ 28.7043.13¢ 2.44+0.16a 1.014+0.04c  0.37£0.0la  10.104-0.60c 2.72+0.05¢
T1 2.11£0.42b  23.10+2.43c 28.80+3.26¢ 2.17+0.11c  0.99+0.09c  0.384+0.0la  11.23+2.57bc  2.614+0.32¢c
T2 2.12+0.35b  25.004+2.26b  29.60+ 3.17bc  2.1640.18¢ 1.744+0.14a  0.36+£0.0la  11.92+1.61b 4.84+0.32a
T3 2.12+£0.22b  28.03+2.35a 32.6012.73a 2.25+£0.15b  1.0940.10c  0.36£0.0la  13.344-0.24a 3.00£0.20b
T4 2.10£0.36b  27.75+2.11a 32.554+2.75a  2.2740.12ab  1.654+0.13a  0.3440.0la  13.53+2.06a 4.81+0.27a
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B N RIS R BT T AR AR YR ECER ) R

38.55% F138.54% . T2 bk tafb ) i =) & e AE
AbF PR B B CK BB 23.84% . T1 Ab PR PG Mk
Ry ot AR AL B P B B CK 15 61.40% - 5
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Aok A, T4 ib P v M SO ) T i d e (1 389.75
ng/g), T2 AbPRR Z (1 327.85 pg/g) -
2.6 AEALIE XG5 IE £ 5T MK B 220

it FH A= ) ) 45 b 38 it (E L B0 A A B T

(F8). TAKbH [ 20 LB (55%) e , # CK #2 7t
6%, T2AbFEF= i, 15 2 100 kg/hm”, # CK b H
P2 55 15.53% . T4 4b B 7= {H &% & , ik 62 269.41
JG/hm?, 3 CK ZbHE T} 23.60% -
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Table 8 Economic traits of flue cured tobacco under different treatments

Abpg AR/ % FedE/ (kg/hm?) FE{H/ (yuan/hm?) ¥itfr /(yuan/kg)
Treatments Proportion of superior cigarettes Yield Output value Average price
CK 49 1817.65 52132.94 28.68
T1 51 1879.41 57 552.35 30.62
T2 48 2100.00 62 269.41 29.65
T3 57 1985.29 58 651.76 29.54
T4 55 2091.18 64 434.71 30.81
3 i it J RSG5 R i b B2 B G, LA O I - o3

3.1 TERAARERRE Y& T IE R RA 2 0m
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Response of growth and development of tobacco, and quality of
tobacco leaves in Southern Anhui to different types of biochar

HUANG Zhihong', WANG Xueying”, CHEN Jian’, SHEN Yi*, RAN Fafen’,
CHENG Xuewen’, REN Tianbao', DAI Zhiyuan®, XUE Lin’

1. Henan Province Biochar Research Engineering Technology Center/ Henan Province
Engineering Laboratory of Biochar Technology, Henan Agricultural University,
Zhengzhou 450002, China; 2. Southern Anhui Tobacco Co., Ltd., Xuancheng 242000, China;
3. Shanghai Tobacco Group Co., Ltd,Shanghai 200082, China

Abstract The flue-cured tobacco Yunyan 87 was used to study the physicochemical properties of to-
bacco planting soil and the response of the growth, development of tobacco, and the quality of tobacco
leaves to different types of biochar. The effects of different types of biochar on the growth, development of
tobacco, and the quality of tobacco leaves in Southern Anhui were identified by setting up treatments in-
cluding conventional fertilization (CK) , conventional fertilization + pyrolysis biochar (T1), conventional
fertilization + plant-based biochar (T2) , conventional fertilization + animal-based biochar (T3) , and
conventional fertilization + mixed types of biochar (T4). The results showed that T2 significantly in-
creased the content of available phosphorus and potassium in the soil by 26.80% and 17.84% , respectively.
T3 had the best coordination of chemical composition in tobacco leaves, with sugar-alkaloid balance and po-
tassium-chloride balance of 13.53 and 4.81, respectively. Based on the contribution rate of biochar to the
yield and output value of tobacco, T4 increased the output value per hectare by 23.60%. The results
showed that the application of biochar can promote tobacco plant development, improve soil physical and
chemical properties, and enhance tobacco leaf growth; plant-based biochar has a more significant impact on
physical and chemical properties, while animal-based biochar exhibits the best effect in promoting tobacco
growth and development as well as improving tobacco leaf quality. In production practice, appropriate car-
bon source biochar can be added according to actual needs to improve soil conditions, and further promote
tobacco growth and development and enhance tobacco leaf quality.

Keywords biochar; components of carbon source ; physicochemical properties of soil ; tobacco ; quali-

ty of tobacco leaves
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