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Abstract: In order to study the integrated effects of fumigant and bioorganic fertilizer on root-knot
nematode and soil microbial ecology, dazomet and YB-04 bioorganic fertilizer were applied successively
in a sunlight greenhouse. The results showed that the number of nematodes in soil and root-knot on cu-
cumber after transplanted 90 d were significantly reduced by the combined use of dazomet fumigation
with YB-04 compared to that of the single biocontrol treatment and control, with a nematode decrease
rate of 89.1%, a root-knot index of 0.5, and a control efficiency of 87.8%. In the meantime, the com-

bined use of dazomet fumigation with YB-04 significantly improved cucumber growth, with the yield,
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plant height, fresh weight and available leaves increased by 46.4%, 18.8%, 63.0% and 17.7%, respec-
tively. In addition, the amount of soil bacteria and fungi, the ratio of bacteria/fungi and the activities of

three soil enzymes were significantly reduced by dazomet fumigation. Compared to single dazomet

treatment, the combined use of dazomet fumigation with YB-04 improved the amount of bacteria up to

28.4x10° CFU/g, the ratio of bacteria/fungi up to 201.2, and enhanced the enzyme with invertase activi-

ty to 86.0 mg- g - 24 h™'. The results indicated that the combination of dazomet fumigation and bioor-

ganic fertilizers could control root-knot nematode efficiently and safely, thus indicating an important uti-

lization value in agriculture.
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2N T A Y A% FE B B G (di Primo et al.,
2003; 5K 555, 2011) o A7 BEAE 55 (2011) H1 5K 25 55
(2013) B & B, AR T B T iR 45 2k U M. incognita
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BTV , 2] TR P - 984 72 25 G240

Hl, HEEER A MR C 2N H T35
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W20 AE,2018) , HZ A FH AR R A A 4 o IR & 7 4
BTARZE 2 RO R EE A fiR1E . AT Y YB-04
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ot S I A R 6, R MR AR R AR R
Al Hwial R o B 7 434l . GZ-280BE-LED Y
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YB-04 4= 1) 14 AP L 150 kg/hm? it F 4 7047 V40t ; (3)
98% i [ L) 225 kg/hm? iffi F 1t B2 25+ Y B-04 A 4 14
HE LA 150 kg/hm? it FH £ VA it 5 (4) 25 X R K45
A0 T AR - HEERF 25~30 cm, ARJFBHALFE (1) L (3)
$HUitE 989% i, FERRIL S 1R AT, I herk 2 £ 1
T RIS K 1 709% , - 0.05 om J5E B (1) SRR} R 2 4]
BRI 15 d, O SUG IEFHF B AR BN . 5
JICHT B A s A0 B (2) F1(3) FF )it A YB-04 A= 4 14
NI B TR = ZE XU TR, ARIE 30 em, 1 7#F 60 cm,
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FIFH SPSS 17.0 B A4 X i 40 Bt A 7 B 25
24387, R Duncan [T = W 22 150017 25 57 i &k

2 BERESH

2.1 AEAIERT HEERRE L REENFI
A P B2 A BT, A X O g8 b 2 I AR 25 2
WA EE R 10.0+3.1 Ff/g +, Ll M E 2R 5 +
B 2 AR S5 2 BBCR TR AL, 3RS 0 d,
40

W W
S W
T T

20

2IRIRG R g B /g -
Number of J2s /g soil

g 2 AR S5 4 AR LT 1.0 /g 1 MR
T 2 AR L AR S I (B 1) . Hor,
e T R I Y B-04 T A 740 it Ak BE 4 3 v /1 2 4 AR
GELR AR IR AR R e KO, B N AR S
30.60.90 d +-HE () 2 BSR4 2k HUECE 530 R 2.5
3.8.3.55%/g + , £k AR %53 51k 81.19% .81.7% FiI
89.1% ; 1 P B 2% Ab B R B NEE 385 30.60.90 d 1
s bR R4 91k 76.5% . 73.3% F171.8% ;5 Y B-
04 DA AE YA AL B 338 v 2 WA AR 4 2k B HLAT o
B0 J5 FEAR A a3 B AR ST 90 d -4 b 2 R AR 25 4K
HBE 9.9 /g +, R AR N 69.3%.

