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Crops 2026 55 1 H
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R T 20224 H25H9H 1 HERHE R
B T Rk %N B SL B4R (25°247307~26°22'00" N,
120°14'00"~102°56'10" E) HE4T . 56 b 1 3%
HAGE BTN pH 5.18. A AL 79.41 g/kg. Bl
& 127.72 mg/kg. AR 42.68 mg/kg. A
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Table 1 Experiment design

Qb3 Treatment Bt Bacterial fertilizer Jiti FH 22 ) 7772 Application dosage and method
CK R -
S1 UL+ B R T 0.5 g/tk CHEEATIEAFT 100 mL 7K, FEARALFD
S2 G R+ AR S A 0.6 g/tk CRHBEALEAFET 100 mL /K, FEARALED
S3 T RO A T 2 /B CIERALIAERET 100 mL /KA, FEARAGED)
F1 R REHR R T B EHEE 1000 1%, RFAEBERBIGE S E A SL
F2 HHENCHRIE T U W ITFERE 1000 £, AR Y 10 L
F3 w5 Bt AR B 2% R 2 g/fk CEERAEIERET 100 mL /KA, FEARAGED)
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13,1 EEEAME KK 251 FHEAL
A E 3% pH: SR A AR BR P A B — AN G
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WEAORDIHHALES) W2 ol B JE R . R R
M & & A Analyst300 R FIRIOERE (SEE
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AR A AT JE R T E

L) 8 A0 o R 5395 906 MR 0 UL ot K
Iy IR 2, AT IEE 10 BT 4, SRS IE
AIRSEBRET 4, f/NRALN 0.5 47

(2) SIS B Fabn B L . & FR AR LA
A NHIRIEYEH 100 43, & T BUR T % 50E Y F R
WA E, F Excel 2019 508 5 F6 45 7 k4T
S BUE T R, M FR AR BE AN 2
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Table 2 Score for appearance quality of tobacco leaves

$84% Indicator

P74 Rating

JRFAE Maturity W (7~10) .
it Color

% Chroma

JH 43 Oil content

M 45849 Blade structure

B4y Thickness

SR (6~9) « MEN (4~7) . RIN (0~4) . BE (3~5)

Rt (7~10) . #9E8E (6~9) . k5 B~T) . WiliE (3~6) . H# (1~4) . 4t (0~3)
W (8~10) .+ 31 (6~8) « FF (4~6) . 53 (2~4) . % (0~2)

% (8~10) . A (5~8) . F§FH (3~5) . b (0~3)

ERiFA (8~10) « MBS (5~8) . % (3~5) . 'BE# (0~3)

FEE (7~10) M (4~7) L FHE (4~ L i (0~4) L B (0~

28 TCAT S A EL, SR FH 8 BRIV TN 46 00 9 7E
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Table 3  Effects of different microbial fertilizers on soil
physicochemical properties of flue-cured tobacco

BEET CK . fEfA M &Ry, S1 A EE
E, 5 CK AL INT 27.43%. £ pH 1H
Wi, S1. S2 Al F3 AbFE R 2 & T HAh A EE, =3&1A]
TRFEZER . AN ET, JHMERE L
HRA LR & =Y R EKT CK 42, 28 LATiA,
S1 AbERER S T ARy, RIRH:
22 AEIHEMFEEXT RS T AR

B3 4 0], ERSARIAHI e, & Ab B
T —F. EIE WA LT RGN, S3 Al F2
AFE L CK ACFEERRT 1 d, HAhAL PRI —3.
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Table 4 Effects of different microbial fertilizers on growth
period of flue-cured tobacco A —H month-day

T PR OTEIT RGN I pA
Ab . ;
Transplanting Budding Central Foot leaf
Treatment . X
stage stage  flowering stage maturity
CK 04-25 06-27 04-07 07-12
S1 04-25 06-27 04-07 07-12
S2 04-25 06-27 04-07 07-12
S3 04-25 06-26 03-07 07-12
Fl 04-25 06-27 04-07 07-12
F2 04-25 06-26 03-07 07-12
F3 04-25 06-27 04-07 07-12

AR WA AR AW

JOE Alkali Available  Available Organic
Treatment  hydrolyzed  potassium phosphorus matter
nitrogen (mg/kg) (mg/kg)  (mgkg) (g/kg)

