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Effect of New Agents on Heterodera glycines Control and Yield of Soybean
WANG Ling', ZHOU Jie*, LI Wei', YU Jing-quan®, LAI Yong-cai', LIU Ming', BI Ying-dong', LIU Miao'

(1. Cultivation and Crop Tillage Institute, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China; 2. College of Agriculture and
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Abstract: Heierodera glycines is an important world-wide plant-pathogen nematode which could cause severe loss to soybean
production, therefore, the control of its spreading becomes imperative. Earlier used approach seems to be inept in controlling
its outbreak. In this regard, bio-control and crop resistance induction technology seem to be versatile tool in preventing Hetero-
dera glycines infection. Thus, we studied the fungicide inhibition effect on cystic nematode of a bio-control agent Helisu and
its different treatments ( foliar spraying or seed coating treatment) on continuous cropping soybean at different growth stages in
Harbin to notice its effects on yield and Heterodera glycines resistance. The findings showed that the application of Helisu
could efficiently inhibit Heterodera glycines infection and decrease the formation of cyst in soybean roots. In addition, study al-
so confirmed the positive impacts of Helisu, the treatment during early growth stage could stimulate the overall growth and de-
velopment of soybean plants, which boost its yields significantly. Therefore, we propose that Helisu is an ideal agent to control
Heterodera glycines infection.
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s K B AR OB R 5 4 28 ) e e DR
AT 3K 40. 6% F152. 0% o LA UL, 764045 4
W2 R AU R A B 24 R R R ok R T Y
Jrt R JhEEZE NS ( brassinosteroids, BRs) JE—2%
BRI R IRACE W, D5 R R S AR YR, %
PR A KRR T AW AR A Y 0 1 & R
ERBEEIEM, Ktk 28880 . B
WFSE R, FEAE Y T3 S5 22 P9 I 0 TR 9 7 DA
2 B P D Y AR B B A T R e
2010 BIRTSE SR BR ANAZ 5 i 4 DL K AL
SERCE| 2t/ Bkl SRR 72 SR e S5 PON- 9 Wil g 75}
R BT R T B ) R e btk . Nahar 2517
UERHAE K AT BR 3 2ok 5 5 T R 145 4% (8] (%) - 7 7
SHHREH LR R B HIVE A . ft Song 25 W 5T %
30 BRI o B0AR T R AR 15 5 A% 5 MAPK
Ik S5 I X H ) B 0 R 1 ke B — 2 AE . T BR
SRR R A S A B A A E A A A
KB, i VE M ZF L FTF B ( Bacillus amyloliquefa-
ciens ) J&—FPELAT RS B TE M A A, AR KT R
HRT DL A — 2R 51 R A% 410 1) D R0 B T T AR
W, BRI K BT 2E FAT B bk HINOG
of 2B R T K R SO e R LA AR A G A
FRVEF X TR 2905 B A — 2 I R VE . 3K
PR 2521 K T P o 25 R O 8 0 A i 25 7
FER TR28, 22 5E TF28 Xt R AR 1 31 7 S
80.2% ~96.7% , PyoungKim 25" F| FH e #5 2570
FFE MET0908 X 5 dE AT B i6 o A Al 25
NG AR 7 B ARAR 04 1 RR A VE B 25 AT 181 40 B
RSB AL FEANAT LR . 72 h R & g sE TS R Y
IKF] 100% £ HAETJe HUARTH

ARSI I E 24 — FIh SR FR N IR RN A UE
3 ZEAUAT BT 04 B R 245 301 R 7 287 X M R U b X 3
YRR i PR B R 0 i 4 48 vl o 8 o0 ) 280 2R 1
s, A IR R Iy R AEAR AR 1 R il K v
PR B 1 T BB, O K M LR B A B iR
PRALZE S FLAl
1 #Rl5F*
L1 RIEXER

