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Screening and Evaluation of Biological Fungicides
Against Rice False Smut

WANG Chun', WANG Qian', HUANG Yuanju', LIU Hui’, WANG Yu', JIANG Xifeng'
(1. Institute of Plant Pathology. Heilongjiang Academy of Agricultural Sciences / Scientific Observing and
Experimental Station of Crop Pest in Harbin, Ministry of Agriculture and Rural Affairs, Harbin 150086,
China; 2. Institute of Biotechnology. Heilongjiang Academy of Agricultural Sciences, Harbin 150023, China)

Abstract : In order to screen the best biological fungicide against Ustilaginoidea virens , efficacy of seven biofungicides
was evaluated by mycelial dry weight method, spore germination method and field trials. Indoor bicassay showed
that the inhibition rate of seven biofungicides on the mycelial growth of U. wirens reached more than 80% under the
laboratory test dose, and the inhibition rate of Jinggang Bacillus cereus, Jinggang Bacillus subtilis and Bacillus
subtilis on the mycelial growth was 100%. Spore germination assay showed that Jinggang Bacillus cereus
Osthole,Jinggang Pyrimidine Nucleoside and Jinggang Bacillus subtilis significantly affect the elongation of
germ tube and its inhibitory rate were above 70%. Field trials demonstrated that Jinggang Bacillus subtilis and
Osthole exhibited high control effect, both of which were as high as 70 % and effective against rice false smut.
It was proved to be an effective way that 6% Jinggang 24 billion CFU«g ' Bacillus subtilis WP or 1% Osthole
EW was applied in about 7 days before the rupturing stage of rice and full heading stage.

Keywords:Ustilaginoidea virens; biological fungicide; toxicity test; field control effect

44



2 R ORF GEHBWAERAT AN GGRHEREARLFTASZHH A

FEMR - B RIRRK

FEARENEEFEN = KRREEYZ —. 1
T 1R B R R DL B B i im T AR 40 sk 0L A A
J7EZ s K R R S5 A [n) A R R R
Bt RIS B 2 W, OK % w8 K A%
iz W JR-GGR (LA R @ #1 “ GGR™) 45 8 715 ) 4b
FRA U A K ) i T PR3 it 2 3 R UK
Ve R SR 4 A R T R0 45 T R g g e B
AR TR BN F T A K R L Ik B
FE RO (R R 4 A TR T R R A R R KR
RS =N I e o N2 Sl RN R T et U (S 1= i
A GGRAE R — R B S R AR ) A KR 7, 5
N SR AE K RS M 2 R EY e
FERTIERE TSI IR (R < S R S e o = i R D R T e
B I AR DB R 958 K i AP O IF 5
X G 1 T i I FH AN 5] AR 9 A K R Y R 3k AT
Fofr &b B[] B T 2R Rl W 1T 30 R 4 R IR
OB S5 N TR A A AR R R R A
i 7K Vs NS AR A2 A i S 3k 1 A7 I T A L 3 o
A3 AT AN ) it BB T Eb R R F 5 Kk 4 bR LS AR K AR
B AR B 7= o 1 0, 45 5 SR R R Ir ik 5
TEANAS [R] it JE BE L 76 K A9 1 8O B A B
T AR AR 7 58 o0 R OK SE B A 7 b A B i AR
PEALRLF KR
1 bR )i
1.1 RIE R

AR KT 2022 FEIL R B F X AR E X
L H AR A RN A (40°12'9"N,
116°14"6"E) ik B % b ik 47, At 56 11 o ~
20 em +ZHEALHARINE 1 PR,