CK 136.72¢ 86.70¢ 4736c  4.68c 69.21a
S1 187.97a 110.88d 60.35a  4.90a 62.23b
S2 182.63a 81.21e 3555d  521a 5031c
S3 176.52b 112.97d 3291d  4.89b 42.65d
Fl1 167.02¢ 242.61b 51.90b  4.56c 64.85b
F2 154.51d 364.58a 35.88d  4.92b 45.62d
F3 163.17¢ 122.20¢ 49.27b  4.98a 61.54b

RRNG TR FRAFI T P<0.05 KTFFEREE, .
Different lowercase letters indicate significant differences at P < 0.05
level under different treatments, the same below.
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11.25% 7.72%F1 7.72%. % AbFR A 0 508
BEZER, Ho S AN A HERE, B CK
AEFRIEIN T 6.43%.
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Table 5 Effects of different microbial fertilizers on the agronomic traits of flue-cured tobacco

Crops 2026 55 1 H

s 7 e EN| BRI BRI 58 A0t
Treatment  Plant height (cm) Stem girth (cm) Maximum leaf length (cm)  Maximum leaf width (cm)  Effective number of leaves

CK 107.17bc 9.08bc 73.80ab 29.78¢ 20.67ab

S1 120.20a 10.05a 77.32a 33.13a 22.00a

S2 117.37a 9.57ab 72.70ab 32.08ab 21.17ab

S3 101.72¢ 9.22bc 71.05b 29.03¢ 20.17b

F1 109.45b 9.47ab 75.82a 32.08ab 21.17ab

F2 110.23b 9.60ab 74.67ab 30.55bc 20.83ab

F3 100.45¢ 8.75¢ 69.82b 29.28¢ 19.83b

R 6 NEHEVMEEREEEERE LHERFIFREAFM0
Table 6 Effects of different microbial fertilizers on main morbidity and disease index of flue-cured tobacco
JH AL 97 Tobacco mosaic disease JH R R IZS Tobacco black shank AARTEDE FUF Weather fleck

sl

Treatment R TR TR R TR TR RIRF TR TETR 2
Morbidity (%) Disease index Morbidity (%) Disease index Morbidity (%) Disease index
CK 9.56a 7.65a 2.87c 2.29¢ 0.00c 0.00c
S1 0.62¢ 0.49¢c 2.45d 1.96d 0.00c 0.00c
S2 0.56¢ 0.45¢ 1.64f 1.31e 0.53b 0.42b
S3 0.00d 0.00d 541a 4.32a 0.00c 0.00c
F1 3.98b 3.18b 2.25¢e 1.80d 0.00c 0.00c
F2 0.00d 0.00d 3.39b 2.71b 0.56b 0.44b
F3 0.58¢c 0.46¢ 1.20g 0.96f 0.62a 0.49a

F2=S3, H:Ar S3 Al F2 AbFE A A0 AR 15 8 18 (P WEEST CK bFE. E5AFE (G

0. WTHHE RIS S, bR S3 A F2 AbF4h,
TR A 3R 5 28 A0 15 FR 238 B KT CK 4k
o T AR ST S R A TR A
F3 4b¥ &, CK. S1. S3 Fil F1 A¥EH N 0.
2.5 AEIRAE 45 BB XS KR e & 45 14 B9 52 M
BHEE 7 W, it FH A 0 T S A B ) 4501 5 T

JiTH, BR S2 1S3 kb4, HopAHEMEESET
CK 4b2E. FEMI[E] CO¥PE (Co Jrl, S1 PR
FET CKAREE, 07T 9.72%. EARMBEZE ()
J7U, B S3 AbBRAL, HARAEE T CK AL
7F SPAD {HJ51fi, S1 Kb 2 T CK AbHE, #8)n
T 5.30%, S3 AT ET CK 4B, BT

®7 TREFEEEXE S S HFHER R

Table 7 Effects of different microbial fertilizers on the photosynthetic characteristics of flue-cured tobacco

sl gt iy fia 8] CO, #<JEE Ze R SPAD 18
Treatment Py, [umol/(m?s)] G [mol/(m?s)] C; (umol/m?) T: [mmol/(m?s)] SPAD value
CK 8.4lc 0.55b 233.47c 1.54b 48.65b
S1 11.16a 0.71a 256.17a 1.58b 51.23a
S2 9.78b 0.52b 232.18¢ 1.59b 46.82b
S3 9.51b 0.58b 218.47d 1.37¢c 39.98c
Fl1 10.25a 0.69a 254.47a 1.74a 48.94b
F2 9.98b 0.75a 244.25b 1.60b 47.21b
F3 10.98a 0.68a 235.48¢ 1.79a 44.34b

17.82%, H AR TEEEZR.

