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Table 1 The chemicals and manufacturers
#e Egil EYSN
No. Chemical Manufacturer
1 . oSEZR R FERBEAYREARAF
2 80 % £ 18 R TR K BYE SRR A RAF
3 INEWBEAN FliEs A YRk A R A B
4 50 %6 5 T4 WK TSR B3R ZEEXEAH
5 Ppraliisac il HRRRAL T AR
6 KGR Rt FE U TAHRAH
7 KGR REET 6 BN 40 fk A5 B
F AT RN dA AR KRR LS R =
[RAERTHRLE.
1.2 ik

L2.1 XsAEA T B R e meEN  Aaiis
HAPR| PDA #5372 b, BT 25 CHEFRMEERTR 5 d.
PR TE TR K BE ] BUBE A AL P AL TR 0, B 50 pl BT
PR MR L 7R 10X 10 588 T AR, HE K BB RIE
ERREE NI RE 50~60 MMITFRE. HEFR
Tk ZHER \ZIER ST EIRARERE 5 B R
FEBZKBL AL 500 5 KB BR AR B BR S 2 Ffigs S5 B
Rk R EE 7 0.5,1.0,3.0,5.0,.7. 0 mmol « L™' Ay 24
> PLITCHE K %o iR, % AL BB 50 pL Z50RT 50 L 85
BEFREA BRI RS, BRAFIEER 3,25 CHRIE
Big®. 12 h 5 78 B 0B T AR ) A BE i #1185 R
HU FF R IR Qo) = Gof I 7l & % — b3
TR /3 IR 8 &R <100,

L2.2 XNERAEHZERNEINE £S5 IE
B8 PDA Bi5R2E 9 ml SRR B0 R A PRME 1 mL
BABEHIA 2 000.4 000,8 000,16 000 Al 32 000 {5k ,
B RECHI AR 3 000,6 000,12 000,24 000 F1 48 000 A5 »
LYIERALHIAL 4 000.8 000,16 000,32 000 F1 64 000 £%
W, FHE IR ECH RE 8 000,16 000,32 000,64 000 #1128 000
FEHE I MB B 1 AR, 2 000,4 000,8 000,16 000 F1 32 000
FEW, Y3 PDA 5550 B A0 R, 2 J5 FATFL 45 B CN192
BRI EE SR T R ao e e, 25 CfE
RIEFRA TR, W LR KR W R E K B, B R
3o SRJEINRE A% 2550 A e EE X BEM B BB 22 AR Y
MHBORD . R AR E N B A LK
ROIHI AR, SR N A5 8, 3R ECs » WA 24
FIMBCRYS . £ PDA BiFR B4 FIIMAK RV B K
VPR FNK A% PR A » TC ] L 25 7K 5 BR N 25 7K 5 PR B VR 5 73
#40.5,1.0,3.0,5.0,7.0 mmol » L' fE5 33, 5 i%
PDA B E 00 IR, B ERE KW Ele TS
O REEA K E RIS, &0 10 mL, HFTILES
B CN192 TRk R BUSCE T BRI R R A e,
25 ClEEIT R r, MEH 2 A REE, MERHE A
BCEAIK. AZEKMHEOO=GIHREAE A

7B — B IE E) /X R E VR B < 100,
L2.3 MEpsig  RwabA 1T A S B AR E AL
Al 2 E g 43 F 43 UL /N, £ /N XL
47, 2015 4F 6 7 15 HFFGR 78 2 MR i) &% /N X
43 BIBEHEZE B A 3AME 3 000 f5. L HE R 2 000 5. L E
2 1500 5. F MR 1 000 fEFSLMEEE 5 000 F5 UK, 1R
10 d W5t 1 ¥R, FEmTiE 8 YK, BIE KA A% R, /N X
HFEHLEIUR T — B 3~4 BRAM, 3 REE , A4t
F 9~10 BRAER, BHREMLLE 6~8 MEUSFAAE ., ik
JE—WHA G HATE | WHHRRE , e L R RWET# 17
%2 WHIERE ., 2015 4 8 H 26 HIT4R, EWILETT
FE R SF B AR AR S 5 2 3 AN /N X 43 ) R e
3.0 mmol » L' /K% B8 F0 3. 0 mmol « L™ K5 ER 8 2 b
BRI, RVE K BEHEVE T IR, 4908 10 d it 1 ok, Jhmg
a3 W B/ INX N BEALBE BUR i — B 3~4 BRE,
SWEE, BT 9~ 10 FREM, AR T L 6~
8 M S TEA . TERRRMRTH T B AA . FdRHEA
JE 43 B S 24 AR A 2% B ot BR A 25 1 B R B R R
BB RRERMPIASE. BREOD=CURE 85/
PHAE MR EO X100, BFIGEUR (70 = G BRym SR & — 4k
PRI 2R) / %oF BGRSR3R < 100,
1.3 HdET