F 1 HiK I A EE LR

+ 4 HHLBT/ oA AL/ AR/ AL/
2 (gekg ') (mgekg ') (mgekg ') (mgekg ") P

b 1 16.7 53.62 33.22 93.15 8.2

1.2 ##

M T K R R 4 B 958 (JE HT T 20000009)
W F AR S AT

PR GGR il T R PR (E k& RD
(CutFe+Mn+Zn+B+Mo=2.0%) M GGR &%
AR KN (KK & HD (AR =20, 0%,
Cu+Fe+Mn+Zn+B+Mo=2.0%) Hdt it & b=
YR B A R SR O B o
0. 136 Y075+ 15| £+ 25) \24-FR 5 H R W s CH AU 4
T 0. 01%0) (B IR — A4 (KH, PO, =98. 0%,
A P, 0, =52 0%, K, 0=34. 0%) R F (— %
it s N:46. 290 ¥ T AL 5T B X AR TEE .
1.3 Kwigit
1.3.1 K¥BiX® HEFIPHes - 2 204,
FHE W 800 A% Wi Xt 4% 3% ML L K 48 55 #E 47 18
#H, T 202245 H 10 A58 H GGR & T
RPN CER T FD 3 FE 7K X Fh - 547
P b 3, ELOR PR Fh i WLER 2, BE 5 R AL B4 ) R
G — B TR AL BT . Pk K/ N—F Rl 5 31
B o) BT hRic o By 35 33 ML rh CE A ) R L iR n]
o WA G 50 K7, A E
SAEE ARG WK, T 58 . 6 O RE R
AL M B AL B . R o T R A R OR T
i &8 Hs .
1.3.2 XwiXE RIEHmEY 360 m’, F 2022 4F
5 H 5 HEH AL . K5k 9 /NI, 2022 4R
5 H 10 H AT #E R, A 7C 2 KA, 471 50 cm.,
FREE 30 cm. #& A J5 B 7 Mo BEL L FRE
2022 4F 5 H 23 HF Wi G & — AT A, 5 7R
B — MO . /N DX TR B S0 i A it 24, T it
AE 2509 ok B4R 20 Lo (667 m®) 'IE A
[i) it S Ak B R P T LR 2, AN L g 3 A
AbPR L3 WA AKX FE FEHL X A1 HES . %
b it R AT | T[] 53 2 Lt 3 B v 5 HL Al ok 45 7 P
it 2 R R — 2

®2 TEERLERASE

i Jit I F 39 A7) i IS i L 195 15
Tl ISR 2 g GGR U TE R PR (R L D PEFN 1 kg
USR] 25 g LTVUREHT.5 g LTV BB M +0.5 gL GGR F & HEMKE IE (E KL AD
I 25 gL URE 10 g+ L BEIR A1 +0.5 g- L' GGR & & MK I (k% D
T2 6 B 1 g #y e 1 ke
N 25 gL UREAHT.S g LR AWM 1 g LT EEXNIR
I 25 g LV RE+H10 g LB M +1 g L ' EBEXNIR
CK Ei R R 2 g WKFERN 1 kg
pNUULIEE ] 25 gL Y RE 7.5 g L VBERR AP K
TN 25 ge LR FE 410 go L VB IR AU 5K

45



MR - BRI E 2 ok xR w H % 2
1.4 MEMERF* TE AR WCHR B 45 1 30 /N DX E A7 S 4T 90 7 (B
Ll HFRAAKEE RMTEAKES  SUNKIEEPD . W 1N ORI S

PR 1/2 WHF o & 28, A A FR 24 hid s 1K
P HO W B0 5 4 RIAE RS0 7T RING—
P A R 2 A A A PREE LR IR 10 R &) B T2
Z— RV AR R
BP0 = FURE R BN K ZF Rl 158/ Fh 7

B K100
KR () =T R ZEFTFE/ FhF BEK
100

FhF K ZEFE(GD = 2 (Gt/Dt)

K ,Ge BEt HIRZFERF50. Dt k2
PN

P16 1185 (VI) =S X GI

o, S Sy BRR T
1.4.2 @ AKIAHFE EK 3.5 0 WIE B
AR . R A BB ALE I 10 AR DU BE
ZEHEL Bk AR M R e B 2RI I R 2R
FHL R W5 55 0k G Ay 1) 3 LY MR ZE SR L
2 emfb ZEEEFR AR T A RO A R K AR A
BB O A 0 AR ARCER 3 R R 5 T R AR AR S
5 Ml b AR Ag 45 4 5 Wy, BT T 43 2 — KO AR
fief 5T i A0 b | R A 5 AL B S BT AHLAR 105 °C
AT 30 min, 80 °C 4k 2 H &, FRECHL I3 AR &
T A AR R L RDH: 4R £k

R 3 LY = A T o o/ My b 3 T A

M8 = OR T 5 & /4 35T Bt + 2%
HL/BR D X A bk T
1.4.3 gt eEwng RHCBRRK
o250 T B K 4 i ERCER 3 R O R AR A
B E PR 9 470,649 F1 665 nm %,