2.6 A[EIIREE P AR o I R 42 55 14 4K K SR MR S X
FRERF N

2.6.1 SHERZFHKRGRH  HE 8 W%, S,

S2 A F1 BRI ™= & 4. P2 ME H ESE M )

BREST CK AR, Her, S1 AR,

FEEL BRI EAE S SN T 3.57% 8.89% Al
12.77%, H EEEHELEI = 7 5.6 NE R

2.6.2 IHIMBIRSIMAEE R HEK 9 AT
M, BACFRAE A . B AN R DL R S
TR — 5. fEH > A& 7T, S1. S3 Al
Fl AbFERBUNM 7L . B4, CK. S2. F2
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Table 8 Effects of different microbial fertilizers
on the economic traits of flue-cured tobacco

P Bty P Gihm? RS

JOSi] Yiii (Ju/kg) Production Proportion of

Treatment (ke/hm?) Mean price value medium to high

(yuan/kg) (yuan/hm?) tobacco (%)

CK  2397.00b 22.50b 53932.50c 79.10b
S1 2482.50a  24.50a 60 820.50a 84.70a
S2 2529.00a  23.30a 58 926.00a 82.90a
S3 2347.50c  22.10c 51 880.50c 73.50c
F1 2455.50a  23.10a 56 721.00a 81.60b
F2 2484.50c  21.80c 54 379.50c 78.70b
F3 2341.50c  22.30b 52216.50c 75.80c

R FEHEDEREBIREINRRE 0
Table 9 Effects of different microbial fertilizers
on appearance quality of raw tobacco

Mgy TS B

Oil Blade .
Thickness
content structure

AbEE E S Bt R

Treatment Maturity Color Chroma

A1 F3 AL FRI g oy R 5. S . hk 10 1%
SR A5 2 VE A A $/\i¢aﬁﬁﬁ AN
A B R 4 A ISR, IR R
S1 AFEVEr femr, F3 ALBEVE A

F10 IUREBEETFHER

Table 10 Comprehensive evaluation
results of appearance quality

il L AT B4 BV

AREE R B (R

Treatment Maturity Color Chroma co(r?ultnt st}zggfre Thickness ;1;0(:?;
CK 8 8 5 8 8 8 45
S1 8 8 6 9 9 9 49
S2 8 7 4 7 8 7 41
S3 9 9 6 8 8 8 48
F1 9 8 6 8 8 8 47
F2 7 8 5 7 8 7 42
F3 7 7 4 7 8 7 40

SNV T 39 60 43

The total score for appearance quality is 60 points.

CK RE MmE hE Bk T

s1 E}Zi Tﬁi i ii A 4:2 2.7 ANEIRE Y AR X I KA AL 22 53 BRI

S2 5% o & B i ly

§ 11 w51, 5 CK ANEAHEL, it A

3 MM R b RmE sk b Hﬁ% AL 5 CRAREAR o ﬁﬁ@ﬂf@

F1 W FmE o RE Bk s AR, &84 b FR A SN A A JFORE S Eﬁﬂ‘ﬁ%

F2 M R R RS ik MW #, ,\EP S1. S2. F1 Al F3 AbHES0HFIE R HE &

F3 i S S i % S 111 BB B bR AE . AA ST A BRAH B 5 Eﬁiumﬁ“i

F 11 AR EDE X E SRR 5 B R0
Table 11 Effects of different microbial fertilizers on the chemical composition of tobacco leaves

LbFE puy T A TS, £ B HElt BB L ZH L
Treatment Total sugar (%) Reducing sugar (%) Nicotine (%) Total N (%) Cl(%) K (%)  K/Cl  Total sugar/nicotine Total N/nicotine