HRAB I R4 R X B 3 AT R IE X B d%, FH SPSS
17. 0 AT I Z 00T, i S AL B W E M R, O
FH LSD fe/h fib 3 25 593 L3R 4% Ah 3L ) /) 25 5 0 3 bk
(P=0.05,P=0.01), R Excel 2007 #AVEHE .,
2 GRE5SWR
2.1 FEANFENERER
2. L1 REFIERMAEA T L OWHIER B3R
2 W AE Y, X HRAR LL , 5 B o B 00 0 B A 0 R R T 8
R¥A—EWIMRIER . Jr 225087l 50, 28 H Py 3R D
S DR IR A0 P T B R MBI E AR, B B
THEAE, H - E2ZRERADE; 2 HRMHE
FRZ T 22307 R A S B RS UR A 22

F2 JIMPEFERAEEF IR =

Table 2 Inhibition of spore germination in Alternaria

alternata by different fungicides

T AR RS

2l - T sumEAT 1%EFAT
Spore germination  Inhibition
Fungicide P=0.05 P=0.01
rate/ % rate/ %
S &R liprodione 2.2 74.9 a A
PSR
3.3 73.5 a A
Benzoyl propiconazole
Z B R Carbendazim 28.0 40.7 b AB
£ 4% & Polyoxins 41.0 24.9 c B
TR M Tebuconazole 54.0 7.8 d B
57K Water 77.0 0.0 d B
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2.1.2 REFNEARARFHLERNFE dX 3T
VUE LR IR S RN S H R S PR
ROMABEMNA P WE DA N 0.519 6,0.517 5,
0.428 1,24 089.312 4.1 698.101 0 mg « L', H:Hv, 2K
PRERIE S T O D 130 P I A 0 o AR 410 o T 22 4
FAF T 2 T R Z P8 R AT MW B 22 4 KRR
Mo WHXRBORE 5 P25 7E 0.92 LLE, 2550k
JESIMHIBCR R IEA K.

£33 NAHREANBHTENMERHDKE

Table 3 Virulence regression equation and the median effective

concentrations of different fungicides

el FEHEEFE R R ECso
Fungicides Virulence regression equation Correlation coefficient /(mg + L™1)
PSR

Benzosl. propiconazole y=5. 083 6+0. 294 0z 0.951 0 0.519 6
SRR Iprodione »y=5.094 0+0. 328 6z 0.993 9 0.517 5
JZ M Tebuconazole vy=5.130 9+0. 355 4z 0.9511 0.428 1
£ &R Carbendazim y=3. 708 0+0. 295 Ox 0.921 0 24 089. 312 4
ZHEZR Polyoxins y=3.124 6+0. 580 6x 0. 969 8 1698.101 0

2.1.3 BEFFINEERAEA T AWIRIER BE
4 LA Y, 7K A% BR X4 & A0 7 0 B R A 190 1V FH B
TR BE 3R TR 3G K5 07 22 40 AT, 2 AL B BE O
5.0 mmol « L™ #1 7. 0 mmol « L7 i, 5% BAFTEMN: B35
P22 R DR Hm Rl SR R A il k. K
VR B R S5 SR W3R 5, 5 2 vl 1, YR B K
x4 ARERREKGBERIEEEE
HFHEZ B EIER

Table 4 Inhibition of spore germination in Alternaria alternata by

different concentrations of salicylic acid

5 Y/&J}? M?ﬁ&$ Tﬂ]%$ 5% BEKF 1% BEKE
Concentration  Spore germination rate Inhibition rate
P=0. 05 P=0.01
/(mmol » L™1) /% /%
7.0 3LO 68.7 a A
5.0 52.0 47.4 b B
3.0 97.9 1.0 c C
1.0 96.5 2.4 c C
0.5 98.4 0.5 c C
0.0 98. 9 0.0 c C
x5 AEREKGERAITEEBRE
fFEE R KM EIER

Table 5 Inhibition of spore germination in Alternaria alternata by

different concentrations of sodium salicylate

ER GRS SR o0 R 22 VR 1 2 0 HH 7K A% R B 0 B A £
AT B ZTTMHEIE .

