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Effects of Garlic Straw on Tobacco Root-knot Nematode Disease and Physicochemical Properties of Rhizosphere Soil
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Abstract The effect of sterile returning of garlic straw on tobacco root-knot nematode disease and rhizosphere soil was studied using flue-

(1.Agricultural College of Kunming University/Yunnan Urban Characteristic

cured tobacco Honghua Dajinyuan as material. The results showed that T,( garlic straw was applied to the field at a time of 4 500 kg/hm” before
transplanting tobacco plants) had a good control effect on root-knot nematode. The soil nutrient content of each treatment increased first and
then decreased with the advance of growth period. At different growth stages, the activities of catalase, urease, phosphatase and protease in T,
(before transplanting the tobacco plant, applying garlic straw into the field at a time of 4 500 kg/hm®) were significantly higher than those in
other treatments. The content of phenolic acid in soil of different treatments increased gradually with the advance of growth period, showing en-
richment effect, and the control treatment was the most significant. T, ( before transplanting tobacco plants, garlic stalks were applied to the
field at a time of 4 500 kg/hm”) could effectively reduce the content of phenolic acids in the rhizosphere soil of flue-cured tobacco and reduce
the allelopathic autotoxicity of soil. At each growth stage, T,(before transplanting tobacco plants, garlic stalks were applied to the field at a
time of 4 500 kg/hm*) had a higher number of fungi in the rhizosphere soil, a lower number of bacteria, and a higher ratio of fungi/bacteria,
which showed that before transplanting tobacco plants, one-time application of garlic stalks at a time of 4 500 kg/hm’ could increase the num-
ber of fungi in the soil, reduce the number of bacteria in the soil, and significantly improve soil fertility and soil activity. In a comprehensive
consideration, the control effect of garlic straw on tobacco root-knot nematode disease, the garlic straw added amount of T, treatment ( before
transplanting tobacco plants, the garlic straw was applied into the field at a time of 4 500 kg/hm”) was more appropriate ; the one-time applica-
tion of garlic straw 4 500 kg/hm’ could increase the number of fungi in the soil, reduce the number of bacteria in the soil, and significantly im-
prove soil fertility and soil activity.

Key words

Garlic straw ; Tobacco ; Root knot nematode disease ; Rhizosphere soil

AR B R 5 2 L S AR 2 2 LR G BT S R 1Y A A%
F TR AR A A A AT 12 B, i IR FE A
PR FERIA EARMEIAE I R T, B
MyE SRR o BT T2 B S5 b Ja S A R
AU, PR ] AR A R K TR S O B AR X 2
— HNEAE P A A M AR, R
i ER e RS LAY E 7K & NINE{ 1 e o8 YU D SN 26 T
AREGZ BRI R AW R 3, 280 B WA A e 251>

HETH +TEBMIELA =48 AH % 3| A (202153000024
2017,2019530100240048) ; = 1 5 # H FA S B X A 4R B
(2022Y708) ; = d G A /T A F AR A LR B (2022Y711) 5
ZEHAHEFAFEHRLLT A (2021Y731),
ARIELL(1991—) , o, =@ WA, M LR A, AR &
Ve A 3E .« BAEEE, R, &, NFE 3
R

KiS A 2022-04-15

EERN

EAR IR B R o T KR EAR S L U I Bl AT
IR~ #2570 0 3 S BUTCRE D RO 0.5% R BTAE R 2R i o)
Bl 10% ) 0E IR BT i3 Ok 20% 09 TR - v 11 RUAE
TERSRI G A IR

P 2430 AT — A B A R OR:  (ELRE 8
JHIBS TS 17 250 S ) g AR R A, 2 24 590 ) A AR X
B AR AL R R, ARSI R HT A i Bk AR )
f E I RSB e IR 3 23 5 R BB 5 Y A )
PR BAA AR D) B B RO B AT B IR , A5 B
A EF= R EDRE LR  BFIERY, BB T 44
T TSSO R AR B RAF IO AR R ™ . 1
BEYLESINNIY P IEZEZ (8 N e (27 PPN [ ROy R
HRESLE AU BB TR b o S e, 28 3 e aed [T ) /N Xt
B, £ HUBE 4 ARG R AT o ALk OGS A8 AR 2 4 s ) 42 )



51 % 6 41

RIBLLH K ARAEAT IR EARLE & R A BAR IR R IR AL MR 09 %0 137

BORKTHEMA K LT - EFR 5 B E RIS . 1 E
AR SR B S, DAY A S R DX B ) 2 4 A = A4
WA SRS 2.

