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Abstract: The effects of Gongzhulingmycin on the primary growth indexes of rice germination rate and seedling es-
tablishment were studied. The differences among the growth indexes in period of breeding rice under the different
cultivation modes with Gongzhulingmycin in laboratory simulation conditions were also tested. The optimum dosag-
es of different application methods were preliminarily determined. Its’ practicability during the period of rice sprout
cultivation was assessed synthetically based on data of the seeding performance and the impact from diseases. The
results showed that Gongzhulingmycin could increase germination rate and height of seeding when it was applied in
the rice seedling stage. It could inhibite the root elongation slightly, but there was no significant effect on seeding
fresh weight and root fresh weight. 2 000 times dilution treatment could promote plant height significantly, which
was 26.09% higher than the control of water and 17.57% higher than the 1 000 times dilution treatment of brassatrol

lactone. The optimum dosages were variety among the three different application methods of soaking, spraying and
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mixing soil. The optimum ratio of Gongzhulingmycin soil mixing was 1:1 000—1:1 500. The optimum concentration

for soaking seeds was 500 times dilution. The optimum concentration of spraying after sowing was 2 000 times dilu-

tion. The optimum application concentration of Gongzhulingmycin in greenhouse was slightly higher than the labora-

tory simulation conditions. The application of Gongzhulingmycin in the rice seedling stage had a certain effect on

controlling of bakanae disease, and the highest control effect against bakanae disease was 65.50%.

Key words: Gongzhulingmycin; Rice; Seedling establishment; The seeding growth; Rice bakanae disease; Rice

seedling blight

KR AE 3 R A A 7 A g LAY M
AL, AR B L e 3R R AR B e AT R
Mo AR E R A R, KRS Y R A
27% , A ST RS R E AR AT B
38%"7, fEKAEAE ERA B — R
1, 3843 U0 BB R R K R RS 2R T B 4
i BE T3 B KR 7 i AR TR AR . TR
4 [ 25 K R 7 X, 0 o A L A 55 B S IR
JoT 22 AR XS o K R HE IR A 4 ) 00 P X A R K R
PP 2R 5t 22 1Y IR) U EL A AR B A L (K RS HE
IR P A A 2 2 T AR AR A TR Y R R Tl 9 A R 2
S PR G Ax . DLEAT AR B R R I RUE Y
At ) AR A T A 40 24 IS ) 59 T LA R e I
T 7K R HE IR 52 W) B 5 22 4 1 [ el 2 48 v B
R, PRUEZK R 7 AR B B

AN 7K B R 2 FE U8 28 A (Streptomyces ahy-
groscopicus var. gongzhulingensis ) ( fa] FXAHT“769”)
S XA S B )T A P B0 A ] i
Bl AR ™ W 2 T2 08 B 3R — > U A 0 a2 X
AN F BT, 20 th 20 £ /AR AR AE 42 IR K I
FRHE ) R FH A, DA H0 B e AT o] oh 5 0, R TS
JUME R HER BRI AR 2 5 A A 5T Ak
2N TR0 ZR AT A W B S e B R A
B, HLZ F2 08 R 20 K R AR SR A B B B IR
ROR B 3t T A T A S 3 KRR 7 e i JB Y 4
Tho ARWFFEAURE 2 e 55 ZAE /KR L ATt FH s 1]
B A% 22 AU B T2 0% 1 K AR R [t O X
RS KR Ay L R R R R e LA Bk
RIS /NS (3 S (VAR S ]
4 Bt AR, LU S K RS B0 v o
il 4 75 062 R e 3R 5 A B T BRI 75 Al
A2 Wy B IR TT e R A S K e B 24 A 42 1 B
AR

1 M#EF*

1.1 KR
1.1.1  H A4

JKAR A R 88, T

AR TC B W R AL R SR A
FRAF, T,
1.1.2 XA

NEIBERG) FRER(A)  ZERNE
(Y) 55N TR il AR - 7R - SR AN LT S (30% WERE R
AS(50 mL) +35%WE ik 15 i SC (12 mL) +2% & T %5
2 AS (50 mL) + 7% A= Wy 1 590 Al B 2E AT A S
ST