TRGTE 2 e V148 ARl B 2 B BAR A M 7 i Tl
DX 1, X Mo EE 6 4F L) B K, R
2R AU R T o I A AT K B A L

THCHREE AL AP E & S. 8% ,pH6. 3, fEL AT
TR 50% . 5 H 10 H#ERh, RAWE, AR XL,
K2 ~34% 135 6~18C,
1.2 ##l

HHK 255 “ R TR, BidiE S A Y IE
(2014) Ifi 7 (2062 ) 5, &5 fiff 3& 43 2F AT 2 x 10°
AemL™' 24 - RIHFEFENEF 0.1 mg-mL ™', Ak
25550 TR 22RO 5 A R AR5 B f i

MK SR e i 104139 (B g T4 4l B
“FERERHERR B 0F 98 i R G F o8 = A Al ), IR
7 MU BELL HU LA
1.3 iRigit
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R Z M TG AR ) AP L FRT 1 AKX ]
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Table 1 Experimental treatment

ianvivi A= 50) K Ak B 7
Variety Test procedure of bio-control agents
Jefy 104139 O EL L
Jei 104139 OVIESUER

F s 104139 X HE (Wit ¥ 7K )

K32 M X, W RE 20 mL 25550 i
A5 kg K IRAIE S8 T 667 m® i [N K 5L
M, 4 = R M IR e, R AR T A
10 d Wti—, W 3 Yo Akl , &1 ke
PP IIA 20 mL R S ZR AL AR, b B b5 T 1
B 1 h, EAERR

REMELRRAER KT RBEKGRER, K
ML RS — A (R 35 d) TR 45
S BRI BE ML 1S bR, KRR £ (0 ~
5 em) JERAERREARTZ H, PREFIR R A9 SE B A A 9
MRRGAR R M A, T A BB AR T B 7, T o
PRAEAR Bl SE e A, 0 R e MRS L b R S e
HR M BRI R AR AR R A A, BEHL
LS BRI, W0 bR sy | SRR IR FARRRL R | kL
. JFH 667 m’ SIS, T A A
L4 SR

R [E AR HE GB/T19557. 4-2004 X K AR P Y
R MIFLE R T (3R 2) .
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Table 2 Classification standard of resistance identification

BUR R Sy kit i
Class of disease resistance Grading standard Code
2k HS SRR AR 30. 1D BEBRORZE S, THiZET- 1
RS SRR IBBERON 10. 1 ~30.0 4, HEHEE /N, i 4 52 8, 2652 3
i MR SRR ILAEROR 3.1~ 10,0 A Rk A= KA T4 ol 4 o 5
iR RIS 0. 1 ~3.0 A~ bk K T 7
R HR B IR O A, bR K OE B 9

1.5 HIESH

JIFIN %4 FH DPST. 05 %4 il Excel 2010 % 4
PEAT AT M AL B 3 A 2T

BiTARER (% ) = O BEIX 3450 — A 2 X 44
B/ R IX ML) x 100

HEPER (% ) = (RhPEIX =4 — i R X 7= /%
HEIX =4 ) x 100

2 HR5HH
2.1 RAZFEAAEMNARRHAKRSTIR EHEL
HEEMNEM
KOG MBER A R (2 3) B K
SR WA (S 35 d) , R ERE AR S

AIAXT AR 7 L 2 1 00 o) 25 SR AN B b, T A Ak 3
KT BRI N T 9 H AR IE B i K I
eI, 7R 77 28 Wi AR ) 2 A A A A I AR T X
W HATYE SN 5 GO T 9, 6 R S ALk U By
B BH 58. 88% F1 84. 23% , Wi 4 H i) 2% S 1 2%
53, R Z Wi AR ) R AA IR KT X
W O E SRy 7 9%, % K T MLk de B 580y
B 64.33% \58. 64% , Wikh PR [E] 25 55 AN B 35 5 ok
1, R 1 ZE WU AR ) R AL A Bk I T
R A P TR) 25 5 4 2, OR 00 R Wt A e I T X R
RAVZA T AT 59039 R 7 9, %
KT Rk BB 53 3R 82. 90% il 51. 81%