1 #R5F&®

11 RIEFR R LU IRLT AR ST AR iR
A PR B BH T O 0 IR R 85 AR PR B AR TS T A
BEA K FAFEFF , ZEHAAR AR, B 1~2 em B RGRFEFF
— RV ATK T, AL AT o >R F ] BEAIL DX 2 HE S, B4~
EPHREE 3 R, Kanfs RO BE B4 & 240 B2 0.62%
0.18%71 0.95%,

1.2 Kmigit 5T 2020 4F 4—10 AR T A E
HR &Y 2% Hs & AR X . R 4 A KT T id H 2
RhBE, 4 B2k 3 000 kg/hm® (T, ) .3 750 kg/hm’ (T,) .
4 500 kg/hm*(T,) .5 250 kg/hm*('T, ) , %} B& CK At F s
FiFF o TEMIRRAL R AT, BB R 1~2 em (Y RGRFEAF— IR 1
EATH, BIFFALS] . SR A H R BENL X AL HES, A~ b B
23,

SRS # 5 HURE R A R HERR S, A BIHERS AR | 1A
BRI (FERRJE 30 d) HER I (BEARE 60 d) FIist] (R8 ok a
90 d) SRAE AR [F AL BLIT M HEAR K 10 em Ab, HAR 3 em, IR
15 em AR PR T3R5 1000 g,5 S AbBE 4 AN 3L 20
AHER L ER 3R B HIERE R R IR A S 2 A, —
£ 200 g 3 A TG 4% HR AV B T K & A ]S EG E= R
=80 CHKAHIRAAL N — 20 =@ =7, 77— 1 24 800 g FH
T RE TR SR AN L S RS T
1.3 MEMBSAE
131 4 NASTR) A BEATR B AR 245 4 s 9 5 1 L R AT . e TR
GB/T 23222—2008 F) 73 T~ I SR WA 9 81 A A [ Ak 3440
PRARGEZ O RT3 o SR S AHURE T 3%, RS0 10
BE, THR R R I T TR BURIAR R B VAR
132 AEGH R0 0E . 256+ BCEIER
B 7 0 R e pHL A BIL B B R A i
{070 1
133 HIEEEEEIGE . SR BT I R
I G JEREG | IR EG | R AR
P AT
134 FIEMERYFINE . 2 IS 107 E +
RIS T e AL AE TR X R AR R A
IR TR PIEEIR 4T SR W DRI R
135 HIERUAEY B A 2T 98O i H R (gRT -
PCR) f)77 B AG I 4 398 7 B B8 AN T8 RO Bt . BEER - S A
THEKI A DNA, R FH B R 5 % 51 9 (ITSIF ;5" - CTTGGT-
CATTTAGAGGAAGTAA - 3', ITS2R: 5' - GCTGCGTTCT-
TCATCGATGC-3") 4 i 45 5 5| # 16S (338F:5'~ACTC-
CTACGGGAGGCAGCAG - 3', 806R: 5’ - GGACTACHVGGGT-
WTCTAAT=3) #47 qPCR 43 , A bm o ff 2 o s A0 iy A
S E A E R PSR & & PCR 351 : ChamQ SYBR Color
qPCR Master Mix (2X) , £ fit PCR {¥: ABI7500 %% Y6 22 it

PCR ¥,
2 RS
2.1 FEBEITEAKRIR L & HBHIFHERR A RS EEXT
HAARARZE L HORBIR ORI R 1, 3R 1 nl %0, 45 4b 3 K
KRB A CK>T, >T,>T,>T,  JRIEEEEM N CK>ST, >T,>T, >
Ty BARCREI T >T,>T,>T, o BAKE T, , IG5
FER A 4 500 ke/hm®  HREELZE i i iARICR BT o

F1 TELEIRRIRE L RIRHIBERR

Table 1 Control effect of different treatments on tobacco root-knot
nematode disease
s e e BRELE

ey B ORI Toon ppsdiby
Incidence Disease .