CK 25.03a 12.95a 1.48b 2.12b 0.09d 2.72a 21.23ab 8.31ab 1.55ab

S1 28.82a 21.06a 2.39ab 2.29ab 0.27b 2.29ab  8.81bc 10.96ab 1.12bc

S2 26.57a 20.27a 1.43b 1.90b 0.19bc 2.91a 16.10abc 15.64a 1.47ab

S3 29.88a 18.61a 1.66b 2.11b 0.12cd 2.39ab 23.60a 11.30ab 1.27abc

F1 32.30a 22.6la 3.27a 2.65a 0.41a 1.82b 4.44¢ 6.92b 0.81c¢

F2 23.80a 14.16a 1.42b 2.16b 0.11cd 2.58ab 23.55a 10.79ab 1.62ab

F3 24.04a 21.66b 1.52b 2.34ab 0.21b 2.93a 13.85abc 15.58a 1.68a

= R A 22 B S i B 24%~33%.
PEBREL 10~15. %&BEEL 0.7~1.0.

I JERE 20%~28% HHBK 2%~3%. S5 1.8%~2.4% 5 0.1%~0.6%- #1=>1.70%, #H&(EL=8.

The chemical composition of high-quality tobacco leaves in Yunnan: total sugar 24%-33%, reducing sugar 20%-28%, nicotine 2%-3%, total N 1.8%-
2.4%, C10.1%-0.6%, K=1.70%, K/C1=38, total sugar/nicotine 10-15, total N/nicotine 0.7-1.0.

FrifEe B F1ACERAL, FARALFE S A S B
ELIIE B AR ;s B CK AbERAL, H RS

AR bR T AR, T AESrEDR
JRYGHIP ;B S2 F1 F3 AbFR AL, HiAx AT 0 b
WER RV N A F1 AL T ) &0, H ok 2100 5
bk, AHELTHADALEE, S1 ACHE T BT T F e
Bl FI3R 12 S50 PPy AT Y, AN EAR T,
AN TRV A A o R 3 SR 2 R 4 4 L s
WK By U9, S1ACFIE A, F3 ALFRYES

AR
2.8 AEIMEDE BT R RE R RER
R E VPR E ST (R 13) "H, ARH
Ab 3R U I S5 I Al R A A, /AL SR
S2 AbFRfg ., F3 ALPREAR; AAED F1 AP
W, F3ADERER; WP, R, 24K, Fhk.
R A BRI R S bR AE %5 A0 B R G 3 72
Sy BALFRAE TR E Z R, (5 S AAHE Ry
B iE, N 65.5.
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Table 12 Comprehensive evaluation results of chemical quality

sl RUpE 5 JHBS, M ) i BRELL Ry
Treatment Total sugar (%) Sugar (%) Nicotine (%) Toatl N (%) ClL (%) K (%) K/Cl1 Total score
CK 69.5 48.0 46.0 100.0 100.0 98.76 30.00 78.88
S1 100.0 100.0 25.0 95.8 100.0 94.16 95.33 97.45
S2 100.0 43.0 100.0 100.0 100.0 53.60 46.00 71.84
S3 100.0 66.0 100.0 97.8 100.0 92.80 83.00 90.04
F1 97.0 53.0 100.0 86.4 68.8 89.20 90.67 82.05
F2 80.8 42.0 100.0 100.0 100.0 94.84 16.00 76.92
F3 100.0 52.0 100.0 100.0 100.0 54.20 4.00 69.83

PR 343 R 100 45
The total score for chemical quality is 100 points.

& 13 FRIMEYER ERRE TIRERENFE

Table 13  Effects of different microbial fertilizers on the sensory evaluation and smoking quality of flue-cured tobacco

I o S T S E N T S S
Treatment type quality  volume Concentration Irritancy Off-flavor Strength Aftertaste Smoothness Sweetness score
CK 6 8.0ab 7.7ab 8.0a 7.8a 7.7a 8.0a 8.0a 8.0a 8.0a 65.2a
S1 6 8.3a 7.8ab 7.8a 7.8a 8.0a 7.8a 7.8a 8.0a 7.8a 65.5a
S2 6 8.3a 7.8ab 7.7a 7.8a 7.7a 7.5a 7.8a 8.2a 8.0a 64.8a
S3 6 8.2ab 7.8ab 8.0a 8.0a 7.7a 8.0a 7.8a 7.8a 7.8a 65.3a
Fl1 6 8.0ab 8.2a 8.0a 7.7a 7.7a 7.8a 8.0a 8.0a 8.0a 65.3a
F2 6 8.2ab 7.8ab 8.0a 7.8a 7.7a 7.7a 7.8a 8.0a 8.2a 65.0a
F3 6 7.7 7.5b 7.7a 8.0a 7.7a 7.3a 7.8a 8.0a 7.7a 63.7a
3 i FH B 3% pH EIEINECAWIE, XATReR )y

