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Abstract: Taking Euryale ferox leaves and stem segments as explants, MS as culture medium, the additional 2,4-D or

NAA and 6-BA or KT, according to the principle of orthogonal design, using factor analysis and cluster analysis, the

effect of different ratio of hormone on rapid propagation of Gordon Euryale step into seedlings was studied. The results
showed that the best hormone matchings was MS—+ NAA 0.2 mg/L + 6-BA 2.0 mg/L, others were MS+2,4-D
0.5 mg/L~+6-BA 1.0 mg/L,MS+2,4-D 0. 2 mg/L+6-BA 1.0 mg/L,MS+2,4-D 1. 0 mg/L+KT 1.0 mg/L,MS+

NAA 1.5 mg/L-+6-BA 1. 0 mg/L.

Keywords : Euryale ferox ;one-step culture;rapid propagation technology;tissue culture
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Table 1 The kind of chemical fungicides
biiacs E il AR RERT AL I3
Number Fungicide Concentration Produeer
. L 5% WEFEEH EW 2001 000 B pg KRR LA R 7
1. 5% Benziothiazolinone EW Shaanxi dahua,science and technology industrial limited company
) 0% LR R WP L 0002 000 LA IBIT R R AHE
70% Thiophanate-Methyl WP Jiangsu dragon lantern chemical limited company
s 25 %6 )R SC L 0001 500 BB A A BRA R
25% Tebuconazole SC Shanghai apotheker biological pharmaceutical limited company
. 10 Y65k FF 3R WG 1 500~2 000 i LSRR R PR
10% Difenoconazole WG Swiss syngenta crop protection limited company
25% Pims EC B A A AL BR A B
5 3 000~4 000
25% Propiconazole EC Chengdu colli lung biochemical limited company
6 10233 SC 5001 000 B A A AL BR A B
10% Thiram SC Chengdu colli lung biochemical limited company
; 3% HAEER WP L 0001 500 RENHBFEYREERAH
3% Zhongshengmycin WP Dongguan rhett abundant biological technology limited company
N 60V BEH R WG L 0001 500 BePE G AR A R RAH
60% Thiabendazole WG Shaanxi Thompson biological technology limited company
0 TSH RS WG 600800 EEFIBRAERAH
75% Mancozeb WG The United States dupont agrochemical limited company
" 12. 5 % JiE g WP BT RMEZG A R A F]
12. 5% Myclobutanil WP Taizhou dapeng pharmaceutical limited company
" 5% HEHE WP 600800 Hi LB RAEY IR IR A
75% Chlorothalonil WP Swiss syngenta crop protection limited company
2 25% =Wl WP L 0001 500 bR K AR A R A F
25% Triadimefon WP Beijing Yanhua chemical pesticide limited company
13 290% ATATR AC 0. 50, 8°Be WAL AR A ALE RA
29% Lime sulphur synthelic solution AC Hubei province tai chi biochemical limited company
250 g/ L it M BE I i EC 37 SR BRI 2 7]
14 1 000~2 000
250 g/ L Pyraclostrobin EC Basf European companies
s 0. 6% &2 CS 600800 oy ARy NS
0. 6% Matrine CS Hirayama forestry in Heilongjiang Province pharmaceutical factory
80% W /KL W WP EEAIRARAF
16 300~500
80% Bordeaux mixture WP The United States Cerexagri limited company
" 27. 12 % BB AR SC 100500 BRI A A A BRA ]
27.12% Sulfuric acid SC Australia’s new hair limited company
46 AL WG £ E IR AFRAHE
18 1 500~2 500

46% Copper dihydroxide WG

The United States dupont agrochemical limited company

L2 REITk

L2.1 18 Pk AR 5 AR B 1 A AR W HE AP
K 18 PR 5 23 51 BE A [7) Bt B ok 2 /9 PDA 85 97 2
AR AN A5 B TC K 3 IR (CKD . FIEARA 5 mm )
ITALERELEALE SR 2~4 d ARTRIE D ZITHE Y, A
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2~3 d JAR A 73 Xk I B A [7) 4% B 900 Al B SR
FE 0 B A 7 A DR/ o DA 75 2 ) Xof S SR 48 S0 410 o
REUFRREN . BERGERB=EEER HRE
BONERO) = TR 25 £ KB — A B 254
K&/ % B 221 A4 K& <100,

