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Abstract
eties of green fertilizer turning over on the physical and chemical properties of soil and the growth, yield and quality of the flue-cured tobacco
was explored, which provided a reference for the soil conservation of the continuous tobacco field in Yuxi area. [ Method] A field randomized

(1. College of Agriculture and Life Sciences, Kunming University/ Yunnan Urban Agri-

[ Objective ] Taking the continuous tobacco soil in Yuxi tobacco area for many years as study object, the influence of different vari-

block arrangement experiment was conducted to carry out five field planting patterns, including radish, barley, Vicia villosa, ryegrass and win-
ter fallow, after the previous flue-cured tobacco harvest. The harvest and green cover were conducted before the next flue-cured tobacco plant-
ing to explore the effects of different green manure tillage on soil physical and chemical properties and the growth, yield and quality of flue-
cured tobacco. [ Result] Compared with the control of winter fallow field, the effect of different green manure varieties on soil bulk density was
not obvious. The soil pH in the fertile field decreased greatly under the cover of radish. Barley, the green manure of gramineous family, was
the best for improving the content of soil organic matter. Vicia villosa, the green manure of leguminous family, had a better promotion on hy-
drolyzed nitrogen and available phosphorus. In 0—10 c¢m soil layer, the ryegrass had maximum available potassium increment, and in 10—
20 c¢m soil layer, barley had better promoting effect on available potassium. Four kinds of green manure could promote the growth and develop-
ment of flue-cured tobacco to varying degrees, with the promotion effect order of barley>ryegrass> vicia villosa >radish. The flue-cured tobac-
co field after barley covering green and returning to the field had relatively good growth momentum, the best root activity, the highest yield of
tobacco leaves, more coordinated chemical composition, better smoking quality. The yield and output value increased by 15.2% and 19.7%,
the potassium content increased by 22% , and the total score of sensory evaluation increased by 6. 56% , respectively, which compared with the
control treatment. [ Conclusion] Different green manure planting and covering improved the soil physical and chemical properties of continuous
cropping tobacco fields, effectively fertilized the soil, optimized the soil environment, and had obvious effects on promoting the growth and de-
velopment of flue-cured tobacco roots, increasing plant dry matter, increasing tobacco leaf yield and output value, and barley was especially
effective.
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75 kg/hm*; Ty 6t 2462 #E P& R 75 ke/hm’; T, , B 27
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5 9.70% 34. 68% ,F/% AE 8 b ( T,) A , /ﬂ\:éﬁ; b 3 ] 7K f Table 1 Yield and nutrient content of different green manure
AE IO E 2R SRR B R T AR PRk KA, AR R

AL N e . A L LB e Treat- Yield Hydrolyzable ~ Available P Rapid available
é\ivt/ﬁ;u%&f%ﬁag Ekiﬁlg_l:giﬂilﬁl"iﬁﬁmﬁ ment kg/hm2 N//mg/kg mg/kg K//mg/kg

e Y e o = -

P, )&%i%zmﬁﬁﬁﬁﬁﬁo A TR Z 2 ﬁjﬂj T, 31229.08:273.32a 2.62:0.0l ¢ 0.31£0.00a  3.1620.01 a
ARG XT R & B T o B3, A T HE X R T,  18372.774196.76 ¢ 1.11x0.04d 0.1120.01 ¢ 1.92+0.03 ¢
33.33%.31.84%, H 5B H & N S-S E B2 BIAFAE T, 24930.23:259.13 b 3.370.02a 0.32:0.00a  2.88+0.01 b
EZ - T,  18661.87+70.88 ¢ 2.88+0.06b 0.21:0.02b  3.18+0.06 a

RIS R/ NG “Fb) Fm AN R b B ] 2 57 4 3 (P<0.05)
Note : Different lowercase letters indicated significant difference between
different treatments at 0. 05 level.
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Table 2 Effect of different green manure application on soil physical and chemical properties