Treatment . effect Ranking
rate // % index %

T, 85.00 b 82.15 ab 8.17 b 4

T, 78.60 b 78.23 b 12.45 b 3

T, 32.50 ¢ 39.40 ¢ 55.96 a 1

T, 36.20 ¢ 41.40 ¢ 53.72 a 2

CK 100.00 a 89.46 a

T : [P [N T REFR AN AL BRI 22 5 . 3% (P<0.05)
Note ; Different lowercase letters in the same column indicated significant
difference between different treatments( P<0.05).
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Table 2 Comparison of agronomic traits of tobacco plants under different treatments
BRERE B RO . E WA AT
Transplant Treatment Plant height Effective number Pitch //cm Stem circumference ~ Maximum leaf Mai.umum leaf
days //d cm of blades // cm length // cm width //em
30 T, 3252 a 825a 520 b 2.13 b 44.33 b 19.23 be
T, 33.16 a 8.36 a 6.35 a 246 b 43.53 b 20.45 b
T, 36.26 a 8.79 a 6.32 a 3.65 a 52.33 a 23.46 a
T, 34.56 a 7.62 a 526 b 383 a 48.60 a 21.15 ab
CK 21.23 b 6.45 b 413 ¢ 1.87 ¢ 3845 ¢ 19.03 ¢
60 T, 89.45 b 15.00 b 9.25 be 343 b 71.67 ¢ 3145 ¢
T, 88.27 b 15.46 b 10.23 b 371b 7235 ¢ 30.23 cd
T, 115.46 a 18.64 a 12.48 a 428 a 78.56 a 34.05 b
T, 112.30 a 17.67 a 10.95 b 420 a 75.23 b 38.23 a
CK 75.46 ¢ 13.22 ¢ 823 ¢ 345b 71.02 ¢ 28.46 d
90 T, 123.67 ¢ 18.20 b 11.56 ab 4.02 a 82.33 a 38.20 b
T, 128.00 b 18.33 b 12.10 a 412 a 84.06 a 3745 b
T, 135.20 a 20.15 a 12.50 a 4.56 a 86.20 a 42.10 a
T, 132.13 ab 19.40 ab 12.60 a 4.40 a 84.58 a 40.13 a
CK 92.13d 16.00 ¢ 9.03 b 3.50 b 75.46 b 30.02 ¢
T ARG R RN [RI AL B 22 5 1 2 (P<0.05) .
Note ; Different lowercase letters in the same column indicated significant difference between different treatments( P<0.05).
F3 FEAEIRERTEFSHEHE
Table 3 Nutrient characteristics of rhizosphere soil under different treatments
R JE KL g AP BA IKAEER G A
Transplant Treatment pH Organic matter Total nitrogen Hydrolyzed nitrogen ~ Available phosphorus ~ Available potassium
days //d o/kg o/kg mg/kg mg/ kg mg/kg
30 T, 5.04 b 2042 d 12 a 64.33 b 2315 ¢ 987.52 be
T, 512b 21.60 d I.1a 43.45 de 2345 ¢ 460.23 e
T, 6.50 a 27.34 b 1.2 a 36.26 { 18.03 e 478.96 e
T, 6.63 a 27.56 b 1.4 a 35.60 f 20.35d 420.27 e
CK 4.86 be 20.18 d l.l1a 68.72 b 25.46 b 1 075.63 b
T, 5.14 b 24.56 ¢ I.1a 82.15a 3122 a 1 011.56 b
60 T, 513 b 24.86 ¢ 1.1a 48.95 d 26.32 b 578.64 d
T, 6.45 a 29.13 a 1.4 a 42.13 e 19.46 de 546.32 d
T, 6.23 a 29.40 a 1.4 a 45.12.d 25.14 b 560.12 d
CK 451 ¢ 21.45d 1.0 a 86.46 a 3045 a 1245.36 a
T, 4.78 ¢ 1822 ¢ 13 a 5212 cd 26.41 b 654.31 d
90 T, 5.46 b 17.56 ef 14 a 40.12 e 20.45 d 32249
T, 6.64 a 21.30 d 1.2a 31.02 g 17.20 e 32415 f
T, 6.22 a 21.32d 1.2 a 34.56 fg 1823 e 475.13 e
CK 4.08 d 16.45 £ 1.0a 54.33 ¢ 25.66 b 892.46 ¢