L2.3 AKREH T2 5 5 Ml R R ZEH KE D50
P SRAARES 3R E0R B IR 3Rk i 5
ol A% TR 70 7 AR vk B o BT o A R P AR AR
5 mm RITALAS 2> B VTR AEAL I IR 2~4 d ROREH
I35 A8 SO B9 B 223, B T AR TP Al b B AL
2 em E R —HR K 2 A b, LUOISE 8 0K O X iR
(CK), AT 3 ANEE , T 28’ CIEIR TR AT SR E
HEAEIEHMER, BEFERE=HEEE &
RERMEEROD=CIRE LR EKE — B2
HAE D /X IR 22 A K X100,

L3 HAESHT
S SPSS 17. 0 for windows #8443 47 #5147 4[] 24
{HEE A One-Way ANOVA J5 224047,
2 HRE5SW
2.1 18 FfbaF R BRI 0 5 AR Bl P A AR A U
TR 18 Fp Ak 2 % BE 30 X A: B oA oA 95 T8 B »
F 2 A, 18 Pk R T S5 A B B AR T2 A A&
A, H e (B B R T, L P 2R 3G e
it Tk P BRI | R A I Y O R R TE K v R R VR R R
WG R4 T AR ERMEER. P EER AR
FEE AWMAN TS A 5 Fib RN
AR B A BRI HIVE A, BB 5 A By T bR AE
By, BA 54 B w U R AE A . HIREE
TR 88 3 0L 1B JR 25 VB0 R =X i e ) %o A 2 R AR ) A
KA —EMIMEIER 256 % B4k 2= R 5 4 B T 1)
VAR O FRBE RS 1T T — R0, W
HXFSER R BURTE 3 I E

x2 18 MU EREFSABENEWEBTENE
Table 2 18 kinds of chemical agents and the biocompatibility of trichoderma determination
ATER b R AR R RS iR
Fungicide Concentration Trichoderma mycelial growth rate/(cm + d=1) Inhibition rate/ %
1. 5% BEE ] EW 1. 5% Benziothiazolinone EW 250 1.1940. 03c 58.04=+1.04d
70% G E R WP 70% Thiophanate-Methyl WP 250 0. 00£0. 00d 100. 00=4-0. 00a
25 % ;%M EE SC 25% Tebuconazole SC 1 000 0. 00=0. 00d 100. 00=0. 00a
10% % Bk 2Rt WG 10% Difenoconazole WG 1000 0. 000. 00d 100. 00+0. 00a
25 % R M EC 25% Propiconazole EC 2 000 0. 000. 00d 100. 00+0. 00a
10%#EZEM SC 10% Thiram SC 200 1. 8140. 12b 36.08+4. 15¢
3% 4B WP 3% Zhongshengmycin WP 500 2.8340. 00a 0. 00=40. 00f
60 Y WEB R WG 60% Thiabendazole WG 1 000 0. 00£0. 00d 100. 00=4-0. 00a
75 %A IR 4 WG 75% Mancozeb WG 500 2. 831+0.00a 0. 00£0. 00f
12% 5 M WP 12% Myclobutanil WP 1000 0.2140.01d 92.554-0. 39b
75 % EEE WP 75% Chlorothalonil WP 500 0. 324-0.01d 88. 63=0. 39b
25% =WE] WP 25% Triadimefon WP 500 1. 1140. 78¢ 89.02+0. 78b
20% A HRAH AC 29% Lime sulphur synthelic solution AC 100 2. 831+0.00a 0. 00£0. 00f
250 g/L Mk mEE R EC 250 g/ L Pyraclostrobin EC 1000 0. 30=0. 09d 89.41+3. 11b
0. 6 %20, SC 0. 6% Matrine CS 500 2. 831+0.00a 0. 00£0. 00f
80 %W /R Z Wi WP 80% Bordeaux mixture WP 200 0. 98+0. 02¢ 65. 4940. 78¢
27. 12 % MR SC 27. 12% Sulfuric acid SC 200 0. 91+0. 06¢c 67. 84+2. 07¢
46 %A AL WG 46% Copper dihydroxide WG 1000 2. 834-0. 00a 0. 0040. 00f
HRE CK — 2. 83+0. 00a —

L RPRE R FRE SRR . RIR P RERR 22 5 B3 (P<<0. 05); FIA.