i B it P AU AE 2 L IR R AL, AT 5 B30
TIEFTR LT, B, MR R R
R AR o Tt AR A 0 T P 2 Ao 3 R ek
VRN 2, el R E S, B
TIETR O RAAEAN . AWK, TR R K AR
RIS IR i HIEHEROR S &, X S IR
25 IR — 2, FTRER RS W i T v S B R A 2
B WU S5 TR e o it P AR TR AR 705 ]
RE A2 T AR W 73 W P A WL IR AN B Ui g 2R Ao M 114
TENLER B A e RE 0 WIS R B RGR 2y BT
IR AR B . ESUREE O SR I,
it FH S E VLR e $2 m H IR A AL N & B, 3K
SR RGN, FIRER L3 b s B e
RO IE B EBR, 3 30AT OB A O B A A R
VEFIG 98, AU AR CO R E] 1<,
MRS T R AL & . AR R R
TR LS, M EE pH HTTheE, X5
FREREFDHE TS RIEA 2, BRI 11
E AR AL, XY 3 pH BT 2 AR
Yo AR R & H 7SR E AR AR L,

525 1) 771 5 B E o B A 2 P v TR AR IR A B A
A AEARUR, o IRl ma A B - PRI,
TEFH AN AR AL, BEAE I &5 (KRS IR ey
A NPT IR IR 73, D 3RS, A e
PR, BEMEEERE AR T, PR,
ol A 4 R O ) T 53 i R R A O R DL Rt
Ttk . AT TERE, AR A — e R
ERefRE AR B A PR, R KR E, T
HEZFRE ARSI, 8 e 8. 55
TR T AT (e AR A AR I aEE . Sl E YR
JEIERT CAARBERRPR ) S8 705 35 B IR SR ST i 4
R, SRFEEREISURARE Y. ABFTORIL,
FIRE 7 AR . DGR AT B AR I
CUE) BB E R AR T FAHLER, —Jrm
A REA A NE A at A e AR RE SR B
Z 5IEEBRIEEG, o BIRIRER oA, St
BRI BUTER, SRR ISR, IR
MR AR AR Rt RS 77 70 (RIS
I3 7 THI AT B A2 A 0 T R v ) B el A 0 A2 A
PRAR B 73 W6 KR RV 4 o B A 1, T
AEHE TR AE R KT « ABETCH, MR R R



TR AR B AR AR S R 195

AEREEERET R G, AATH 52
CO & e, Ry CHmEREZ, MIEEE 1 H A Poo
HIRB G ¥R, S A T, (et vkt
FOLEREDIIRF . BLAh, ABETCIE KB, i
PR e X B R R AT — S BBl VR RCR it AR
JE T OO FE AR R e, RIS K A A R %
MTEE, 8k, FEHE A BRER . S BRE AT 1A |
WG T ORED Ja s R MEPE R K A0 R A7 A
[FIFERE I T v, i FH 9 56 5 A T 1 25 45 O P
uf, ANFEACEE M IGURTEZE S, ARG AR A
P N & A A F R GORTEEITT TS AS [ 2
FIHIE AR . I, A B RE (e it %
MAERKE, WG ERE, RETURTE.

AW AL, BEE AT PR IR AL A AR 24
M &, SR AR B AE S R ot a2
FEVE . XM EAE AN FE T P RE IR
=, Rt TR R RIR S R S R,
MR AIE T R AR 55604, dEmfedt 7
M BRI S 5 DAL . SR TR S E
o AT 2 B MR AR AR 2R X3 B 3 B A
R AR VIR RS, R TSR,
Pl 9 T RAE R RS, o TR, it P A AR P R A
REHE T8 AL 22 S B B R, s A A £ AR
i B R T BRI j NP SR,
B i Tl A 0 R A 2 R R R A
FAAE LR R AEIRLE B, 34 AT DR T -
R, PR AR R R B A AR, AR
WU, S R VIR R . A
WEFC B, i FH R 58 5 R R v b s
Mok, & R RN S R, SRR
1, ELICE PRIRBT AR Tt AR A P I 5
Jit FH 2B 0 ) R R R R R B IR RO W &, [
PRI AN R A M BEAE — e REE BT 3R T
MR 5o K PR DA A A A T RS R AR R
SERENS O AR B IR A RS R, TR A
MRS R, R I KRR B AT A A 2 Y
Mg 3], AR AL AR 1 A, AT SRR AR
WD RE L E ) = 4R, i B A ROR 0 B
PRI, TS O P rp B A 5, (B SR
JRIE I AHIE TR A P AR S A T
WSCRF, X ra M & w5 KO E B
R ENAE R L.

