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Abstract

Substrate mixing technology has a wide range of applications in the green prevention and control
of tobacco root and stem diseases and tobacco quality improvement. In this study, the main cultivar
in the Shangluo area, Yunyun Tobacco 99, was used as the research object, and the agronomic traits
such as plant height and physiological indexes such as peroxidase (POD) were measured to explore
the effects of different microbial agents on the growth of tobacco seedlings in the application of the
substrate mixing technology. The results of the study showed that after the seedling substrate was
treated with Bacillus subtilis, Paecilomyces lilacinus, and Trichoderma harzianum, the agronomic
traits and chlorophyll content of tobacco seedlings were positively promoted, among which the ef-
fect of Bacillus subtilis on the agronomic traits of tobacco seedlings was the most significant. The
differences in the effects of the three microbial agents on the physiological indicators of superoxide
dismutase (SOD) activity, peroxidase (POD) activity, catalase (CAT) activity, plasma membrane oxida-
tion (MDA) content, and osmoregulatory substances (soluble protein content and free cofactor acid
content) may be attributed to the differences in the pathways and mechanisms of the three micro-
bial agents in promoting tobacco growth. The results of this study provide a reference for tobacco
seedling substrate mixing technology.
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% (Nicotiana tabacum L.)J& A BHH & ) — (E AR LAY, REEMNAETHED 2 —. WEATIC K
AR AR R I, HABLC R B BRI BN 1) B R IE 1] [2] 7R3 E U R B 3R AR A
R A BNV RIS I 5T, DA R AL IR A B L . Rk, BRI R R A
Bl ste A s V& AL B 1 = IR ECR R IR A LRI R 77, 3B W] DId R AR T N 8 A T EV IR &
R THI B P 350 AT )42 B B B M S M A E D K AR K [3] o AHDGHIF U I, e PR AR A A2 v 7)o A1 b 8 o1 97
ARERRAE K [4], AR AR R[], Mt A KR & 7= 5 00 & i 7 TR Y TR T R [6]
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TRECR AT P LA 2 A 2 S A, R EERD 1 B R R E FRas B AR K [12]. DUk, ARHETOR IR
FIHTINEE B, AR F B P N = RN R RO A 0 B SRR FEAS [ Tl A 0 R AR A
SRR . W FCEE ROt — DA G EIHET NAERGE 7 AR, BT — € MBI A SE B

2. M5 5%
2.1, RIEHR

PR AR R AR T (S0 99), B R H TP A BR ST A A St

PR KK % 16 (Trichoderma harzianum) . A 55 27 f 4T 1 (Bacillus subtilis) . ¥4 45 45 ff1 1 (Paecilomy-
ces lilacinus), ¥ LR s R AEY) TREARA A4,

BERZGF): WK, B, AR, BRERES . AER. BERRE M. BFR M. FIMEER. A
M, DY LR ZHIEDTA-Nay) . i ER. @AIAR . JEhE. mAEZR. SEMm. =&
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2.2 MH7FE

2.2.1. W@t

ARG R BURIRZAT B, B E W2 6259 3, 4 BIFERER FHE 3 RO H I RAEY,
ZACIR R AT O E AR

TR P T 7R P P RV, PR R B TR (5 R0 TR AL 10 A2 1g) Nk 45 551 1 (A 80E B 4 10 12/g) &%
B 1g ¥ T 100 mL 7K. A% 2E AT I (F 205 B3 200 12/9)FREL 0.05 g ¥4 T 100 mL 7K. K B B i i it
5058 %5 (1) 77 UM 625 g 5T H (R 24 TRk B B 2 F 12,5 g FE5T, & A0S B %L 2 x 107 cfu).

ARG 4 AT, 4y BIFERL ST AN 3 P (R BAE 0 B 7R KOs HE(CR) AR B . 68 o A BT VR
BCHIA G, =i ERKEE 24 /NeF, BB R E EA. KA 50 JLE /T E T, LR E 3
ANEE. ERSEE N E B AN BT E SR #7895, S RSN R ARSI, K
FIEHAEREE—NALAG, WEPERE: & B0 R AT ARl e .