T : [RISANRING B FR AN R b B ) 22 5 .35 (P<0.05)

Note ; Different lowercase letters in the same column indicated significant difference between different treatments( P<0.05).

24 AEAEIT BRI AR AR L R
4, 4T BARIG 30 d, T, MR- 1 p o S AL S
FRIVDR BT 1 s T e AR B, 43 S ) R 7 T 107.73%
MA811%, T, T, F T, Z A1 EGEMETC B3 2% 5, 1Y
WEE TR, Ty T, 8 T AR, 4y
SN R T 125.26% 1 127.77% ., #3%)5 60 d, T, R R
b R A M T A AR A CK i T
195.44% T, 1 Ty Ao =38 v ik i R 8 e g 0 1 4 B 8 o 1
FCABAL I, DR BEE R 53 548 CK $&055 T 75.46% Fl 81.91% ,
PRI M3 4 CK $5 T 83.33% 11 100.00% , T, FI T,
PG P 3 i T LA A 3, 43 504 CK $ 35 T 135.86% 1
121.41% ., #4590 d, T, MR + 35 b i Ak UG IRl B

P IREAI AR P MBS PR R 45 LA AR B, 533 CK 428 1
144.92% 42.35% ,60.00% 11 68.90% .
AT AR AT, T, oo A A Sl U 6 Bl

HAMHEERES
2.5 FEEN TEEMEEMBRARE AR LEHARPS T
SEMTRIYIILE 5o 3 S ALA, AN [ A BEUHBRAR B 1 1

RGN i 6 RIS, 530 A X P R R A AR
TAMR A-TF R LR A AR .

BoAR 30 d, Ty e R IR & A T A ARG
H AT TR PR A AR o R IR A A B 3 )
B CK F#AR T 55.76% .75.66% Fl 49.75% . ##%J5 60 d, T,
HOG R HEOR T IR A R T AR A7 SR PR A R



51 % 6 41

RIBLLH K ARAEAT IR EARLE & R A BAR IR R IR AL MR 09 %0 139

x4 FEIALIEIRER T EEE Y

Table 4 Enzyme activity of rhizosphere soil under different treatments

BRERE o MR 0w R

Transplant Treatment Catalase ;{Ej;; Phosphatase ~ Protease
days //d wge(eed)  MYE e (grd)
30 T, 0256 e 34225de  0.007 c 723.568 e
T, 0350d 35313 de  0.008 be  952.485 ¢
T, 0.484 ¢  49.257 b 0.009b 1248.452b
T, 0252e 37.156d 0.008 b 1262.356 b
CK 0233 e 33256 d 0.005 d 554.235 f
60 T, 0345d 42223 ¢ 0.008 be  821.325 d
T, 0.514b  56.345 a 0.011a 1017.532 b
T, 0.712a 58414 a 0.012a 1472332 a
T, 0245e 41.256 cd  0.008 ¢ 1382.142 a
CK 024l e 32.112f 0.006 cd  624.236 e
90 T, 0225e 32435f 0.004 d 524.125 f

T, 0445 ¢ 36426 de  0.008 be  615.272 ef

T, 0.578 be  45.741 be  0.008 be  992.412 he

T, 0224 e 32.125f 0.005 d 915.232 ¢

CK 0236 e 32.132f 0.005 d 587.563 {
T [FWFANRNG SR F RN R AL B 22 57 1. 3 (P<0.05)