*3 AEMBPRNZEARFLEIN KR EAFELRBERNTM

Table 3 Effect of different treatment on numbers of cyst outside soybean roots at different stages

ERTE 3] FAE] 453 g aRi]
The first period Flowering period Pod bearing period Seed filling period
g
Rl R Rl P4
Treatment B B B B
The resistance The resistance The resistance The resistance
No. /4> No. /4> No. /4> No. /4>
level level level level
AR Iy ZE Wit
Foliar spraying  1.25 +0.38 aA 7 5.58 £0.32 bB 1.63 £0.71 bB 7 0.33 £0.23 ¢B 7
of Helisu
AN FALAK
The seed coating 1. 16 £0. 35 aA 7 2.14 £0.16 cB 1.89 +0. 54 bB 7 0.93 £0.37 bA 7
treatment of Helisu
Xt HR
1.13 £0.29 aA 7 13.57 £0. 44 aA 4.57 £1.09 aA 5 1.93 £0.43 aA 7
Control

INEPREFIRTE 5% K22 5 B, KRG FHRFORTE 1% K225 B8, THE.

The lowercase indicate significant differences at 5% level, the capital indicating significant differences at 1% level. The same below.

2.2 RAZFREAEIEKE KRN

T A i AR T RS [ Ak B R GO [A) A Kk
R (R4 ~T) o LUE AR E B LT,
7R 3 2R P T Wt R o) A A B ASRER R L E AR
1l b R R A M B SR AT B

RESTESESRTE S N ek &N A NS UE
2SR — A AT AR R ) R Ah 7 LA Ak PR
e AR R BT IR 7 2% T G Ak B T 45 S S A
SORLIPIAR g 2% W T 3t Ak ) 5CR E TR T
KALFE,
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Table 4 Influence of different treatment on plant height at different stages (1)
b3 S R THAE S5 Bk
Treatment The first stage of cyst Flowering period Pod bearing period Seed filling period
A1 F W
43.46 +1.57 bAB 87.91 £2.15 bA 105.36 0. 69 aA 109. 87 0. 69 aA
Foliar spraying of Helisu
RAFADAK
47.38 £0.75 aA 90.03 £1.47 aA 100.43 +0.70 bB 101. 67 = 1. 82 bA
The seed coating treatment of Helisu
Xt
40.69 +0.91 ¢B 82.90 +1.37 ¢B 93.14 +1.09 cC 95.60 +1.41 cB
Control
£S5 ARRBRAZAFELEXNKEERKEIZIT
Table 5 Influence of different treatment on seedlings root length at different stages (1)
4k 3g i R T SEIEH) BRI
Treatment The first stage of cyst Flowering period Pod bearing period Seed filling period
VA0
13.46 +0. 87 bB 18.43 +0.56 bAB 23.10 £0.51 aA 24.60 £0.78 aA

Foliar spraying of Helisu

RIFABAK

16.23 +0.77 aA 20.53 £0.71 aA 21.06 =0. 62 bA 21.80 +0. 64 bB

The seed coating treatment of Helisu

X Hig
12.30 +0.42 bB 16.59 £0.57 ¢B 17.33 £0.63 cB 17.57 +0. 88 cC
Control
x6 ARMEARNEAEAIER M EEEE S T EENZIT
Table 6 Influence of different control on plant fresh weight at different stages (g)
I g 7w
Above-ground fresh weight Underground fresh weight
Jb R
Treatment B A paviaii] o el iz
. . Hely) SOkl ) ' HIel Bk
The first stage Flowering The first stage Flowering
Pod bearing Seed filling Pod bearing Seed filling
of cyst period of cyst period
RAZE
Foliar spraying  13.47 £1.41 bB 29.41 +1.83 aA 78.17 £3.91 aA 82.88 £5.45 aA 8.97+0.21 bB  16.99 £0.39 aA 25.66 +0.73 aA 30.74 +£0.46 aA
of Helisu
RORBAK