M43 2 a(C,) =13. 95A4; —6. 88 A

M43 2 b(Cy) =24, 96 Age — 7. 32 A4

KB N E(C ) =(1 000X A, —2. 05C, —
114. 8Cy,) /245
1.4.4 HMREMKAZERZZMNE /N
DI 10 Bk K AR Sy i f000 00 A8 Bk L A8CEF B i
FLAGI B R OK R = R R SRR SR, H
Hh R R Sy L T ) A R T 1) R L RN A S
W A= ) 5 L A R I A A - B = )
ENON-E

16

RUBUREVE SR I 5 /4 50T A R 50 B B
PR B REA T AT BB TR S e A, L T
ANX

HOFFR (Y0) =10 R T2 /10 B3 <100
L4.5 #AE4H FRRWGELALRTH 2022 4F
FARFFRLES & B TR A B DL S
Syt T 38 T R AR, XA [ e I A B E AT 28 AN 5
R,
1.5 #HiEHH

K Excel 2019 4b ¥ 56 85 35 F4E 18, 2 FH
SPSS 24. 0 A X B4l #E 47 SE 1 3 b . 2 H
K LSD-test(P<C0. 05), i FH 3¢ J pR %50 {8 32 %
3 it AT Ab B A A8 AL AT 2R S VF L 3 F B A 5
mr.

R(X) =X, Xui)/ Ko — X))

A, X A — it e Jr 2N e — 48 bR I e
1B o X i F1 X 53 01 R 3248 B oh 14 e /N (B A 65 R
1B, S8 pR A o B — i IE T U 25 e e i s
PR BRI SR S ) SREICT $41A
2 R 500
2.1 GGRUEAREBHEKALAFTNZIG
2.1.1 GGRH#st 2 kA FH LG Hm HES3
R AN () AE 4 A A 7 50 1 b Ak 36 K -
W & A GE VT BAR SR B A 32 T1 A T2
P 238k 2 8 BOMAD 1 1% 07 8 80 W 3%
XTI DL T A3 KBl 1 & 2F 8 R 2 4
BORNE JF8 B R BR IR iR = T 12,67 %0,
8.43% M1 21.58% ; T1 Ml T2 kb FRFh T % 28 R 5
XFRAH LA s (22 AR, T1 AR R K
Tl 09 J 28 RS 4R B0 W3 s T T2 ab B,
5 T2 Mo B4R 1 5. 52% F1 10. 31%; T1 4b
HF T RIFRM B IR B & T T2 b3 A 22
N
2.1.2 GGR#HAsr 2R GMA KM Hm WKL
AR, TT R AL BE T K48 B9 bk e 2500 90 2k
HRAH ARG i 7 R B R RR T o A AR e b R
HHR B0 3 T B B B R e T 12,21 %0,
21. 13%.25. 00% . 18. 17% . 17. 79% . 97. 22%
157. 86 %6 F11 30. 19 %4 ; T2 FEFALHE T T K &y i 1 25



2 R ORF GEHBWAERAT AN GGRHEREARLFTASZHH A

FEMR - B RIRRK

RS VEERR T i ROE HE MU 1 4 B0 3
TSI R R 90 A AR A R I R TR R R A
—E RN HWE Z 2R AT, AFE
Py R A R PR AL B2 F R L LA T AR BESCR
e HARSR B i Ak BRAR AR 1 s  Z5H ) A AR A

B i R R T T AR R L 3 2
T T2 4b¥E, 5 T2 AHL /3w 1 8. 11%6.11. 76 %
11.11%.5. 72%,10. 00% ,47. 92% £l 58. 06 % ; T1 4b
PR HOH B HE 0 T2 A FREE T 7. 81 % A AR
W EERE R

F3 GGREMX EXMFIHLZNFIT

s RER/Y KRR/ % KRR W 1R H
Tl 99.9440. 08 a 99.5740.35 a 44.7640.65 a 57.2540.86 a
T2 99.21+0.12 a 94.36+0.85 b 43.35+0.64 a 51.90+2.10 b
CK 98.1440.14 a 88.3741.01 ¢ 41.2840.82 b 47.0941.32 ¢
T« T 50O S AN R/NE b 307 b B A 22 5 8 35 (P<<0.05) . Rl
F4 GCGREMMEXRHHERKNHFM
Ak B P/ em Z5H/mm LIRSS S R/ em W RTEE/mm TR/ g R L KN EiE