FRILT, KR G H R AT “7697 ,28°CHiFR 5~ 7 d
J& o K RE T 2% 1 A K GO 2 S A SR B
W, A O 1

NERFERIFG O A FIRERES
WA AR R 122 AaigoKiIZEE 24 h, B0,
B W
1.2 REHE
121 ANEFMEEZHMTREGHERGEZREE

PR o AL B

TR0 R FH K 3G 5 5 2 208 55 31 i 24 /K K
YR B 100 47% . 200 175 300 £% . 500 175 . 800 1% . 1 000
5 .1 500 1% .2 000 15 . 3 000 15 .4 000 135 ; % He 24
R R 2 E R NER, 53 575 B 1000 1% .2 000 4% ; LA
KA B 2 X R, B3 RER , B4
B 100 KA T, 7E 28 COL IR BT FE AR B 9% 12 d, 14
POKAE I &R bR AR B RAR EE S AR
122 ANF%EZRRERD T XEA S E KA

4 3G 3 R A R

A3 SR FHIE Bl 3 A B S7 & I Wit = Fh FH 24
J7 3, FEFhREFD T & T H T KRS B B A 9 e TG
THEEER S, A FRER B 1.2.1

IR 3IRE K .
B0 Ab B R 1.2.1, %k R 24 50 Sk By 48 R

PAE K BRI AR IR o AN [ o JBE Y 2431 25°CIR 10 K
AT, 4 dRIERMT R AT

P b PR R 0 B R I 2 TR L
A 25 T35 b AT R B LU B, 24 50 ) R Ay



30 B | | A A 444

BRI EIL 1:1000.1:2 000+ 1, 4% # 23
X K AR AP LITE K IR, 25°CIR i 4 d )5 1%
WMraEmat,

W5 it < K R A LAV KR, 25°CIR 4 d G
THCT B8 . FR 2R 05 2 B AS R B
BRI 2y 04 R 2D 2 W 55 DR E , X R 24 7R Oy BT 2%
R, 10005 .2 000 5 W PR A~ W8 55 Wk B, O3 ik
T K ) R

b AR A Ak B RE R AR T KRR R A
L 28 COLIREE AR Th A A IR ZF S 4 ~ 6 d, K FH
) IR STl 1 N B B R VAT AN I T S L)
[HRSSL/ =
123 NFEEEZENKGE LD LRFRT
1231 A FWE R A it H 7 =6 K FF i K

SR SEsEs

RIS BE 4 AL BE (R 1), BRI 204 5 R 25 7
B 500 772 Rl HE i 2 35 04 55 R E 250 B 500 15
DEVE |\ — I — 0 B it 2 3 04 B 2 R 25 500 15 e
BN F T E W) 1:500 L@l 3E+ . %R 4H
B KR A B U R R R R A T KR R
R R R L E S e s R A W S NPT TR A |
mx1 m, Zb FHL K X PR 4% % 3 N E

®1 RERAHE

ULE S EY RS
1 WEAKER
2 A FISEER 500 F BRI Fl
3 U TR A
4 KRR FERNG A E W FEE SO0 B D
50 KRR IR Z IR 500 BRI i
6 KB+ EEE R B 15007+
7 WK R4 - A ER T+

IKFE L — i — O R A SR N R
FEWE , BURE AR 10 emx 10 em , 18 AF 7K 55 bk =5
LR VAR AN S EO T G

] R HURE , 19 7K R B 4~5 iF & B, 98 A K
o BR L 4 R TR 7R R AE R TR A
100°C7% 7 10 min, 80°C Mt 12 h & , F R T H",

7K R 21 5 1, 8 e 45 Ak B B R AR L
R R WT .