Note: The datas in the figure are represented as means=+SE. The different letters mean significant differences (P<C0. 05) ;the same as below.

2.2 9 PR AR BRI X3 R A SO 0w S E

HIZE 3 AN, O A% B 7R B A R B R
72 D3RI SO B E A B 0 R ROR AL AR R
2 AR BR R R DR WA AR
RS XL 1 500 % ¥ X 3¢ SR He SO B R 3 ] R A F
73. 8196, BARERR 500 A5 WO SR A LU T F) 10 ) 3%
9 69. 8496, KX WERECLOR B I FIKE] 5006 LA E#Y

5 MBI AT T — s, I 5 H -5 A= B 1 A A W A

B R SRR R Z LA R E A Be1E A

BTN T

2.3 KREH T2 5 5 Rl R RO 2 B 5 0t
5 PR R B E T 48 h X3R4 LUR

WRENMELR 4, SR ERPAERRIATRE T2 &
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Table 3 9 kinds of chemical toxicity measurement of apple ring spot bacteria
EY Bl s R AR OUR T 24 K E iR
Fungicide Concentration Ring rot mycelium growth rate/(cm + d=1) Inhibition rate/ %
1. 5% BEEEN EW 1. 5% Benziothiazolinone EW 1 500 0. 50740. 02ef 64. 29+1. 38bc
10% %MW SC 10% Thiram SC 1 500 0.3740.02g 73.81+1. 37a
3% A EE WP 3% Zhongshengmycin WP 2 000 0. 65+0. 02d 53.9741. 59d
75 %A\ 84 8 WG 75% Mancozeb WG 600 0. 8340. 02¢ 40. 48+1. 37¢
29% ATMAH AC 29% Lime sulphur synthelic solution AC 500 0. 77+0. O4c 45. 244+2. 75e
0. 6% 29 SC 0. 6% Matrine CS 1 000 1. 0940. 02b 22. 22+ 1. 59f
80 %P /R Z Wi WP 80% Bordeaux mixture WP 500 0. 52+0. 0de 62. 70+2. 86¢
27. 12 % W= AR 4R SC 27. 12% Sulfuric acid SC 500 0. 42+0. 04fg 69. 84+ 2. 86ab
46 %A ALH WG 46% Copper dihydroxide WG 2 500 1. 4040. 02a 0.00+1. 37h
XHEE CK - 1. 4040. 02a —

BRI LR 1. 23, TEEREN -5 A E B X A
97 BRI A4 B 2R Ry 83, 87 V0, L BRI WE A %o SE SR 48 B0
BRI R LA 1. 03, BB R 4R 5 K 5 B Bl 57 %o
RIS BUR T A B 22 DB O 80. 65 %6, b B BB
TR ) X S SR A8 O B 0 R L A 1,09, 5 Fh R L
EBRREEE T 72 h X3 288056 # = 5 E

Wk 5, PAERRMARR T2 & EX 3R 5 80 § i
il f 38 28V o v XoF 3 SR A S0 R A 3 AL
1,36, HLUWERE R -5 A %5 B2 HC ) Lb 257 W8 7 T X S 2R
FEUR MGG AL L 1. 21, AR R A 5 K 7 2 B
700 L B30 ik =B PR R X 3 SR 8 S0 T A A 38 28 L
1. 09,