12 | DG LR K A e

Soil layer Treatment Soil bulk pH Organic matter Hydrolyzable N Available P Rapid available

cm density//g/cm’ g/kg mg/kg mg/kg K//mg/kg

0~10 T, 1.06+0.03 a 5.47+0.05 b 21.70£0.26 b 92.43+0.41 b 43.4+0.87 b 356.00+13.32 b
T, 1.03+0.02 a 5.66+0.07 b 23.23+0.23 a 101.27+0.35 a 52.93+0.52 a 412.67+12.71 a
T, 1.00+0.03 a 5.69+0.06 b 20.77+0.32 b 103.63+0.29 a 53.20+0.44 a 353.33+14.15 b
T, 1.02+0.03 a 5.83+0.06 a 21.17+0.23 b 101.57+0.32 a 43.90+0.46 b 417.33+12.99 a
CK 1.04+0.03 a 5.87+0.08 a 19.73+0.35 ¢ 94.47+£2.92 b 39.50+0. 40 ¢ 313.00+12.07 b

10~20 T, 1.12+0.02 a 5.67+0.04 ¢ 20.93+0.32 b 79.13+£0.49 b 36.90+0.32 ¢ 350. 0+30. 02 be
T, 1.09+0.01 a 5.70+0. 15 be 22.73+0.26 a 91.03+0.20 a 40.20+0.15 b 605.33+4.67 a
T, 1.11£0.02 a 5.68+0.01 ¢ 21.97+0.26 a 91.73+0.87 a 44.43+0.30 a 355.33+4.91 be
T, 1.08+0.01 a 5.95+0.02 ab 22.13+£0.23 a 77.87+0.18 b 43.63+0.13 a 378.00+5.86 b
CK 1.11£0.02 a 6.19+0.02 a 20.93+0.32 b 76.53+0.35 b 36.80+0.23 ¢ 309.33+10.72 ¢

LE : RIS R/ING R AN R Ab B 8] 22 53 .35 (P<0. 05)

Note ; Different lowercase letters indicated significant difference between different treatments at 0. 05 level.
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Table 3 Effects of different green manure application on agronomic characters of flue-cured tobacco

AN FIERIEHE T

3 FRFREHESIEERZERE R0

(T, ) AL PR 24 THAR 2P AR 2 5 08 PR A i 35 28 5, IRAZ
(T,) AL BT fy T AR KON M 8 S5 06 IR 22 ) 22 57
MBREIRE , REALBE(T, ) A IR 18. 12% , it i AR5 L
KA, KA (T,y) R (T, ) A HL5p 551 X B 40. 86%
34.41%,

" s s 0 AU R A e
Stage Treatment Plant height Stem girth Nun#)er of Leai area Maximum leaf Ma)flmum leaf
© cm cm productive leaves index length//cm width//cm
Zis 8] T, 18.33+0.33 a 6.17+0.17 a 10. 00+0. 58 ab 0.35+0.03 a 33.33+0.33 a 19. 67+0. 33 ab
Resettling T, 19.00+0. 58 a 6.33+0.33 a 10.33+0.33 a 0.39+0.02 a 35.33+0.33 a 20.67+0.67 a
growth T, 18.67+0.33 a 6.33+0.33 a 10. 00+0. 58 ab 0.36+0.01 a 33.67+0.33 a 20. 00+0. 00 ab
stage T, 17.67+0.33 a 6.67+0.33 a 9.67+0.33 ab 0.36+0.02 a 33.67+0.67 a 19.33+0. 33 ab
CK 14.67+1.20 b 5.46+0.50 b 8.67+0.33 b 0.26+0.05 b 31.00+1. 15 b 18.33+0.88 b
I T, 43.33+0. 88 be 7.00+0. 58 ab 14.33+0.33 b 1. 14£0. 04 ab 49.33+1.33 ab 25.00+1.00 ab
Vigorous T, 50.00+3.06 a 7.67+0.33 a 16.00+0. 58 a 1.31+0.15 a 51.83+0.60 a 27.17+0.44 a
growing T, 45.00+0. 00 b 7.00+0. 00 ab 15.33+0.33 ab 1.12+0.05 ab 49.00+0. 58 ab 25.33+0.33 ab
stage T, 44.33+0. 67 be 8.00+0. 58 ab 14.67+0. 33 ab 1.25+0.10 a 50. 00+0. 58 ab 26.33+0.67 a
CK 42.33+0.58 ¢ 6.33+0.33 b 14.00£0. 58 b 0.93+0.04 b 48.33+1.20 b 23.83+0.17 b
W T, 96.67+1.45 be 8.67+0.33 b 20.00+0.58 b 2.89+0.11 b 65.00+0.58 ¢ 27.33+0.67 b
Budding stage T, 104.00+1.53 a 10.33+0.67 a 23.67+0.33 a 3.30+0.17 a 71.33+0.67 a 31.33+0.88 a
T, 98. 67+0. 88 be 10.17+0.17 a 22.67+0.33 a 3.15+0. 14 a 68.33+0.88 b 31.33x1.20 a
T, 100. 67+1.76 ab 9.67+0.33 ab 23.33+0.67 a 2.87+0.40 ab 65.67+0. 88 be 28.67+0.33 ab
CK 95.33+0.33 ¢ 8.67+0.33 b 19.33+0.33 b 2.71+0.01 ¢ 64.67+0. 88 ¢ 26.67+0.88 b