AR R (% ) = bR E/ 8 A R %< 100

B ¥ %R (% ) =CK-PT/CK X100

CK—25 [ % i DX %8, PT— 245 57 b B X g
B,

1.2.3.2 78 F I EE X F B KR8 & R

MR B, R oK R K B ST A, 4390 A
7y F U8R 2 10 75 B L 200 15 7 B L 500
R BEWRT 1 000 1% W B 55 , LA I JE Ry 0 BR 24
FL Sy B KA R, A B2 57 d 14 d .24
dJ5 VA, DARR A R PR F8 b O 3 2R 7 b B R
9 FH ) el vk B . 5/ X T UM 0.8 mx0.8
m, B AL PR 3R E A, AL A ORI
AT 10 emXx10 em®
124 H¥EaE

K H Excel 2007 4b 354 I 1 &, >k FH DPS
7.05 FRAFHEAT B R 52 A Rl AL DT 25 4 T AN 2 L
¥ (Duncan’s FEWZEE) .

2 R 5 5H

21 AFIKREEXKEHEERIZ I

YNER LF S SOV G RN ch A [ E
FEAR HE PP K 28 SR 4 1 Ak S i AR T B XA Y
oK I TR H 0 )R D X g e R R RS e R R
AN . R 2 s R X B2 S B R
PN T ) TR A Tl 24 R L 1 000 435 6 T8 T80 % A b 11 2
ZER TG AR = Y R B T AL SEE T, 2 000 576
T 55 06t BEAH FEAE TSR AN B B o 5% BB 2 500 40
Bl , 2 2 U4 B 250 & 255 1 5 1, 800 A% 7 FE
W AR R IR T2 5 R AR, 515 K% EAH L
FERN 1) 2 285 W 3 42 T TEAR W98 p P2 & 25 R Gk
£ 100% , 5393 Eb 38 7K %) BEFN 25 35 25 PO g 1 000 £i5 5
PR T 3.63% Fl1 2.56% 5 1 000 1% s B e 119 1E
FH R 55 %6 B2 500 AH 2 o % T Mk & B 5% ), A
800 175 Hir B W T 4R 2= 2 000 156 BT, A IR &
i o YRGS 7K R ) T 1 A R B AR R AR L I
H1 L 2 000 f5 6 B IR AE FHAICR 5ok 1B 35, LI 7K 6
HEPZ 5 26.09% , tb 25 & R R 1 000 1% i B8 K 12
151 17.57% 5 22 3204 85 3% 800 3% i e W I LL ¥ 7K %)
HEAN 25 B R VTR 1 000 5 A B 32 = 1 14.499% FlI
6.86% , 54 4 1 K A5 5 LA 800 135 s B W K F¢ 33k 1Y
Tt PR o ARBIETE 28 S A A R it X K A
T AR K AT — R W AR S PR A
o AR A RS 25 5 e BURE BB R | iR 228K, AR
AR AR . ZF b, S E R IR IR K B 1 A K
AT S R FE R AL KRG L o 2R I X R
TR 2 AN O R Y e E AR VR R
SRR I TR & 25 R FRR AV RN 545 o
22 AEEAARNHGFEAEHE

AN TR B it 245 5 5K, 25 500 0 A AR K 22



2 4]