x4 AESHZREFHE 48 h WERBLYFREAIMERR
Table 4 Trichoderma viride 48 hours with chemicals for apple ring spot bacteria antibacterial effect
AT AL R AR REEB 224 KHJE Trichoderma BEURHE KB E Ring rot MER
Fungicide Concentration mycelial growth rate/(cm s d—1) mycelium growth rate/(cm + d—1) Inhibition rate/ %
1. 5% BEFE TR EW 1. 8340. 02a 0. 25+0. 03e 83.87+1. 86a
1. 5% Benziothiazolinone EW 1500 — 0. 28+0. 02de 81.72+1.07ab
10% 4@ EM SC 1. 424+0. 20b 0. 37+0. 06cde 76. 34+ 3. 88abc
10% Thiram SC 1300 - 0. 3340. 02cde 78. 50+ 1. 08abc
3% HAEER WP 2000 1. 88+0. 02a 0. 320. 0dede 79. 57+2. 85abc
3% Zhongshengmycin WP — 0.55+0. 06b 64.52+3. 73d
80% W /KL W WP 1. 80+0. 03a 0.5340.03b 65. 59+2. 15a
80% Bordeaux mixture WP 500 - 0. 4340. 02bc 72.04=+1. 07cd
27. 12 % W iR ER 4R SC 1. 50+0. 03b 0. 30=0. 00cde 80. 654-0. 00ab
27.12% Sulfuric acid SC 500 — 0. 40+0. 06cd 74.1943. 73bc
pag;icl 2.08+0. 04a 1.42+0. 13a 8. 60+8. 60b
CK — 1. 5540. 06a —
%5 AESKZREFHRE 72 h W ERBYREIMELR
Table 5 Trichoderma viride 72 hours with chemicals for apple ring spot bacteria antibacterial effect
AT AL R AR KRBT 4 K HE Trichoderma OURHE 24 KHUE Ring rot MER
Fungicide Concentration mycelial growth rate/ (cm ¢ d—1) mycelium growth rate/(cm ¢ d—1) Inhibition rate/ %
L. 5% BE R EW 1. 3940. 03a 0. 22+0. 06e 88.30+3. 12a
1. 5 % Benziothiazolinone EW 1500 — 0.5140. 01ab 73.05%+0. 64c
10748 EM SC 1. 3540. 14b 0. 260. 03de 86. 35+1. 58a
10% Thiram SC 1500 — 0. 3710. 02cde 80. 14+0. 94b
3% HAEEE WP 1. 6740. 02a 0. 2240. 03¢ 88.30+1. 7lc
3% Zhongshengmycin WP 2000 - 0.66=+0.01b 65.07=+0. 71d
80 % B /RZ W WP 1. 6040. 07a 0.447+0. 0lcd 76.42+0. 71bc
80% Bordeaux mixture WP 500 — 0. 5240. 03bc 72.52+1. 75¢
27. 12 % BB ERAE SC 1.4740. 02ab 0. 2740. 02de 85.824+1. 08a
27.12% Sulfuric acid SC 500 - 0.4340. Odede 77.13+1. 87hc
AR CK — 1. 8840. 19a —

3 itig
ABHNERERAETE AL RS . BEH5E 4L BS
PR R 45 P SR R B 1A & Bl EDY . B iR
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Synergistic Effect of Trichoderma and Several Chemical Fungicides for
Control of Botryosphaeria dothidea

REN Fengshan, WANG Yan,ZHAI Yifan, WANG Shengyin, YU Yi,ZHUANG Qianying
(Shandong Provincial Key Laboratory of Plant Virology, Institute of Plant Protection, Shandong Academy of Agricultural Sciences, Jinan,
Shandong 250100)

Abstract; Taking Trichoderma T2 as material,the control effect of 9 chemical fungicides to Botryosphaeria dothidea was
studied by means of mycelium growth rate method,and mixture the biocontrol bacterium and 5 best chemical fungicides
respectively,the compound of biocontrol bacterium and chemicals fungicides was studied, and to explore the interior
control effect of the mixture for Botryosphaeria dothidea. The results showed that the synergistic ratio was the highest at
the Zhongshengmycin concentration of 2 000 times concentration mixture the Trichoderma T2,with the synergia ratio of
1. 23 after 24 hours,and the synergia ratio of 1. 36 after 48 hours. Zhongshengmycin,as the chemical factor of combination
research,could inhibit the growth of Botryosphaeria dothidea under lower usage level, and also was compatible with
strain Trichoderma T2.Meanwhile, the combination of Zhongshengmycin and Trichoderma T2 not only could promote
the biocontrol effectiveness,but also reduced the usage of chemicals.

Keywords ; botryosphaeria dothidea; Trichoderma ; Zhongshengmycin; synergistic
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