Note ; Different lowercase letters in the same column indicated significant
difference between different treatments( P<0.05).
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2.6 FREENTFEREMBENZIE AR IRER L
B RcE WL 6, Bk 6 T, BBk 30 d, Ty ARPR 4
BB B T A A BT, 40RO T A AL
B, Bdk)E 60 d,T, R Fr 3 B o v T H b B,
T, g5 BB T AL 2, k)5 90 d, T, MR 14
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{3 1Y) B B R bR 2 — , FR PR 19 L A/ 400 A ks AR R AR
PR A0y AR PR RS R G R e R s . AR
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Table 5 Phenolic acids in rhizosphere soil under different treatments PANT pug/g
BREORK gy SRR gy T 4T eI T LR
ransplant P-hydroxybenzoic R g S et . A
days/d Treatment acid Vanillic acid Eugenoic acid 4-Coumaric acid Ferulic acid Cinnamic acid
y
30 T, 0.53 de 127 e 1.78 e 3.56 d 1.56 e 1.25h
T, 0.52 de 0.58 g 1.20 f 2.89 e 0.89 g 1.85¢g
T, — — — 1.23 f 0.46 h 1.02 h
T, 0.45 e 0.86 1.25 ¢ 145 ¢ 0.75 g 1.69 g
CK 0.56 d 1.26 e 1.23 f 278 e 1.89d 203 f
60 T, 0.62 ¢ 224 ¢ 245d 4.56 ¢ 2.03 ¢ 245 e
T, 0.68 be 0.95d 2.22d 3.56 d 1.12 f 2.89 e
T, 0.23 f 0.11 h 0.89 g 142 f 0.58 h 1.23 h
T, 0.50 e 1.02 e 1.25 235 e 1.25 1 3.02d
CK 0.73 b 2.89 ab 293 ¢ 3.79d 246 b 4.56 b
90 T, 0.68 b 279 b 325b 546 b 2.13 be 3.23 cd
T, 0.74 be 1.52d 2.86 ¢ 4.02 ¢ 1.74 d 3.65 ¢
T, 0.26 f 0.46 g 1.04 f 1.68 f 092 g 1.86 g
T, 0.56 d 1.56 d 2.68 ¢ 2.89 e 2.03 ¢ 4.02 be
CK 0.94 a 3.46 a 4.35 a 6.42 a 3.28 a 6.52 a

T RIS NG RSN R A B A] 22 5 . 2 (P<0.05) .

Note ; Different lowercase letters in the same column indicated significant difference between different treatments( P<0.05).
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Table 6 Microbial quantity of rhizosphere soil under different treat-

ments
. TG AL N
BRERE o Dt copy 0/
days //d Treatment n7umb.cr r;umbo.sr bacteria
X10"copies/g  X10" copies/g

30 T, 1.27+£0.02 ¢ 1.45+0.02 b 0.008 6
T, 2.25+0.04 ¢  2.13:x0.35 a 0.010 6
T, 2.85£0.03d  1.62+0.23 b 0.017 6
T, 2.04+0.12 e 1.52+0.05 b 0.013 4
CK 1.52+0.05 f 1.65+0.01 b 0.009 2

60 T, 6.53£0.16 ¢ 2.56+0.25 a 0.025 5
T, 11.25+0.92 b  2.53+0.43 a 0.044 5
T, 12.45+0.35 b 1.10+0.41 ¢ 0.113 2
T, 18.75+0.23 a  2.53+0.23 a 0.074 1
CK 7.09+0.04 ¢ 1.76+0.05 b 0.040 3

90 T, 1.25£0.01 g = 0.26+0.02 d 0.048 1
T, 1.36£0.04 g 0.19+0.07 de 0.071 6
T, 2.03+0.12 e  0.15+0.03 ¢ 0.1353
T, 1.71£0.05 f  0.24+0.05 d 0.071 3
CK 1.25£0.03 g 0.22+0.02 d 0.056 8

T [RFUA [RGB R R [ b B R 28 53 835 ( P<0.05)
Note: Different lowercase letters in the same column indicated significant
difference between different treatments( P<0.05).
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i, BRI b AR e, R I ) S e
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