2.1.4 HBRFIRBBAEALERKKES HE6
AT LUt 7K BR % i A% 0 BT 11 22 A K A 0 1 4 I B
TR BE AR TR 3G K5 8 07 22 03 M T, AL R BE O
5.0 mmol « L' #1 7. 0 mmol « L™ I, 5% BFTER 8.3
PR, RIS E KGRI EEMENE LA S,
A5 WR FE (7K IR A X 4 4 R T T8 7% 19 AR R IR T RIAE
FHGE D, FrRLZRE A 3.0 mmol « L' Rk R FIZK
BRRMBEATARIAIE FHUR IS

*6 TEREKGEIT EEBE
BaAERKPWHER

Table 6 Inhibition of mycelium growth in Alternaria alternata by

different concentrations of salicylic acid

Ab ¥y K4 E:
L AR WHE  amar waEAT
Concentration Diameter of colony  Inhibition rate
P=0.05 P=0.01
/(rnmol « L—1) /em /%
7.0 1.040.5 82.3 a A
5.0 2.240.4 63.1 b B
3.0 5.4+0.4 5.8 c C
1.0 5.440.2 4.1 ¢ C
0.5 5.740.3 1.7 ¢ C
0.0 5.6+0.4 0.0 c C
R7T  AEREKGENIERAE
B £ KM FIE A

Table 7 Inhibition of mycelium growth in Alternaria alternata by

different concentrations of sodium salicylate

AhIBHRE B%ERE 50 BEKT 16 BEKF
Concentration/ (rnmol « L=1)  Diameter of colony/cm P=0.05 P=0.01
7.0 3.840.2 a A
5.0 3.740.3 a A
3.0 3.840.2 a A
Lo 3.940.1 a A
0.5 3.840.2 a A
0.0 3.840.2 a A

A PEVR B AFHER e
_ i e SUBEAT 1%BEAT
Concentration  Spore germination rate Inhibition rate
P=0. 05 P=0.01
/(mmol « L™1) /% /%
7.0 96.2 2.3 a A
5.0 96. 7 1.8 a A
3.0 98.3 0.2 a A
1.0 95.6 2.9 a A
0.5 97.1 1.4 a A
0.0 98.5 0.0 a A
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2.2.1 ARWFIMKEPIASHR AW ETEESF LN
HE ) ARE B RO A A RO 1, 55 1 &A@ A 27
HD R M 558 IR A 2 3 R W B 6 SUR 4 51 R
100% 100 %6 F01 85. 7%, 5 %F HE A & 1 22 5 s Pe kBBl
TEROR K 49. 250 BURIEH ; BB RPIASMIRN 21. 6%,
R, 52 WIEAEO A 23 B) JEF FIRBRALRE
WRE B I R R 94. 7Y% 92. 9% , A5 AR 4T F BH 1A 05 ;
LR RMEPBER WA —FEMPIARER, 510 42.5%
1 50, 1%6 5 1 Sk i 5 %f A 22 ORI 3, AR WA BEIA
BAR . GERE KPR E IR TGI8 R AE &
WG, # R B RIFHBIRUR, ENERAER
B H—E B TR AR, DO BEAE T A — < B iR
AR, (EJE J5 AR A B IR AR .



wF B % 2016(20):122~126

- R -

| FIR .
O 52k e a

].o
?bw

' c'

: =9 ¥ % I—:-I : b O
== ™ E E x2 pugcs
8 my wEr EE S
Kg ®»E  Ex ke =5
E] 2 W& = S

I=h =t =
*E 8 :

=

(o]