2.22. MEH*

1) ks MRAANEEE . A ACEEFETEE 10 PROEFTT, 453 A 30O S B 0 p bk s ARG, &=
fif B iSSP A A

2) THE: TANCFBEHLIER 10 AR, 5T B BN T, 78 90°C R AR EE 30 min,
FRT 70CHTEEE. WETEH D FE.

3) FRELA Ab AR B 1, SR 2906 B VR I s I 4 26 (- b+ ) 2 (/L) SOD i M (MO B 1g-F W)
POD %1 (AA470/min-gFW). CAT i1t (A240/min-gFW). MDA & & (umol/gfw). T VA (& & (mg/Gfw)
T B R o B (ng/g B ER) . AR 2 07 VRS 25 SCHR[13].

2.3. BUESHR
1 FHl Excel 2016 X H4 E47 545, AR5 3EAT B b AT 4047 .
3. KRENH
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Table 1. Effect of three different microbial agents on the agronomic characters of tobacco seedlings

F 1 ZMAEREEFINRESR R Z RN

Ab PR Fhimlom 5 CK 36n/% R4/em % CK #hn/% #f&#/g % CK ¥hn/% /g B CK H#n/%
CK (7&7K) 4.00 4.00 0.550 0.028
MK (Th)  4.80 20 4.80 20 0.652 18.4 0.035 36.8
FHE2E AT (BS)  5.10 275 5.30 325 0.819 48.9 0.042 53.2
RELRMEE) 490 22.5 5.00 25 0.655 18.9 0.037 29.7

3.2. ZMARIRE MEF B E S BRI

321 =MARENEYEFIFEEHEHRRSEREN

M 2 FAE L TR, B R A REY R A G, BB SR S 2 AR .
B H LA RS AT R A, MR i SR 0 B RS IR AR L WA N, AR a T EE
X HRAH I 7.789 i FEIR SR B A B (R AR R b SRR, N 2.136 fiF: B R BURERG
R R AL (R R e A AR R A s, N 4.439 fi%.

Table 2. Effects of three microbial inoculants on chlorophyll content of tobacco seedlings

2. ZHAEMEMERIBEEH R RS ST

QbR 4R a & E/mg/L 4% b & &/mgl/L SR FE S 2 /mg/L
CK (J&7K) 0.213 0.361 0.547
MR A E T (Th) 0.467 0.573 1.040
i B ZESRLAT B (BS) 1.659 0.769 2.428
R (PI) 1.416 0.771 2.187
3 —
a4 Kaf &/mg/L
25 F =& EbEE/mg/L N
oE MK S E/mg/L .
2 L
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1 L
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Figure 1. Effects of three microbial inoculants on chlorophyll content of tobacco seedlings
E 1. =MAEMENETNEEEH R E S 2NN

3.2.2. ZMHAREMEYEFIFEES SOD, POD. MDA, CAT 5EHEIR N

HH 3 ATA, B AR R F G, M5 SOD iEEXIF#K, POD. MDA, CAT JE A S,
B o A R A AT B AL EE AR SOD i 5 B ZELAH Ll B S BRI, PRI T 88.03%;
PR R R AL B AR T POD 1 5 6 IR ZH AR EL T 25 PR, PR T 58.34%;  FE A & 28 f AT 1 AL BE 1)
JHET CAT #EPE ST A LUK T 18.04%; PR SR AL B MR F T MDA 5 &= 556 RZHAH L
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FHIFK, KT 95.04%.

Table 3. Effects of three microbial agents on SOD, POD, MDA and CAT of tobacco seedlings
3. ZMARMEMEFIXEE S SOD. POD. MDA, CAT HYEN

Ab ¥R SOD &t POD i £ MDA & & CAT &1
CK(iH7K) 289.760 3.624 0.726 15.908
M RA B (Th) 238.740 1.510 1.654 14.350
Fili B 2 AT B (Bs) 34.689 3.322 0.814 13.038
R PI) 140.797 5.134 0.036 216.152

323 ZHARREMEFNEEHTANELSE. HERSRSENTR

HIE 4 WIRL, 8 B2 DR 2R 5 28 FUAT G A B A e ) P R B 1 B O AT B I s PR
PR B TR A PR OB B T Y R B N IR AL B P BRI . TR PR A 25 T Ak L P AR 3 1 T
B B S X IR L S 22 080, S0 1 3.04 ff; 7 B AR ARG B 28 FRURT G A T 1) JOR o 9 8 M R 7
SXTRAAR LR T 18.11%.