T1 27.2040.67 a 6.65£0.24 a 6.00£0.71 a

30.3040.62a 0.222£0.0la 0.712£0.05 a

0.4940.03 a 0.6920.02 a

T2 25.164+0.80 b 5.9540.18 b 5.40£0.55 ab 28.66£0.90b 0.20+0.01 b 0.48+0.06 b 0.31£0.05b 0.64%0.09 a

CK  24.2440.51b 5.494+0.14 ¢ 4.80%0.45 b

25.6440.68 ¢ 0.1940.01 b 0.36%0.05 ¢

0.1940.02 ¢ 0.5340.04 b

2.1.3 GGRHHNERBGHASELZLETNY R
AR A R 1 R PR B R Gy R oA
RS RAANFRERFm, fR 5 A, 55X
AHLG, T1 PR 5 52 5 T it 4R a FIFERER b
S IR T 28, 93%0 A 21, 31 %4 T2 FH Al kb FE
ML E a FIRFSRER b iR SX 2B 2R AR,
AR AR T PR S, T1 FERp AL BT 25 a
FHERER b SR W S T T2 AP, 5 T2 J3 0 4
119, 429080 21,77 % . AS[RIFERD AL 3 (8] 4 et
FHhEHE MRS HERADE,

x5 GGREMWEXRBHPAEGRES=ENEW

BT :mg-g !
Jib 7 M4 a M4 E b TR N
T1 12.79+£0.81 a 6.324+0.24 a 0.66+0.39 a
T2 10.71+0.31 b 5.1940.09 b 0.82+0.12 a
CK 9.924+1.05b 5.214+0.58 b 0.49+0.13 a

2.2 GGR MW EXKRF==MHRKEI M

H 2 6 T, R A iEAC AL BT T1 A T2 4b 2
WSCAR s R 5 RN AR AT 5 0 ORGSR 3 R A R R
CK>T2>TI1 B2 K R B, Tk 8 45 1
AARFRRER S, Hrh, Tl iEEA T £k =X
HL R BB BOR Tk 5 Y & T T2 M CKL A8 T2
PR T 7.38%0.1. 64% 4. 1A% F1 2. 44% %% CK #2155
T 11.93%.4.25% 8. T1 Y Al 2. 61 % s K HAFR L
T1 AR &b BE 5 25, A 88. 81 %, 4% Ak B 22 i) 25 5 AN
ITE

AN Ta] il A Ak BT /N X34 7 i 5 6 BRA E 2
AL H LT A e b 3R = B e m L A
2 819. 21 kg (667 m*) ', % T2 Ml CK 14 /= 17
FEAR IR 4. 27 % F 8. 31 %, Hok ol T2 b3, 4
AT RN 785,67 kg (667 m®) LB CK#E T
3.88%.,

£6 GGRMERFERHEXERZ M

e MRE/ KL HAL/ B/ HREO R TR g T BihE/ e AN ERED e/
cm mm cm cm [kge (10 F) 1] P kg [kge (667 m?) 1]

T1 233.00c 24.87a 111.80b 22.30 a 722.70 a 316.83 a 2.19 a 88.81 a 9.32 a 819.21 a

T2 234.60b 23.16 b 112.50 b 21.94 ab  694.20 ab  309.29 b 2.07 ab 87.87 a 8.94 a 785.67 a

CK 236.70a 22.22c¢ 114.90a 21.39b 664.80 b 308.78 b 2.03b 88.38 a 8.60 a 756.34 a

47



EHK - BRI E 2 A

bE S S A & S 2

2.3 ETHWHRHEIERNSEEITMN

A T i HES Ak B TR B AN A K AR R T
FBLH 1 RCR Z AR R AR IR bR e
ARFE R LA L A A AR A 55 05 T 9 23 5 B2 i . B
— Bt Xk e — TR 5 R A [ it A Ak B 1] ) A
BOVEFEAT VA 2 A7 7 T L T 3 4 22 A 48 R ok
AT LR PRV BE A AR i A [7) it S Ak 281 1) A 288 1
PR A HER TR . A0 SRR R B L LR

KSR I ik L ZEORL R B RRAT R AT R B
0T TR DT 5 A, 4 3 A [ it AR Ak B )
MR BAT LR A M. R 7 WA 3 AR )
Jiti A Ak ¥ 45 T4 A SR JE eR Y BT 3 (8 1
0.36~0. 51 Z[a], A4 £5 1 48 b1 s J& oR %51 BB 4L
SR HEATHERE L 45 3 okt AE A 38 SOR
F BRI T1>T2>CK,