—— Daz —=—=YB -+ DaztYB —--CK

30 60 90
B JG KB Days after transplanting (d)

BE1 REALE L 2 iIREL R B EN TN
Fig. 1 Population of second-stage juveniles (J2) of root-knot nematode in soil under different treatments
B PR YRR ER . Daz: MRBEFEZEA0EE ; YB: YB-04 FALIAALHE ; Daz+YB: KRR KA YB-04 H AL 4 it
AbHE; CK: 25 H X8, Data are mean+SE. Daz: Dazomet fumigation; YB: YB-04 fertilizer; Daz+YB: combination of dazomet

fumigation and YB-04 fertilizer; CK: control.

2.2 AREIAIEENIRE L RHERIBAE

ANTR A 35 ) AR 251 H5038T EU 2 o0t e Gl 25
. Horp MR e R 28B4 YB-04 12 JIE VA jiti A 3 £t 3%
JICAR 5 45 85 Lb B oph i P Al 12 B 25 5 YB-04 16 IE V4
Jite Ak R H I 2 R A, AR S5 TR B 0.5, B IR AR 18

87.8% 5 TN A 3 I 7% b By ¥ JTAR 25 48 %50k 1.3, Bl
TRRUR K 68.3% ;5 YB-04 2 AT 14 7ita Ab 2 1) 5 JTCHR 45
FeBUH 1.5, DT IARUR N 63.4%(F 1) . KR
785 P YB-04 B HE BENS 8 25 18 i X B JIAR 25 28
AR AIBIAR R o

R 1 MEEZEKA YB-04 FEALAMEX R L BIAR &N E KR

Table 1 Influences of dazomet fumigation and YB-04 fertilizer on the occurrence of cucumber root-knot nematode

and the growth of cucumber

N »‘A% =} /. El iz
wu M PUCE e wm o mmggermc (000 (R
Root-knot . Yield Plant height Fresh weight Available i .
Treatment index efficiency (t/hm?) (cm) (2) leaves maximum  maximum
(%) leaf (cm)  leaf (cm)
ki Dazomet 13402b  683+55b 7.0£02b 101.7+1.7bc 380.2+19.7b 14.7+09b 12.0+03a 16.3+0.8 a
YB-04 FHE 1.5£0.1b  63.4+3.6b 72+0.1b 105.7+79b 433.8+43.0a 16.7+1.7a 13.6+08a 17.0+0.8a
YB-04 fertilizer
FiFE+YB-04 I 0.5£0.1¢c  87.8t1.5a 82+0.4a 113.7422a 476.1423.5a 173+1.9a 13.740.6a 16.8+2.1a
Dazomet+YB-04
fertilizer
25 FIX R CK 4.1£03 a - 56+02¢  95.7£22c¢ 292.4+243b 14.7+03b 122+03a 16.0£0.3a

FEP B R R . R AR [E R 2R 8 45 Duncan FCHT G 22 R I 1E P<0.05 /K F 24 % 2% . Data are mean+

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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2.3 AELEMEREKREKRFEM T

F P BE R KB YB-04 B AE Y4 Jiti b #H AT Y B-04 B
JIES 9 e A %) 8 TR v B R O s
X W S 2B B e K A K e A BB ARk
Hor, MR B 25 1565 Y B-04 T AL Yy it A B 28 JIX P ok
BN 113.7 em, BE T Ky 476.1 g, AR RN 17.3, 4%
S HEAS R R 25 T 18.8% . 63.0% A117.7% ; YB-
04 T T ¥4 it Ak 34 ¥ JIC B9 B 55 o4 105.7 em, fif 55
433.8 g, AT RUMECH 16.7, 43 5 LS 6 IR 8 25 184
10.0% . 48.6% 1 13.6%; i A¥f P 2 7% b P 8% TN A ik
1 R A SO R R R R TE S S X
FEAH LB TC 25 57 (% 1),

AN Ab B B8 IS AT (2 A 3E P~ VE R, b A
G ARG Y B-04 P AT V) it AL 3 ) 8 T 357 LL A
e FFAR B 2% 5 Y B-04 T HIE Vg it Acb 24 S 22 488 o
K 8.2 t/hm?, HL2s () I 3548 7 46.49% ; K e B 2%
LD TR T 4 R 7.0 t/hm?, 25 0] R 5 8 4

25.0%; YB-04 B AT V) jiti b 2R 7% 8 )= R 7.2 t/hm?,

Lb2s PG R 20 ™ 28.6% (R 1) .