4 g

A ) 7R A A 2 0 I e 9 K A T e
FE— B B 7 L, B fE b A
KA, RmEmpuwtt, R, 6851 HE =
AL S 1 o0 R AR AR, HE TR T )25 8 ot Jo A
A i o

SE Rk

[1] . EAFMELETBERLILKET . RS HE,
2017(6): 178.

[2] S0AG, FHULVE, ZEEUME, 5. TRV AR AR e RE g
L g A KNS VBRI, Lok AL, 2023, 51(3):
54-62.

[3] Ak, BAULRE. SRE@IEAFMHAHOR, HHARl, 2016
(18): 108.

[4] Bk, WOMENE, FOCEL . WUEVIRALY K3267 B
KRE K=, ohE R ZEwR, 2021, 37(23): 45-51.

[5] #2598, xUHedR, dudhk, 5. AW HUBEX AR R Rl 1 H 8]
5 R0 AR bR LR WIS R RARME R AR, 2016,

39(5): 784-790.

[6] £, B, HTbs, &5 AP PR ek
BT AERKE BB B 2 BUR A E R, 2012, 18
(23): 68-70.

[7] FOCEE, ALEAE. s EA R R RIVIR . A8 R 5.
HAnP=Ak, 2022, 22(9): 258-262.

[8] ZEAEF5. AHUIEEHBR sURFR 0 & 2R, PEAK TS, 2005(9):
550-552.

[9] Z=%6, FHEB, GAME, %5 WHEMAEYRESEREKEE
JJR SR AR, YL AR, 2021, 49(19): 123-129.

[10] EJHZ, B REMAME LR A5 DR Bk,
2022(3): 18.

[11] FF 2. UL BN i bR BCR B AR . K
B KRETALREE, 2019,

[12] B, XUAT, KL & WEEBER Emd . Mk
FEACHHARSCER IRz, oAl RHE, 2022, 50(24): 125-130

[13] Buidih, XI55, RERE, & SCEMBREICHR AR
IR T . A ER 5254, 2022(8): 98-99, 103

[14] AEE, FEIEH, £#4% 5 MR EY R B E
AN RS L B BRI ST AR B R (2023-01-17)[2024-
06-27]. https://link.cnki.net/urlid/46.1068.S.20220916.1222.040.

[15] FKJE. Al W O 35 0 57 B - e 4 1 2 R PRS2 IR RO BT .
e /R ARAbMALREE, 2020.

[16] LiXQ, LuQJ, LiDY, etal Effects of different microbial
fertilizers on growth and rhizosphere soil properties of corn in
newly reclaimed land. Plants, 2022, 11(15): 1978.

[17] Zhao Y G, Lu G X, Jin X, et al. Effects of microbial fertilizer on
soil fertility and alfalfa rhizosphere microbiota in alpine grassland.
Agronomy, 2022, 12(7): 1722.

[18] EH4E, BrxCsl, FaE, & WMAEMRE LS MBI K &
FPERIIRM. 3R, 2022(7): 26-29.

[19] FHEDE. RAEVRACN KEAKKE B, folk TREA,
2022, 42(17): 31-33.

[20] E B L SR, WEER IR AN E 7% YOT 142-
2010. JbxT: A EBRHEHRRAL, 2010.

[21] EFEMEARAEL AR L 2. ST RF 0 0 SR T i



196 RIETS

Crops 2026 55 1 H

GB/T 23222-2008. JL5T: 1 EFREH AL, 2008.

[22] A, BER, Fak. BN &R b 2L TR
JHERME:, 2004(6): 37-39.

[23] EE5, WEIY, FEZE. PEMEMEX L. b5 BiEH
JRAt, 2010.