N

5

m
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Fig. 1 Control effects of different chemical agents on
jujube-fruit shrink disease in Xingtang county
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Fig. 2 Control effects of different chemical agents on jujube-fruit

shrink disease in nursery of Hebei Agricultural University
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Fig. 3 Induced resistance against jujube-fruit
shrink disease in Xingtang county
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LR EEAR A T TR ECo (H, R H
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£ 0. 92 VA b, REAZGHIR S MHIBCR 2 EAEX. BEE
FRIARIR] By T6 1kt 2R BT L 35 Y TR B I 1) 53 o R e e A Y
Bi IR 2550, BRI, R IEI BT IR 120000 5 » W) DA% SR IR R
PRI S B R, L OSCAE 7 S HE R VR B, A6 B 5 O 4 i
2y, NS, s R PR R AR B AL H R
X965 B = A RN EE  ZEAR E) 36 o, T AR A
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alternata YR IR IR IR L X — 45 R G S 1
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TERIT IR AR T 7 I, 4Rk A 7 B o i k2
25N, SRR SR £ BT AR S BB = A B IR 25 7
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W AR 22 A KA BER MR A i 50 28 H T 2R
A S BRI R TR o 00 1 S8R 5 R SR AR 45T 9 45 2R —
B 5T A AR #5845 R AR A B
{HR s 0l B R B 25 WD WP T
BRI AR R B, 80 0 B T R WP X IR R BEHR
BBoR H— 5 ACR T i R I E, 7] fE 2
HHHAF SRR EEAEER. KYaE™
TR RN, ZME R EZEREZNIRG T, X 5%
M RIMHIPORE 2, X 5B SR -5 KRR
AR B 15 1l 50 o, T B R 2 0 R R B IR AR ‘R U, X
SiZR R 2R, R N AT BE R A [ ) A A 2%t
WIS R IR

K RRAEF YA R AEBIRNE, B YRS
JETEALR TN LR RLR 5 15 3 A2 v i B2 20 RS
FAK AR T4 PHRT LA S AR 4 22 R b7 TR L AL DA T
R RPORTES . 2%, 0. 5~3.0 mmol » L™
JKBBRAN 0. 5~7.0 mmol « L~ 7K 15 B8 SN HE#E £ T 19
L8R ¢ T B 22 AR K 2 T8 A0 i 4 T, 2 BH 2 b T i 1)
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Control of Jujube-fruit Shrink Disease With Five Fungicides and Two Inducing Agents

XING Yilin'? ,ZHANG Min"? ,SHEN Hongmiao"? ,GUQ Jintang® ,RAN Longxian'’*
(1. College of Forestry, Hebei Agricultural University, Baoding, Hebei 071000; 2. Hebei Key Lab of Forest Germplasm Resources and
Protection, Baoding , Hebei 0710003 3. Mountain Area Research Institute of Hebei Province,Baoding, Hebei 071001)

Abstract; Five fungicides including benzoyl propiconazole, carbendazim, polyoxins, iprodione and tebuconazole, and two
inducers for disease resistance including salicylic acid and sodium salicylate were used as test materials, and with
Alternaria alternata as target pathogens,the primary infection pathogen of jujube-fruit shrink disease were performed by
using inhibition method of mycelia growth rate and spore germination, Field control experiments in jujube plantations of
above mentioned seven chemicals were determined as well, The results showed that fungicides with the best inhibition
effect were benzoyl propiconazole and iprodione, with EC;, values of 0.519 6 and 0.517 5 mg » L™',and the inhibitory
rate of 73.5% and 74.9%, respectively. Salicylic acid at 0.5 — 3.0 mmol » L' and sodium salicylate at 0.5 —
7.0 mmol » L™! had no inhibition effects on spore germination and mycelia growth of A. alternata. Benzoyl propiconazole
and iprodione had the best control effect in field experiments, and their control effects were 94.7% and 92.9%,
respectively. Salicylic acid and sodium salicylate at 3. 0 mmol + L ™! applied by spraying induced systemic resistance against
jujube-fruit shrink disease, with significantly lower disease incidences compared with control,and their inducing effects
were 72. 0% and 57. 3% ,respectively.

Keywords: Alternaria alternata ;chemical control ;jujubefruit shrink disease;systemic acquired resistance; Zizyphus jujuba
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