The seed coating 15.97 +0.94 aA 30.52 +2.01 aA 70.29 +4.22 bB 74.03 +2.80 bB 11.83 £0.09 aA 17.66 +0.38 aA 24.70 +0.47 aA 25.94 +0.30 bB

treatment of Helisu

X

C ] 12.88 +1.159 bB 23.89 £2.82 hB 61.46 £5.31 ¢cC 62.77 +4.44 ¢C  8.11+0.73 bB 10.25+0.95 bB 16.58 +0.70 bB 19.82 +0.48 ¢C
ontro.
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Table 7 Influence of different control on dry matter accumulation at different stages (g)
I LR feE T g
Above-ground fresh weight Underground fresh weight
g
Treatment — A pixia . — FHEH . .
, _ G sk , G S
The first stage Flowering The first stage Flowering
Pod bearing Seed filling Pod bearing Seed filling
of cyst period of cyst period
EEL
Foliar spraying  2.93+0.25 bB  7.82+0.35 aA 26.42+1.29 aA 28.24 £1.88 aA 3.630.05bB 6.47 £0.15 aA  9.05+0.29 aA 12.51 £0.24 aA
of Helisu
RNFEEK
The seed coating  3.79 +0.19 aA  7.94+£0.52 aA 23.49+1.22 bB 24.41 +1.01 bB 4.61 £0.04 aA  6.85+0.11 aA 8.88+1.96 aA 8.96+1.10 bB
treatment of Helisu
X 18
Control 2.46£0.17bB  5.21+0.70 bB 18.11 £1.69 ¢C 19.51 £10.14 ¢C 3.56 £0.03 bB  4.42+0.20 bB  5.95+0.28 bB  6.72 +0.24 cC

ontro

2.3 AEAENKENFERFEMWHKEFH
HE
H12% 8 /R, AR IEEIOR ) R Bt 3 i T
XTRE R ) R A A T X I 3l v TR
8. 84% Fl 4. 47% i M) 22 5 I 25 5 SRR B0 1T
KA BN % & TR, R DB EE ST

SR 4350 5 F X BR 16. 24% F1 10. 95% , i b 3 ]
Pe 5 5 3 EORIER T, A A R T R 4
S X R 6. 04% F1 6.37% , W5 4b B 7] 22 ORI
F eIy, R R WA B = TR, R R
AL I 2 1 TR IR 43 KT HE 3 7 14, 18% FNI
8. 19% , AL H ] 22 5 I 2

xS WIRHBBIERAE

Table 8 Data investigation in harvest stage

FRRIEEL R R [ERA o B
bS] P
Pods number Seeds number 100-seed Ratio of increasing
Treatment Yield/ (kg - hm %)
per plant/4~ per plant/4~ weight/ g yield/ %
ENIEi ]
50.86 +1.59 aA 116.34 +1.45 aA 22.29 £1.17 aA 3490.50 £4. 62 aA 14.18
Foliar spraying of Helisu
RNFREK
48.82+1.46 bA  111.05+1.98 bAB  22.36 £0.93 aA  3307.50 £0. 40 bAB 8. 19

The seed coating treatment of Helisu

popilss
! 46.73£0.34 ¢B 100.09£0.39 cA  21.02+1.08 bA  3057.00 +1.03 ¢B -
Control
A b—ts SR UL, (B A [A) AR R IR B 05 g L = AR P 2 1
3 Fig5itie

PNIEYIIE 25N L (B NI RE SY A o o < X L
T E R TLAE # RE X2 kA, HEA
AE R AL fhid e 2 Bh i o —AF 2 AU
SRR AR 2O A KEH E 2N E . W T
P BTG BRA BT b B A S A A1, ik A5 24
FIHEAT BTG o AR, A2 25 550 Bl 16 R M 4 28 L