LR < oy TR Z A KRS T RIS AR 7

31

0

K2 ANEBEEMKBHBEEKBZIN
Qb F R H(%) B 15 (cm) MK (em) ME(g) RE(g)
Wi 7K 96.50+1.50 ab 3.45+0.45 ab 9.50+1.00 a 0.03+0.00 b 0.03+0.00 :
Y-1000x 97.50+0.50 ab 3.7+0.70 ab 6.60+0.10 bc 0.03+0.01 b 0.03+0.00 :
Y-2000x 94.00+1.00 ab 3.5+0.20 ab 6.15+1.25 be 0.03+0.00 b 0.03+0.00 :
G-100x 92.50+3.50 b 2.8+0.60 ab 0.55+0.05 e 0.03+0.00 b 0.02+0.00 ¢
G-200x 96.50+1.50 ab 2.7+0.20 b 2.55+0.85 de 0.03+0.00 b 0.03+0.01
G-300x 96.50+1.50 ab 3.35+0.55 ab 2.55+0.65 de 0.03+0.00 b 0.03+0.00 =
G-500x 96.50+2.50 ab 3.5+0.60 ab 3.25+0.65 d 0.03+0.00 b 0.03+0.00 ¢
G-800x 100.00+0.00 a 3.95+0.65 ab 6.00+0.90 bc 0.03+0.00 b 0.03+0.00
G-1000x 97.50+1.50 ab 3.8+0.60 ab 7.00+0.10 b 0.03+0.00 b 0.03+0.00
G-1500x 96.00+2.00 ab 3.8+0.10 ab 7.90+0.70 ab 0.03+0.00 b 0.03+0.00
G-2000x 95.50+1.50 ab 4.35+0.55 a 7.10+0.30 b 0.03+0.00 b 0.03+0.00
G-3000x 94.50+1.50 ab 3.2+0.40 ab 4.55+1.55 cd 0.03+0.00 b 0.03+0.00
G-4000x 96.50+2.50 ab 3.95+0.65 ab 7.95+0.25 ab 0.04+0.01 a 0.03+0.00
Sl RO LRI 2 B ARBE SR M SR MR R SRR R 2 O 2 DAY R
o : BFFEE ,1:1000~1:1500E /N, AT EE
2 s 7K R HA B R B RO AR S I s A IR R
o e [l Y5 RIS SO0 37 i B8 T L 4 K0 F Bk 128 A 5 B 1
£ 60 Y1t 26 9 L A R AR D T A6 R R A6 6 LA 2 R 08 75
= (I i P55 Be M, B 0 VR A 2 000 £ 7
B o9 g HE W o
N Al LA B, 2 U 2 2 T4 TH KRR T
R Ay #+
B1-ck B2-A-1000x B3-A-2000x m4-G-100x
05-G-200x B6-G-300x a7-G-500x B8-G-800x
m9-G-1000x 010-G-1500x 0O11-G-2000x ®@12-G—-3000x
013-G-4000x

EB1 AREBEHAXTAEHIEERYLENESR

0
Ol-ck @2-A-1000x  B3-A-2000x  DO4-G-100x
05-G-200x E6-G-300x B7-6-500x B8-G-800x
m9-G-1000x  B@10-G-1500x O11-6G-2000x O12-G-3000x
013-6G-4000x

2 FARAEHAXTABYIERSNES
2y 3, F B2 50 B 2 (S 12 s v 0

122 000 (57 5 A B L ) s X A Aol ) 15 2 00 40
SRR B TR AE AR, A Ak B A g R

RIS KR A K HAS TR A9 it 25 05 =X, BT
ANFIRFERNARIEA AN, LZREFHIE, AEE
TR RS B R 1:1 000~ 1:1 500, 35 F
I Wk BE A 500 5% B BV, 1K TS W8 55 8 T i ik
& R 2 000 7% i BRI

23 NEWRBRAEKBERBHEALREAR
231 ANZWBEEEKGFHRMEATHEGEK

# %

Ry fifk DR K R BRI R 1 2R B RN B e Y )
B, A DA R 25 500 o IR, ORI A X
HE, R T A TR) it 245 7 =X K R &0 1 0 B Y
25 5 A KRG S UK [R5 B A Y 2 E I8 5
R Wi, LR R AE A 7 PR A RIS & R X4
RS . A sl 3 B, LAY IR K 500 56
TR VRIS P J 96 ol , 7% o i W it % A X K R 1
R B R A R VR L R B S R R
A3 4% 2 T 4.08% . 8.57% 1 3.67%

PLK R Ak w2 4 S 2 48 b, 78 K R Sz B 1w
it AS [ R BEAS B A IR &R, il A 2 )5 7
d. 14 d F124 d B KR40 bk = 19 22 55 . ani&l 4
IR 2 Ja = ANIEE] A, DA 3208 B 2 200 £ F1 500
% 7 B G L X & B AR K AR TE R 35 R B



