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Abstract: [Objective] The influence of biogas slurry applied on leaves and roots on yield and quality of

Yan’an tobacco was studied to provide basis for applying biogas slurry resources and improving efficiency

of tobacco planting. [Method] Yan’an No. 1,the main flue-cured tobacco variety planted in Yan’an tobac-

co-growing area,was selected for test. The effects of biogas slurry application level (30%,25%.,20%

and

15% of the original concentration) and method (leaf spraying and root hole application) on economic chara-

died. [Result] Biogas slurry application increased the yield and output value of tobacco leaves and inhib

cters,disease occurrence,appearance quality, chemical composition and sensory quality of leaves were stu-

ited

the occurrence of virus disease and weather fleck,while leaf spraying method led to decrease of the propor-

tion of high class leaf and aggravated the incidence of brown spot disease and angular leaf spot of tobacco.
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With the increase of biogas slurry application level, the appearance quality and sensory quality of tobacco

leaves showed a downward trend. Application levels of 15% —20% had no significant effect on appearance

quality and sensory quality. Biogas slurry application had no significant effect on contents of total sugar,re-

ducing sugar,total nitrogen and protein in cured tobacco,but increased contents of total plant alkali and po-

tassium slightly. [Conclusion) In Yan’an tobacco area,on the basis of conventional fertilization,application

of 15 000 kg/hm® of 20% biogas slurry to root hole during tobacco transplanting could improve yield and

output value of tobacco leaves and reduce incidence of virus diseases without affecting appearance and sen-