2.4 FEAERT HIERA YIS IR E AR
AR A PR %A 3 b B il A W A e A Al

R EES . MFEEZRIKES YB-04 LA

Aok B (1) A 9 e 20 B KR B AN B/ L AR A o

PR G0, Ak AR RE R HK S YB-04 BBV it
AbF A 8 ELR B R 14.1%10° CFU/ g, 3875 1
Xif FE R Y B-04 4 A 74 it A BHAS) (o S5 FAAIG . MR T
Ab PR b3 A B | TR AR B 2 R LA LR 53 )
}32.1x10°CFU/g . 1.5x10* CFU/g #11138.7, %] He 25
Xof HE I S RAR, T Y B-04 P A 140 it Ak B 11 398 v 41
RUESCE FIZH TR/ L TR ARS8 2 POk BRI 34 i, 43
2R 61.5%10°CFU/g f1220.0(F2), R
Je i 11 Y B-04 T I BEAE D e At Pt B 2 %) S )
T BRI, I8 A - A A M A B

R2 WEREKS YB-04AMEE L T EMEYEEN T HEEEERN D

Table 2 Influences of dazomet fumigation and YB-04 fertilizer on soil microbial quantity and activities of urease,

invertase and hydrogen peroxidase in soils

AP Soil microbial quantity

+ 3R Soil enzyme activity

b3 TR NERT] L Ok FEWETE AL A
Treatment Bacteria Fungi B;cteri;/}un ; Urease Invertase Hydrogen peroxidase
(x10°CFU/g) (x10* CFU/g) € (ug-g'-24h") (mg-g'-24h') (umol-g'-24h™)
Ml Dazomet 2.140.5 ¢ 1.540.1¢c  138.7493 ¢ 1213492 ¢ 415+1.7 ¢ 2.9+0.1b
YB-04 1# it 61.5+4.7 a 28.1£0.7a  220.04252a  410.2£10.0a 95.245.7 a 4.7+0.1 a
YB-04 fertilizer
HMiBE+YB-04 A 28.4+1.4b 14.1£02b  201.2420.5a  329.0+14.8b 86.0+1.2 a 44402 a
Dazomet+YB-04
fertilizer
75 X R CK 39.5£3.0 b 259+1.7a  152.6£11.6b  347.148.7b 70.4+3.4 b 4.6+0.1 a

P EE I EE bR . RS AR) F B 7R 42 Duncan [GHT &A% 22 B B0 7E P<0.05 /K F-25 5% 8 % . Data are meant

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

A B2 T 2 Ak 3K - Tl T A 1) T K, I
FEAR T 30 d, g8 b IR | A A R ) A AL S Y
TWEPESY MR 1213 ug-g' 24 h' 415 mg-g ' 24 h!
F12.9 umol - g™ - 24 h', ¥4 25 [ X I8 I 35 BT
65.1% .41.1% F137.0%. HpFEEZEES YB-04 WAL
70 it Ak B - 9 v JOR Tl R Ao ST S 1) T 2 0 3 Sk
329.0 ug- g 24 h' f14.4 umol - g - 24 h™", 525 X
WROC W 35 25 57, REA TG PE 0 86.0 mg-g ™' 24 h' 4%
25 N BRI RN 22.2% , {H 255 o filt AR A B
ZEALSAR LL , A P TE 25 RS YB-04 TR T V4 it A 2 -
8 v i | OB Tl N S AR S Y T ) 0
58 o Y B-04 B A V) it Ak FH - 398 v JUR AT FR AR At A 15