32 B | | A A 444

AhEEL AbEE2  AbFE3 AbFE4 AbPES  AbFEE  AbEET
B3 AREAFLBEABHIHERBENES

16
14-._./0/'/.\.
12t

[ -

M (em)
[STRNCRENNERC s

CK I Wi & IG*le IG*ZOOlefSOOx IG*lOOOxI
——7d —A—14d —e—24d

B4 RAEFEATWEZBHEMNKBHEKS

G550 (2 &L 2017)
B, FL 25 8RR R B 5 X R 24 5] 7 it i A5 6 4
AR A — AL S A T AR ORI K
X R H RO A F ISR R L )5 24 d
WA, 5K EEHEER . mElENAFIB
B 2R AR 1 2B A BT B A R A B e 24 B
(] B4 4 B, HL A i U 22 0 08055, I IR R A K
G/ N 0 K 7 e R ) O O B/ - & (O
B B B Y FH 2 o i TS0 0 S AR LA Bl e
2445 200 ~ 500 175 5 BRI, 200 175 i B T W% it , 24
J5 7 d. 14 d.24 d #k i 4 T K 6 B 8.09%
10.68% . 11.49% , b X} B8 245 1 43 51 & 20.62% .
3.49% . 11.50% ; 500 5 Ffi B Wit , 25 )5 7 d .14 d .
24 d Bk & 4 B LT K X IR R 6.39% L 9.27%
14.62% , It X} B8 245 3 43 5 & 18.73% | 2.17% .
14.62% o 15 24 1k BE 08 304 55 3% A6 K R 1 B S0 g
it , A UL X KRG & e AN R, A EIE R R
T 7K R 5 B ] 22 4
232 AN FEE TG H K AS B R TR
By 2k B

ASHIE 5T 43 SR B A 1 A R i 1) it 24
SRR F2 08 85 2 0 K R 1 40 32 20 5 I o
ST S o 4 AR AR AR 5 v U0 TR I R - R

TR A 43 S0l 2 A ™ I B TR KRR I e R ST A 0 1)
WHZH . TE-LA IR, FOR A R R AL B
KR B B9 1) B IR BROR O 100% , 28 U TR IR R
P, BRUBIR WA BN A E . AFERERAR
Jiti 245 77 3O K R W 1Y kAR B B — iR
RO AN TR it 245 07 5, B VR O A — Y 22
5o AR, A E 0 R F i 5 B IR KA %
0 A 80 A i IR AR U 2 < Ab 3 2> b 3 6> 4k B
4> 4 35, B IR AR 43 5 R 65.50% | 56.40%
50.90% . 45.50% (& 3) o K R % v 5 S th Fh Al
R | RS 10 0 L B YA I R R HE 9 9 RO
R GF A 58 3K 50 45 Rl 78 40 E S8 T X — A
AR YA AR WA LA R A, S 0 B R X KA
79 L (i) B 48 80 R T B AR — 2D AR

®3 AFWBRIIKBERERMHHUR

AL EERHRE () OB (%) BHAACR (%)

1 36 0.55 —

2 13 0.19 65.50
3 0 0 100

4 19 0.27 50.90
5 20 0.30 45.50
6 16 0.24 56.40
7 24 0.36 34.50

3 ik 5tk

B B T E RN 2 R KR A R B PR
A T V2R TR KA ) Jo e A R o B ) 2T
AT, Xk 7K A 7 2 0 Jo A 4R T A I B R R
e FAL 25550, 15 7 PR B R O A,
S ENC D e (RINER N NIV S i TR <
FI T KRR 7 8™ o 2 EIE B R AR AEW)
o B FA B RS BOAE AT, 0T HL T LR A A
Py Az A M L SR A SR T

ABIETE 2y T e R AR KRS B M A AT
e 1 7K 40 0 R, B T R R R B, R
A AL HERR T 5 25 A, k0T 52 TH oK R ) B R Y
ke Joxk 4y W Rk B T AR HEAE I Lo AN TR B e
2575, 0N TR B AR R I i A AN TR A
LU S B = R ADL R B Y R AR AN 2 , > IR B R A
S B AR 7 A o P O, BT RE i T ORI ER
B v 2 5 A G e TR o A 2R 7 e ) e i
i, B — P BT . S B R
K B T AR KRR ARG, B TR R
T3t AR [R) B, 5 A A AR A A 8 ¥ 80 S A 4 2 9