sory quality of cured tobacco leaves.
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Table 1 Economic characters of cured tobacco leaves with different biogas slurry application treatments
oy SR o =y P/ 54/ RO % F A %
Yes Application Treat - . (kg « hm ?) (JG » hm?) (G + kgD Proportion of Proportion of
car method reatmen Yield Value Average price high class leafl low class leaf
T1 3274.6+£125.2 a 51 456.34+810.2 a 15.724+0.38 b 7.84+0.7d 15.942.9 a
o T2 2 782.54+108.6 b 50 466.44525.0 a 18.16+0.88 a 23.5+3.1¢ 8.0F1.6 ¢
2017 MTHEIBUHE T3 2622.04111.0 b 43 918.542102.2b  16.75+0.56 a  28.5+3.2 b 6.60.6 c
Leaf spraying
T4 2 125.54+130.3 ¢ 37 591.74+1109.7 ¢ 17.71+0.61 a 19.6+1.6 ¢ 9.14+1.2 be
CK 1882.5+187.9 ¢ 34 432.941594.8d 18.36+0.99 a 38.4+2.6a 12.64+3.1 ab
T1 2 464.54128.4 a 49 118.1£1386.2 b 19.95+0.77 ¢ 40.0%+3.2 b 24.0+£2.2 a
L 7 i T2 2479.5+162.4 a 58 939.0+1 359.3 a 23.8241.06 a 48.4+5.8 a 2.14+0.6d
2018 Root hole T3 2 630.5493.1 a 59 077.04+952.2 a 22.48+1.08 ab  47.0*4.1a 5.0+2.9d
application T4 2 416.5%92.5 a 50 451.34+582.9 b 20.9040.77 be 49.0+2.0 a 20.0+2.1b
CK 2092.54+110.6 b 41 783.4+515.8 ¢ 20.0040. 81 ¢ 43.0+1.4 ab 12.04+1.1 ¢
T [ AF O3 ) 90 5500 o b AN [R] /N5 7 B 328 45 A BB 22 5 &l 35 (P<<0. 05) . R Il
Note: Different lowercase letters indicate significant differences among treatments (P<C0. 05). The same below.
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Table 2 Incidence and disease index of tobacco leaves with different biogas slurry application treatments
A T BRI AR i
EOY AHEJTU:' IJ‘ b 7 Brown spot disease Weather fleck Angular leaf spot Virus disease
pplication
Ve CPIUONmen TRmE/ L W RRE/ WWRE RRE/G  RWEE EWE% AR
Incidence Disease index Incidence  Disease index Incidence Disease index Incidence  Disease index
T1 10.0£1.7a 4.6%x1.1a 1.0£0.0 b 0.24+0.0 ¢ 9.0%+1.7a 4,44+0.5 a 1.0£0.0b 0.2+0.0b
] T2 8.0+1.0b 3.8%40.3a 2.0+£0.0ab 0.6£0.0b 6.0+1.0b 2.6+0.8b 1.0£0.0b 0.2+0.0 b
2017 ufﬂﬁ“ﬁ{ﬁ&? T3 4,0+0.0c  1.4%+0.0b 2,0+0.0ab 0.6£0.0b 4,0+0.0 ¢ 2.0+0.0b 1.0£1.0b 0.2+0.2 b
Leaf spraying
T4 0d 0c 3.0x1.0a 0.84+0.2ab 1.040.0d 0.24+0.0 ¢ 2.0£1.0b 0.4+0.2 b
CK 0d 0c 3.0x1.0a 1.0£0.4 a 0d 0c 23.0£1.7a 10.4%1.1a
T1 0a 0a 0b 0c 0a 0a 0b 0b
e T2 0a 0a 0b 0c 0a 0a 0b 0b
2018 Root hole T3 0a 0a 0b 0c 0a 0a 0b 0b
application T4 0a 0a 1L0£1.0a 0.240.2a 0a 0a 20102  0.4£0.2a
CK 0a 0a 2.0£1.0a 0.6+0.2a 0a 0a 1.0+1.0a 0.2+0.2a
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Table 3 Appearance quality of C3F cured tobacco leaves with different biogas slurry application treatments
i N . N
g IR pife A i1y ik i 5 .
Year PP Treatment Color Maturity Body Structure Oil Chroma
method
T1 8.44+0.0 a 8.5+0.0a 9.0+0.0 a 8.5+0.0a 6.0+0.1d 6.24+0.1c¢
) T2 8.4£0.0a 8.54+0.0a 9.04+0.0 a 8.54+0.0 a 6.240.2 cd 6.22+0.2 be
2017 ﬂ[ﬁuﬁﬁﬁ; T3 8.440.0a 8.54+0.0a 9.040.0a 8.54+0.0a 6.540.1 ab 6.540.2 ab
Leaf spraying
T4 8.440.0 a 8.5+0.0a 9.04+0.0 a 8.5+0.0a 6.340.1 be 6.340.1 be
CK 8.44+0.0 a 8.5+0.0a 9.04+0.0 a 8.5+0.0 a 6.7+0.2 a 6.84+0.2 a
T1 8.5+0.0 a 8.6+£0.0 a 9.0£0.0 a 9.0£0.0 a 6.2+0.1¢ 6.2+£0.1b
HHE 7 T2 8.5+0.0a 8.6+0.0a 9.0+0.0 a 9.0+0.0 a 6.4+0.1 be 6.2+0.1b
2018 Root hole T3 8.5+0.0a 8.64+0.0a 9.04+0.0 a 9.04+0.0 a 6.640.2 ab 6.54+0.2 a
application T4 8.540.0a  8.6£0.0a  9.040.0a  9.040.0a  6.840.1a  6.5+0.2a
CK 8.5£0.0a 8.6£0.0 a 9.0£0.0 a 9.040.0a 6.6£0.1ab  6.5£0.2a
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Table 4 Chemical composition and ratio of cured tobacco leaves with different biogas slurry application treatments %
N i J5) oy B B o )
g JEATR e R S B B EER
Application Reducing Total plant : . K,O
Year Treatment Total sugar . Total nitrogen Protein
method sugar alkaloid
T1 22.0+2.6a 27.5+4.3a 2.61+0.38a 2.00+0.11a 4.82+0.20a 1.8940.18a
T2 22.3+2.5a 26.0+3.7a 2.23+0.16 ab 2.21+0.17a 4.69£0.60a 1.7640.08 ab
.
2017 T ikl J\ﬁﬁ T3 24.9+2.7a 28.2+2.4a 2.224+0.20ab 2.28+0.18a 4.62F0.54a 1.6640.13 ab
Leaf spraying
T4 21.6+2.6 a 26.2+2.1a 2.144+0.16 ab 2.28+0.27a 4.62+0.56a 1.6140.11 bc
CK 22.8%2.6 a 27.8+14.0 a 2.07£0.27b 2.16%+0.20a 4.864+0.45a 1.41+0.12¢
T1 22.0£2.1a 25.1%3.4a 2.694+0.27a 2.44+0.21a 5.02£0.64a 1.514+0.16a
e T2 23.0+2.6a 27.1+4.1a 2.52+0.22 ab 2.314+0.17a 4.614+0.34a 1.37+0.15a
2018 Root hole T3 23.5+1.7a 27.5+2.9a 2.23+0.20bc 2.25+0.21a 4.77%+0.56a 1.3440.14 a
application T4 22.0f2.1a 26.9+3.6a 2.15+0.14 bc 2.37£0.19a 4.68+0.39a 1.294+0.17 a
CK 23.7%£2.2a 27.8%£3.6a 2.06+0.18¢c 2.26£0.25a 4.71£0.46a 1.2440.06a
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Table 5 Sensory quality of cured tobacco leaves with different biogas slurry application treatments
- Y= 5 F=W=N X 1| e Tk 5 . =
g JERAR g ®URAD RORCO o5 gmay B BREG) 6 mpaey  FREK
Application . Aroma Aroma . H:(12) Combusti- . Quality
Year Treatment . . Aftertaste  Offensive o I Soot color Scores
method quality quantity Irritation bility grade
Tl 10. 42 15.58 18.17 12.25 8.17 3.00 3.00 70. 6 24 Medium
) T2 10. 67 15.58 18.42 12.33 8.25 3.00 3.00 71.3 4 Medium
2017 Uf[ﬂlﬂﬁ—iﬁﬁ T3 10. 83 15.58 18.67 12.83 8.33 3.00 3.00 72.3 14 Medium
Leaf spraying
T4 10.92 15.67 18.75 12.75 8.67 3.00 3.00 72.8 14 Medium
CK 11.00 15.71 18.71 12. 64 8.57 3.00 3.00 72.6 4 Medium
T1 10. 42 15.67 18.33 12.42 8.50 3.00 3.00 71.3 14 Medium
e T2 10. 67 15.67 18.58 12.67 8.58 3.00 3.00 72.2 14 Medium
2018 Root hole T3 11.17 15.92 19.08 13.17 8.67 3.00 3.00 74.0 th2& 4+ Medium+
application T4 11.00 15. 83 18. 83 12.92 8.58 3.00 3.00 73.2 14 4 Medium +
CK 11.14 15.93 18.93 12.93 8. 86 3.00 3.00 73.8 rf1 45+ Medium+

T 455 AT R 2% SR T 0 Ak 4 0

Note: Numbers in brackets are full score of each sensory quality evaluation index.
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