PESM 5K 4102 pg-g' - 24 h ' f1952 mg- g - 24 h™,
B2 0T R S B RN 18.2% FN135.2% (3 2) . £

SRV EIVE T | 50 - G A
3 i1t

A YIB i R ARA A A B R
HR A5 2 HUs S A ) A% 5 (W 22 T B, JF HAESE
B A 7= T O T 3 R ROCR (S8 24, 2016) o
Huang et al. (2018 ) 8 H B AR 4 R R I5A- g
HEAE DE T2 P 2R AR 25 4k SR B 19835, 1R
Bi7 1A SR B I i 5 SR T AL A5 (2016)WF 5T T AR
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IR LA A TR B i 20 v TR 5 48 s A B YA 4L
L G5 0L R B RE LR A5 A TR B AL B 0 B R AR AN
BRSO R AR (2011 M IS B BES A ML
HE B ¥4 T AR S 2k iy, % PR Ak ik b B AR 25 %6
R E G D A B AR AR A 5 A 1 A
(2017)FRAE L ALY AT A= AR 25 2k s B IR
SR A 34.9% , I HHA —E R =1 ; S 4
(2016) FI| A B FNi% 25 U 75 5 Paecilomyces lilaci-
nus WA B 17 T i AR 25 2 AT U BT RCR . A
AF 5 R FACRTR) A oA B 2 B A5 ol 0 v A it B 3
B IARZE 2k UG , i R BE 2R AR A% % K 3 rh AR &5
28 0, A RO PR YRR, SRR S A R RSP
{14 A 0 T AL 90 i A 6 JTCAR S, T 90 o) o TR o £ 458
HNFEA 2 SR, 5 Bl (o A R o A L
F PR T ARGE S AR P2 T BIARCR R it
TR K SR s = i, it s 32 7 i 26
TRRGE AR L T —Fh e B BRIt . T275%(2014)
38 T FL 5 60 d, 98% HiFE LA 450 kg/hm?jifii
T B ZR A B A 9 AR 45 2R HUGE %k 82.8%; X
FHSF (2011) 4123 98% AL 450 kg/hm? it F 1 5
7590 d 5 TR AR 454 U IBER Ry 88.6% 5 4%
WF5E H 98% MRFELL 225 kg/hm? it T FE 7% ) -4 it
YB-04 B T 150 kg/hm?4b P + 398 b (1) AR 285 28 HUOtiR
I N H 60 dJ5 4 81.7%, B4 90 dJ52h 89.1%,
e e AR HRGE 0 989% FFE L 450 kg/hm?jifi
R 2R AN ER B IR AR . R IAHIE T A I A
REZE G YB-04 B AL VA G B A 5 AR 4528 U {6
PR BRSO IR B AR B Y .

- SRR AR P R - SRR P A A A A
TR AR AR R E Y A R — A
FHEAR OB EERESE,2013) . fE—ERME T, BTl
RI/ZEC DA LU (B 8 B R TR AR (X 4
2016) . HRFERE—FP) TR T A X
A= R A S A TR (XK S, 2014;
Wang et al., 2014 ; Nicola et al.,2017) . A2
JERE , TR 2R BRI B T IS A E ) i
A ST ) BL s RS XA — BLANERUAE )
WIS PR AR A 8, B8 B AR S R R AT
A7 S, (52— S P LA B30 2 i 25
7T BB Bt S5 R A 0 PR 48 1 SRR SZ A PR
(Marschner & Rumberger, 2004 ; X1 £ 45,2015) . it
i ) - 498 TP kb 8 B 2 A R 2R PR ) A P R, T
DR E 2 BT B M AR P 0 - S v s 3 B, 5

SR £ B R A — DR KOT JF H gt
BEEMUEMIIX R . AW M EZE S YB-04 1
FIES IR Y b Bl A e T 7 Ak 2l 2348 T 240
PRSI B A A/ TR LA, SR WIAR R 25005 YB-04
A1 TS Y it B A0 D R A I B 2 ) IR W s
03 9 R BB A R PR ARE A K
TR A IREE A A AR S5 2 U KA

+ B ORI T U E Y AR R 2
— R EAH AR 0 P B (P 755, 2014) .
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