24

AR

N TR AR RS T B R AW

33

T8 71 AR T 2K R S A o 1) B P BOR A T 3t
— AR PR IR S . FEK R AR, A Rk
B 2R 0 D KRS A AR B WA R A B
PE RAGT WAT R RAF AL, HA R4 9 B A
HETTOE . AR O TR B AR B RCR AN
{1 1 245 77 2B )t -5 v 2 24 30 1) P vt P £

s

— W5 TIAN I A B R R S5 ICHLN

P K555 JF JU R B oK R I AR B 25 I, BE m]
T2 ZE 0 B 38 0 AL 0 D 119 B A AR T
il R FEARL 0 L R 1 R AR i, ST R
U B 22 XA (0 S BE VR DUk, B s 40 RO B
2R, [R] S OR TR KRR 3 2R S R B R
2 TR G A U B KR 5 1l AR
PR R Y I R R M5y T A AR Y L — AR

S 2k

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[ 1] Zhang Y P, Xiong D F, Zhu H.Development and transition of

[2]

[3]

rice planting in China[J]. Agriculture Science &Technology,
2012,13(6): 1271-1276.

RAENE PRI AR — L, A5 TR XU A 2R 7 ALAL ) 24
W75 kR R T AR ,2013,19(4) - 1-4.

FAEE L AN EERAE AR KA HLIC LI B X K R

[12]

[13]

77 K 1 AT RO s ()], e AR, 2014, 51(2) 1 314-
324.

W], REhE VR B, A A TR LT 6 K RS AL AR R
B3R TR (5 ) (J). b AR A 4, 2014, 30 (15) ¢
163-167.

BOWL T A, B A R X KRS SR B T 1
FH B B T) R 0 B 9 00 A5 b AR lk oK 2 2 4, 2015, 46
(7):22-27.

PR A B A S R K B B RIS R 769
JE A o AR ) 4 2% P D AR (1. [ AR 273 4, 2013,29(9)
155-158.

TRLLFE, RE B SR IE S SR L B 769 1 1% K 1A By
IR 2R I (I, H AT AR R, 2010, 30(7) £ 5-9.
B . 2 AR R I AE M. K e 7 MRREE  R iR
41,2006 395.

A SC , BRERAT R AE I, SF S R R 6 K R LA B
BT M R IR R ] E R K, 2008 (3) £ 60-62.
RATE, TUREL, BRI . S o o 32 0 AN W) A WK R 2B
KAy SZ ()], 224 5B 2441, 2017, 17(5) : 1890-1894.
Wl 24, X1 25 SO KRR SO A TR Ak B X AKOR A
TR B a5 1 5% W FE(T]. TP AR K, 2008 (5) - 44-45.
TS RBER, BB S LT TSRO K RS B R
FE RS )] ALK RS, 2012,42(4) 1 23-25.

KB R TR, S R K B S TR0 T b
Xif K S A RN S (52 R [T, 2 RO B, 2018,46(6)
130-132, 161.

[15]

[16]

[17]

694-697.
(E#EH18T)
W, A IR EE A RS AT R KR R R S
A A LA AR IR 1 AR AR RRAE (D). 8 AR A A,
2013,24(7) : 1889-1894.

FE/ANT, B e, £ EZE, % A PLICHLIL R 5 i o %
it 7 A 7 L B A S A AU O B B R (). Al R BE
Bl437,2012,31(3) : 538-547.

WA, J8 Ja . AT HLAC 55 Ak AE TC it % 7K i 5% 431465 11
FE1I). - HEEH , 1990(4) 1 155-157.

(F#%337)

[18]

[19]

[20]

[21]

TARCH o 22 50 1 Z 58 v it AT ILIC AL TR IS X/ 4 2
Ko A HEAE F7 189 52 m [D]. B 5B 5 AR K2, 2012,

T AR AN O, 5K B, AR A AL JG AL T it X K R P
7 e b PR3 R 0 (). 0 AR 2 4, 2015, 31(6) 95—
100.

T A, I, A AE KW WL IS HLAC IE it %) 22 1
TR FRHE B2 (T, 35 Mo B2, 2015, 40(3) : 54-58,91.
VRN BEGT I, B 2, 45 TR LG HILIE B it E 31 3t
CLHERHAE A 7 ik | HEGEOER 43 R AR A A M T R (],
MRS, 2014 ,34(18) £ 5182-5190.