T : [RSNGB 3R AN [ Ab B ] 22 5 .35 (P<0. 05)

Note ; Different lowercase letters indicated significant difference between different treatments at 0. 05 level.
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Table 4 Effect of green manure application on dry matter of flue-cured tobacco Hfy g
b EFRTF#) 5 Shoot dry weight R4 Root dry weight
b 2 ! 2

%jiment Reseifili]rowth Vigoiljilbﬁ?)wing Iﬂ?%ﬁ Reseﬁiyg]mwth Vigoiii\gg)\ving Im%liﬁ

stage stage Budding stage stage stage Budding stage
T, 18.15+1. 63 be 66.02+9.98 b 141.16+9.87 ¢ 1.92+0.31 a 9.04£1.70 ab 28.37+11.87 a
T, 21.71+1.23 a 89.22+11.72 a 201.23+15.51 a 2.00£0.44 a 12.29+2.65 a 35.73+8.39 a
T, 19.17+£0.42 b 74.10£1.20 b 208.38+7.54 a 2.05£0.32 a 8.31+1.95b 34.26+3.79 a
T, 18.47+1.85 he 77.46+7.74 ab 176. 54+47. 80 ab 1.75£0.20 a 10. 13+1.58 ab 32.64+11.32 a
CK 16.17+1.07 ¢ 66.18+2.26 b 125.82+5.28 ¢ 1.24£0.94 a 6.86+1.23 b 25.97+2.09 a

LE : [RIBIANR/ING PR AR AR B 8] 22 53 35 (P<0. 05)

Note ; Different lowercase letters indicated significant difference between different treatments at 0. 05 level.

2.5 AREFBEEITEARRIERNEIN NESTUE
H ARV SRIEHE T 4 R AR RIE A B e S EH . TR
SR 75 Ak B AR R RN AR 2 T RS S T A IR TR
(CK) JEHE M (T,) KA (T,) Jert 5465 (T,) ALK
(T,) AbFR AR A5 LT HR S 15. 17% (117, 45% 24. 48% 1

57. 60% MR I B3 5] L Xt 5 14, 34% (79. 03% ,20. 84%
T128.12% F35b, LRNEHE TS REAT R o 15 HEAR AR5 7, 3 0
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x5 FAEREHES AR RIS

Table 5 Effect of different green manure application on root index of flue-cured tobacco

Treatment Root length Root area Root volume <2 mm root Root activity
reatmen cm cm? em® length//mm g/ (g-h)
T, 2 678.18+16.79 ¢ 1 109.82+37.75 ¢ 35.71£0.96 ¢ 2 489.60+75.35 ¢ 0.42+0.01 ab
T, 5 056. 56+156.00 a 1 737.70+47.22 a 49.01+0.70 a 4 447.01x130.01 a 0.47+0.02 a
T, 2 894.57+88.20 ¢ 1 172.96x17.74 be 40.45+0.45 b 2 401.93+81. 62 cd 0.46+0.01 a
T, 3 6064.76+41.72 b 1 243.56+3.63 b 35.44£0.52 ¢ 3 129.57+68.90 b 0.44+0.01 ab
CK 2325.37+36.94 d 970. 64+23.48 d 30.52+0.43 d 2164.77+57.05 d 0.40+0.01 b