R7T ARAERAXTERFEERNRERHERF

A PR R
b 3 — — : — — ‘ ¥yt HeT
B 5 e B ik BATRC AR THE
T1 0. 50 0. 44 0.47 0. 44 0.75 0.52 0.49 0.51 1
T2 0.68 0.37 0.58 0. 21 0. 60 0. 40 0.23 0. 44 2
CK 0.48 0.22 0.62 0.23 0.41 0.32 0.27 0. 36 3

2.4 BFHESM

Hi 2% 8 AT, 76 E K& Fh T R A GGR fili i T
FPERI CER L FD X Bl 32E 7 1R Ak 2wl
13001 098 25 30 - o B it GGR A & R /K A (&

KEMD+HIRE+HBE R &M (TD RgA R0 £
KA 5 , B0 BEBS i 154, 13 J6+ (667 m*) ',
T2 ZE 457 b it AT Ab 23 A A 25 35 % ST 247385 n
62.17+(667 m*) ',

R AEEIRELL EXREFUESN

e ESP N EAREBA;/ N MEAHZ A/ K 25 /
[kge (667 m*>) '] (kg D) [(JE-(667 m?) '] [JT+(667 m*) '] [JC+(667 m?) ']
T1 819. 21 2.69 2203. 67 16. 85 154. 13
T2 785. 67 2.69 2113.45 18.59 62.17
CK 756. 34 2.69 2034. 55 1. 86
3 it e B HFARH PR T3 B e 1 4D

(AR AR TR 1 7R 0B JR-GGR g2 — FoB
T v B AR R B A PR R W) 0 3 e A A )
IR AR R W B S R R A A KR
.48 m R RS 7. 2 Wk B B R 8k
breed ok 2 T N GGR 6 5 R 8 4543l
X /N HEATHE R A PRATF ST 45 R R, GGR $EFl S
AN AR AR DL R M L R S B R 3 T IR
., ERFFIVELERE LT GGR AL B F
T BG4y i 2R B A R S A W S
PR AR . AU L GGR O T RE P K
IrHY GGR fld J0 3 FEFR ] CROK L D X K B
THEAT PR AL B, 25 2R SR W] LR R 2E R R

48

ZEM AR SRR K R R BRI
TG B RS B R T A AL B2 R KR
TR OH 1 4 B S8 40 Ao T 2 R 37 A X 2 4 S 4
T 7. 81 %61 30, 19 %6, AT 6 25 5 5 ol ek ] 45
R GGR 6 5 XF £ K Bl 7 F1 F 5 2 550 [
GGR 6 51 GGR 8 5% 4 /N3¢ #1718 Fb itk R (1)
WFFE 4 M —5, 2B GGR Al LI i g ik % >k
AR PR A K 0T 1 5 1l B R B R A DG i
TR A L FT R b TR 2 8 R AR T L R
A R SR EE RS 7 B RS
e,

da b AU LB, oK 7~10 MR



2 R ORF GEHBWAERAT AN GGRHEREARLFTASZHH A

FEMR - B RIRRK

W% it £, 05 1) BE A R34 4 25 FF T 3 R AR PR
(R AR o AR, AR AR T TR, ARG
HEK EWHAARFEEE GGR 6 5 #EFl -+ 3411
I T i 17 AT 5 45 R % B, S A GGR Ve JEE Ab 3
Ji EORBE ORI EIOR T 5 48 35 5 T 0T IR AL A
Xt BEZH 43 ) 38 7= 10, 55 % F0 7. 55% ., F 2% RDY
T oK A A S B A R it A R I T it 4
FERR K s B T oK 7= it 19 5 i, 2 I T Ve it %
S8 TR /K Vs IE 388 7 i B AT 56 100 7060 AR 5
F GGR W54 7= i GGR e R HER ) (F K
D X F R F S AT RE A AL B L) e GGR & &
HERAKFEIE(CEREA HRE+#HR S TE
DK IR W 11 5 R SIS e e (T AL 3D L 25 2R
KWL H5EPHM+EZEZNEHIRE HBER
S (T2 Ab B A K+ R & 8RS8 (CKD
FHEL, GGRHRZE + e — 281y T1 b3 2 £
PN RV SRR A i S Y
HTRLE 3 2, B &1 7 8 T2 R CK 43 5l
PEET 4,279 8. 31 %0, FORFIAE 2 B IR 25 71
B BRI AN 154, 13 JC+ (667 m®) ', SR AW
SERA—F . VLW GGR Al LU i i 35 T K A bk
P A K T Y B R A AR A A
G 7 R R VA 8 i 9 3 N B e =)
M A VR FHRE ), 2B D RE 2 it b v
He, MURFRLARL G L 4 TR P AUR B