AR, B TR FE AR PR SR 4R T, A
B if s A AR T AR BIR ST LA 2L A Wy a5
RIPZFRWFFER G, 38 32 X8 A [a] i 39 AS ] e FH 775X
TFIEAIF ST, LWt LA R R A 7 i o 2 4 1 B
TSGR
MBIFRRCRTT 15087, R 1 2 AE AN [ i 3] pig A
[Fl b B R 2 M 4 2k LR B R RCR ARl KR EL
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PeLR A — W AR, R ) 2R w1 Wi AR AR Ak
PEBTRCANH 5o 3 AT B SR B TG R IEHL X 2016 4
5H24H-623 H(HREELHE BRI
B — B R IR 2 T KR (e Se it BT
KEGAE] 18 d, BFEF A1k 319.30 mm, VSR
16.60°C ) , %22 (1) B W 15 i - 58K 3 ik i, |
O 1 W NI 0 05 i s R o S TR
KM L R FERR, PDIARRES AL,
6 H25 H -7 A 7 HXBAFR], S LT, JoFEN,
W ER G R kB AR YL T 32, R AE K
FEIEH , R Mk bk A 77, 5 0 B L, R
F I T it AR A S XK S LR A R
TR 1 T, L 40 A A 3 50 SR A o T M
Jitio Bl R 2 E A G5 SE 1 A BRI, i R Y
L ZMRAFRRE T KRG EEL RN EET,
A= B s {H 2R g 28 Wit kA A B0 K AR
BrREE ) ;= A Jr A B T — 5 I HIE .
SEIFU 7R 1 22 1A Wi R AT A b B R

A A A 2 AR A D R AR R I e 5
R R AR R kA S EE . Hip, KEA
KRB R LR , R J) R AT A b 3 5 55 %
U T i A PR, R S AR K R RS (4 I R
ORI R EWHiE AL BEAY B L B TR R A
AALHE . AR IR 3G AR K R 2 8 7 & 7 1 3 AT, R
FEAEA R I A ) b B R & A K R B e bR
PERPEEAR, Kok dis — B, R &
P A FERE S B 0 32 & K A5 AR KR B 4845,
KR BEAF TR 7 R v 1w Wi, HE0 R A Ak
PRZG R SRR K AR TR 5 53, BRS fE iF
KEMF R EMEr K, — kR R
T A K & BRI S AR A B, KE
FEAEHA , 7R o 22 - 1 it A0 o 0 A 2 % K 0 e 4
28 L ) 7 A A AR A B B0 AR 5T SR R
OREREEEN, B - E LB EESH ikt
TSI , AR 28 T P ROR © B Ok, 56
SRR R ) 25, 7R 7 2% i i it Ak 3 Y %K
Ry, 2L TR AL B, TR 2
FRIF AR — % R, 5 R0 w55
i O iR 5 e W N A B L T L L e )
A A B R 0 7 ) S PR - BRRR SR | R R B
AE R TS4SR3 v, AT SE R T 7 i 1
WERE . 25 LR, R DR M w5 AT
Qb FEAEA S ) K R R 2 R A 1 RT3 T L

WERSKENT R, 520.5% £ % P4 &
TERIAT 35% 22 o 4 K Rl A 3% Wisg (e
TR ) R R A 2 T 2GR R e, R g R
b3 T 5 B A RN 3 7 &R 43 0 o 51, 819% Al
8.19% LA L, ¥ &4 o AL, RIT&R & —
Tl ELA R 1 0 R P T 6 2R AR A ) R
AT HA RAFRCR .

ARG T FH A R TR 1041397 J2 A= 3
i, B = a8, BT, TR R SR B SRR A
KRHHE TR IR 25 50« R 1 7 %
“Te iy 104139 K 5 4 26 s B B R, AT A R
PR AR A PR A48 = A B 5T BT FH AR R
— AR SR A R R T BT R 24 2 AR AT
AAFELIE . AR, OCTF AR Iy F K T MR L A R
YR 53T LB B A= B AR AL ML 9 N BB, 18
Tt —B AT RIS

S 3Lk
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