LE : [RSNGB R AR Ab B ] 22 57 i 3% (P<0. 05)

Note ; Different lowercase letters indicated significant difference between different treatments at 0. 05 level.
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Table 6 Effect of different green manure application on economic characters of flue-cured tobacco

b FohE FAE AL i AR 1) ¥
Treatment Yield Output value The ratio of high The ratio of medium Average price

reatmen kg/hm’ F7 75/ hm? quality leaf//% and high quality leaf//% T/ kg
T, 2599.92+13.38 b 6.08+0.02 b 45.54+0.10 a 73.36x1.13 b 23.37+0.07 b
T, 2 783.79+4.48 a 6.74£0.04 a 47.48+0.52 a 78.51+1.57 a 24.22+0.13 a
T, 2 606.52+10.63 b 6.10+0.01 b 45.81+0.83 a 75.44£0.78 a 23.42£0.12 b
T, 2 720.81+4.69 a 6.62+0.02 a 46.70+0.45 a 79.10£2.45 a 24.33+0.11 a
CK 2 415.80+26. 64 ¢ 5.63+0. 08 c 43.97+0.90 b 73.19+1.61 b 23.330.26 b

T RPN 7 1 2o A BT 22 5 5 B (P<0.05)
Note ; Different lowercase letters indicated significant difference between different treatments at 0. 05 level.
x7 ARSI REREM L 2R BRI
Table 7 Effect of different green manure application on chemical composition of tobacco leaf AT %

pisil pEvis M5 BA Gl i A
Treatment Total sugar Reducing sugar Total nitrogen Nicotine Potassium Chlorine
T, 25.89+1.28 b 22.50+1.31 a 2.17£0.13 a 2.42+0.15b 2.05£0. 11 a 0.17+0.01 a
T, 28.55+0.95 a 24.30+2.10 a 2.03+0.06 a 2.39+0.11 b 2.27+0.16 a 0.16+0.02 a
T, 26.62+2.25 ab 22.14+0.87 a 2.20+0.08 a 2.78+0.10 a 2.13+0.23 a 0.20+0.02 a
T, 24.37+1.21 b 19.82+1.23 b 2.11£0. 10 a 2.64+0. 14 a 1.96+0. 13 ab 0.16+0.01 a
CK 24.51+0.77 b 20.35+1.07 b 2.28+0.21 a 2.75+0.21 a 1.86+0.10 b 0.18+0.01 a

T : (RPN [N RN AN Ak B ) 22 5 (.35 ( P<0. 05) o

Note ; Different lowercase letters indicated significant difference between different treatments at 0. 05 level.
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Table 8 Effect of different green manure application on smoking quality of flue-cured tobacco

S U5 Aroma characteristics

NS4 Flue gas characteristics

*ﬁzkﬁ F=N=N y=2 L = ke R 2 2 PA=2 Sy
yhsiil Tobacco ﬁ\j‘i AE\ j‘)ﬁ %’1{?{?& T Ph 3;7]1 ical O;F j‘ D,JI:'}:#T e By
Treatment essential roma 10mf1t1c I"()mdll(.t Thrill ysiologica ensive dste:- ) Total points

fragranc content quahty concentration (15 ﬁ“) strenglh odor characteristics

(10 5) (154) (154%) (104) (54%) (1043) (204)
T, 7.18 12. 80 12. 65 7.39 11.81 4.58 7.02 12.48 75.91
T, 7.28 13. 66 12.86 7.52 12.91 4.32 7.28 12.84 78.67
T, 7.07 12.90 12. 86 6. 86 12.23 4.58 7.66 12.41 76. 56
T, 6.96 12.91 12.76 7.33 12.91 4.32 7.81 12.63 77.63
CK 6.81 12.86 11.95 7.49 11.91 4.16 7.39 11.26 73.83
3 tig Foft AR A 488 oy - A BB A i 32 e A, D IR T iR R A2 1Y
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