ARG AL EE X AS [ it A Ak B X T K 7
B CHBAER KA LA R AR B T S AT
WA ST, A — 2 0 R R 2 k)
S WL G0 B R AR FE SOD L POD %5 il 3 74 LA K ¥
AR KRB E S B R
4 G

AR5 25 W, TR R AT T GGR i
TR FERN CR K L FD Xt #h 7 2047 3R AT A 2R
BT R R R I R ZFRRBORNE TR E, TRl
AR EORG A PR 2R R R T T A
HR5EE F DA S i R i, 78 ROl o
WG 25 g+ L ' JRE +7.5 go L 'R A M+
0.5 g*L "GGR F & F R KB (LKL D
Bk e 25 go L' IRE 410 go LR A

Bi+0.5 g*L ' GGR & AWK IE (FK L HD 45
TR M G R TR AR R S A
62. 87 kge (667 m’) ', K H AT GA8. 3106, K AR

MEUS 25 2 38 0 154. 13 J6« (667 m®) ', ARAFFE

S5 AT E KSR A 7 R A G BEGE A SR

227 AERAB I 1 R 2% 6 30 O3 i AR A Al v

7 e AR B A K B BRI AR TS

e

(1] T 3% B 32 Al A 45 O VR W A0 B 389 7= 0% 5 3% 4%
FIRIBCEDI T [D]. A7 AL Rl K%, 2010.

(2] skAEH, T30, ok T, 25 op [ 2 3R VR W HE RHR) 3R
PR S 4R m kAR [) ], R3S L 2008,45(5) :915-924.

(3] =M. AR IE R HTBUIR 5 3% 43 BE U8 ms B0F) B 58 [ D], Lt
L B2 B, 2008,

(4] IMER. H Hid 55 N i fE 3 23 ki 1 & L], B &
JIE,2005(6) :4-7.

(5] mhmi. FRAL 28 1 75 50 R AL B Aol i %% 280 D 1 [ . B AE
55 0,2016,31(10) . 2.

(6] ZEmeler, 2275005, 1 Ha, 25, o A9 85 35 WL R 0 T BOF 9 o e
[J]. s E KA B, 2009,42(1) - 162-172.

071 sk i AL S A AF 5% 30k J R0 8 R bl L1, B S5 &2 e
2014,29(5) :25-27.

(8] 3tk MEi 20 4 7Y Ax 98115 300 % AN [i) i b 4 /N 22 40 98 A 2L
7 gk KPR b B S D], BB - P AL AR AR R4, 2018,

(9] AT, X 75, PRI, 45 o I I X 52 it 7 0 7™ kL o T
R 05 3 M L], P KSR 2022, 35(1) :60-64.

[10]  slWeide FF = M8, RE N, 55, MW AE K7 GGR X &k
KM F & B Kl Sy s2 )], op [ R 2, 2010,31(3) .
49-53.

(110 bR, oM, 5. B E R4 st e (]]. T
el BB S 37,2022, 24(7) 1 23-31.

[12]  Jefadle, BRI, AT = . 4 FhoAs ) A= 4 8 4 300 38 b X oK
VAP RON LT, P ER 5 4, 2011, 27(9) :106-110.

(18] FEEBY, 0 T, 205 0 M . 5. A4 Ak K 0815 370 358 bl 3 £ oK
T R R 4 A A s [T . A8 ARl B 2%, 2016, 55
(12):3009-3012,3041.

(14] X H#, VEHTR, K0 AG . 55, AL 842 X /N 22 - 25 0K Pl AL A4k
FAFMN LA Ak m gm0, b E LR,
2015,48(11):2187-2198.

(150 WRASSC. AR IR 3 0B B, 45, < ¢ W M 2R 4% 0 A5 LK I
JIE 5% 2 oK L 3 7 i VR JH LT . R 2 4, 2017, 7 (4)
25-28.

[16]  ZEAR X AR il o 4 I 0, 25 A ) A K1 350 % 28 6K FRE
HERL R L)), EARRE,2016,24(6) :47-54.