[24] W8, PUIBEE, MRERZE, 5. ASEEAS EURHAS SURC L X JH =
B e R BRSO, EYE RS R R,
2014, 20(4): 1030-1037.

[25] BA, WAESE, BHEES, S5 KA A A HUEX A T
KA AE R B ) s . o E AR RO R, 2007(3):
48-51.

[26] EFH, ZEENR, SKEIME, 5. S PGPR B RS/ K00 A 7=
FRRBRE . HI3E2A9R, 2011, 48(4): 813-822.

[27] FEE, T, FHIL, 55 GHERA: Y B A0 E L3 AL,

[29] FRARYR, ZRICRE, XUFD, 5. HbIRUHD G AE A B AE X 028 JOH 5 ol
CF225 /=& J s m. ARIAHSE, 2017(20): 11-13.

[30] E&HE, o, PO, 45 AEWAEX LR B e
WA TR 2 FEERRE . hE A RLRL, 2018, 39(1): 57-63.

[31] THE, Z=/NHE, =FE, % RAEE FIRT S ot At = i
BRI, YLV, 2018, 30(6): 52-56.

[32] BREE, Tk, A, 5 RIS HAEY B B A K
REMBURTERI SN, T EHERERE, 2015, 36(3): 63-67.

[33] XURERE, RELE, REVR, 5. BREHAE P B IE R 7 B A
FRERIRE, WAl RE, 2018, 59(8): 1357-1359, 1364.

[34] FBL #&m, K, 55 BB IR AR K R
IR, b4 RRE, 2018, 57(10): 79-82, 87.

[35] TR 8, FRIE, FREN, 55 3 MY A KR
B L P B RE R, LR AR, 2020, 48(16):

108-114.
[36] Bz, 2, MMZE. A AT 5 0 A = RN 7.
o E MR, 2002(3): 28-30.

Effects of Different Microbial Fertilizers on Growth,
Yield and Quality of Flue-Cured Tobacco

PERR KA R, SRR, 2018, 46(11): 57-61.
[28] EedE, Mok, REZKY, . AN FAAE PR AR K
KE KR Asm. RNEG 58+, 2020, 31(20): 29-30.

Shi Nuo', Zhu Honggiang?, Yang Mengxuan', Zhou Yanbin?, Dai Huijuan?,
LG Penghui?, Liu Bo?, Wang Shengfeng?, Mu Wenpo?, Du Yu'
("College of Tobacco, Yunnan Agricultural University, Kunming 650201, Yunnan, China;

2China Tobacco Hebei Industrial Co., Ltd., Shijiazhuang 050051, Hebei, China)
Abstract

biological and compound formulations on soil physicochemical properties, growth and development, disease

A field experiments was conducted to investigate the effects of different microbial fertilizers of

resistance, photosynthetic characteristics, economic traits, chemical composition, and sensory evaluation of
tobacco leaves. The results showed that the application of microbial fertilizer could effectively improve the soil
available nutrients, ameliorate soil acidification, and promote the growth and development of flue-cured tobacco,
showing better plant height, leaf length, stem girth and effective leaf number. Among all the treatments, the
treatment of biological agents, purple spotted fungus had the most obvious effect. In addition, the application of
purple spotted fungus increased the net photosynthetic rate, intercellular CO> concentration and relative
chlorophyll content (SPAD value). Compared with the CK treatment, the application of microbial fertilizer
affected the occurrence of tobacco disease. The application of root rot control agent (double dosage) and thick-
walled verticillium improved the resistance to common mosaic virus, while the application of root rot control
agent, purple spotted fungus, oxmayl and fluorescent pseudomonad improved the resistance to black shank
disease. The appearance quality of flue-cured tobacco, economic properties, chemical composition of cured
tobacco leaves and the total score of sensory evaluation were the best in the treatment of biological agents. This
indicated that the application of purple spotted fungus in biological-based microbial fertilizer could improve soil
physicochemistry properties to a certain extent, promote the growth and development of flue-cured tobacco and
improve disease resistance. At the same time, it could cause changes in the appearance quality and chemical
composition of flue-cured tobacco, thus improving the quality and yield quality of flue-cured tobacco.

Key words Flue-cured tobacco; Microbial fertilizer; Growth and development; Yield; Quality
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