Table 4. Effects of three microbial inoculants on the content of soluble protein and free proline in tobacco seedlings

T4 ZMIAERWEDEFNBEETAMELSE. HEHERIENTNE

SOpi AR R Y 2 (mg/Gw) e TR 2 7 (ng/g)
CK(#7K) 3.715 206.800
W& AR B 1R (Th) 3.141 628.880
Fili B2 2 U B (Bs) 6.886 169.340
WAL (PI) 4.590 96.140

4. WHig

WA MR A AR TR M R B B S O e AT . MR SR R B A (1 5 AR
BRI, bk, K. BERMT RS, WRREHCAEANEEOE, &RUMEDT A
A T VAR A 1 B AR RR 2 — . MDA SR R4 BB Bl SR O B 2 =4, 5 ) MDA .3 W XA
WIS 3 T K [14]. MDA i R RBP4 —, R R e T R B A B A [15] . AR
Uy o b R S S T T A TR PRI B MDA SRR T BBV N 5 T 1 R S e A
BTG E, SRERLA IR M. ARSI A0 R, A0 AT LUE A B ATV M 2 11 R AR B (9 i
B AR K B T, HENE RIEREE IR SI[16]. YR TRAEY, AR S SRS
B T B INAE TEAR G oS3 TS R A b B8 P R ) A J T D T 390 0 ) i S T LA 0 398
BEMIHCTTRE I[17]. R R AR A0 56 08 2 A R AR 5 T i 5 e v 5 25 R ke S e 2408]. &
WSS Rt X — 5B

b, BT A A ORI R A bR . K BEE. T
FEREMOR EHA (R, RS A b R A B S, L T R B S T AR
WK, ORI AL

T T R B AR A SR 2 A A LA P o O T BRI, AR ST T 140 2 B 8 b T L 4
I AR RO, BRI, MR R, SRR, MRRR R R, R
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R SRR AR, IR B R B M[19]-[21].  RIREFE R BN F R A AT B . 2R
FEFF TR AN AR B M B S ), B G AR . ASHIT 901 UORE AT 2 R 20 T (il 5 2 SR 7 ) M BT (0%
BB NI TR R 1) 70 0 B B DR O RE T, F 4 & AR R AR B AR AR AT X EE iy, B Hh R 27
FFE 5 & 2 AT T R 2 5

5. &g

AT FT AT i3 X AR 2 M0 99 Wb RO FEXS G, I 1 A o P 1A DR BN TR, U A B R
A ZVEIR AN A AL VB (POD) S8 AR BEAR A, PRZAE LI AN [7) Sl A M R 1 e 2R K I i 22 57 (1)
B AT SRR KRN RARE R )G, e AR 2R 231 & B BRI
Rt HerRoRS B2 ST BRI 5 v AR s 25 O TR IR AL, ROR et (2) =R smns
A SAC R (SOD) A . I | IEE(POD)E M I B M (CAT)IEE . UL R (MDA) &
B BB R (T R B S B B R ) A ER bR R R R A R, KT R = A A
P HEMR A K BR AR S LI AN R 2L (B) A TT 15 VRS AT 2 PO 200 1 (Ol 5 2 FRLAT 1) A 30 1 (O 2 4R 1
BRI FTIE IRACEE 1) 700l 60 B 5 DR R JRAT FUEAT 0 LM, s LR R 2 ST BT AE MR R 8 e (et A Ty i
MR E RS . RE LR RIS KRB B 1 5 A FEAE A P S R 5 0 T AR SR A . X J o Al
WREGL BUR B2, AT TR HXHA AR — @ M B . A T 45 RO B2 A W R 3R
&%,
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