(17 BEARSE: L Bl DR 30, BEoT Bt . . A [l e 49y A K 98 3 30 %407 3k
BTG E KRR S s s L), BR1E 5 3 8%, 2020, 40
(3):23-23,27.

49



REHR - BTR

R, K

Z k

past

Ko H

2

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

50

KM TP AR A . GGR-6 5/ R 7 KR - 1 T GGRS B4 /N 28 K % 7 7 B S i [, 5 Ak
N HBCRTFTEL) ], AR R, 2010(14) 1 163-167. WP RF24,2017,45(14) 1 24-25,32.
A S0 R R KR AR K R B R W (28] E . Bk IEE A MU KA GGR-6 M E A T
BEFELT]. 3 ARAR M . 2015(14) : 67-68. W 2 e 2 T A RS 0 B D], Ak 2L 2016 (15)
PR B LT BN E A R UM A K A 1 AR 2 T 6771,
R PR BF 070, o B 42 2 S 4 2006 (2) 4 179-181. [207  #HE AL BRAESE , 52 BT SR, 6. KM 2 K 0 ) GGR6 2 7
SRS AR o My, 5. AL EE AT ) 4 B e SR LR B9 (1), TR 2004 (S
TERRAE 10N RCR B 5 [ ], SRR B, 2021 (19) 105-107.
130-131. (507 . RE. RIS GGR 515 HE R R A
U0 R, ORISR R 7R TR KA o 5 R L1 1 7
A F w4 .2005,21(6) :153-155.

i];ig;i:;& 06 00 K 5 R 4R A BRI 0T e

(317 F ML A0, 30 0B . RO 2 K 1 00 % 2 K S5 FF
Hremm e /LT A . 2011(12) :64-65. N
ok I A S A K A (GGRO R 91 8 A ARSI RIEMLI ] AACACIL T 20164160
LRI M. L5 b R R R L 2002, 16°20.
EALL TG R B DA B R L), 2000 000 FEARIERL UL S W AR (GOR6 5 R R
21596100, 5L 0 VAT R 5 [T . 20 RAE 7, 2005 (5) -
LA R A K (GGRZER L 1 3 R 332-333.

[33] 22 K. A LMK A IR 2E T K 36 I 09 B FRU AR T 5

(V). BIp AR TR 2 B 2 4, 2008 (1) 141,122,
ok SR e, #OR L AF. Gt A KRR GGR6 5

(). R RR,2013,31(7) :972-974.

Effects of Green Plant Growth Regulator GGR on Growth
and Yield of Maize

ZHANG Zi', YU Haiyan'*, LI Wei', LIU Rong', ZHANG Chenghua', JIANG Changyu'
(1. Beijing Aibidi Biotechnology Limited Company. Beijing 102299, China; 2. ABT Research and Development
Center, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: In order to verify the application effect of GGR trace element seed dressing agent-maize special and
GGR amino acid-containing water-soluble fertilizer-maize special with green plant growth regulator GGR 6 as
functional component in corn cultivation, Zhengdan 958 variety maize was used as the experimental material in
this experiment. The combination of hydroponics and field experiments were used to study the effects of GGR
trace element seed dressing agent-maize special and GGR amino acid water-soluble fertilizer-maize special on
maize growth and yield. The results showed that compared with CK, the application of plant growth regulators
during seed dressing before sowing and foliar topdressing of maize could effectively improve the germination
rate, germination potential, germination index and vigor index of seeds, as well as the growth indexes such as
plant height, stem diameter, root number, seedling index and photosynthetic pigment content of leaves at
seedling stage, and finally improved the yield indexes such as ear length, grain number per ear and thousand
grain weight of maize. During 2 g GGR trace element seed dressing agent-maize special seed dressing 1 kg, foliar
"ureat+7.5 gL'

potassium dihydrogen phosphate+0.5 g¢L ' GGR-maize special at largc

'urea+10 g- L'

spraying 25 geL.~

bell mouth period, foliar spraying 25 g+ L~ potassium dihydrogen phosphate+0.5 g+1.~
GGR-maize special at filling period, the germination index, seedling growth index and yield component index of
maize were significantly higher than CK, and the yield of maize increased by 8.31%, which is the best
fertilization ratio.

Keywords: maize; green plant growth regulator; GGR; growth and development; yield



