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Identification and biological characteristics of the pathogen
causing purple leaf blotch of garlic

Student: Huo Ran
Major: Plant Protection
Instructor : Huang Junbin

Abstract: The pathogen causing purple leaf blotch of garlic was found 1 be a kind of important disease on the garlic in
Dnrmmgnilyﬁnbeipmvivm.hmmmlwm%wmmﬂﬁwmdw
puhmmningmkwmuchmgmcmmﬁedmmwmamuwnwmﬂmm
marphology, and tDNA - TTS sequence. Biology istic research d d that Stemphylium solani.grew well at s
temperature range of 20~ 30°C kqimmmmmeh?jt.henmﬂﬁuuewisﬁ-a: Galactose were found to
support the mycelia growth fastest, next to Mannitol and Lactose, whereas starch, glucose, sucmse and maltose support the:
Jeast. growth; Different nitrogen source influenced growih obviously., Calcium nitrste and Potassium hitate were found to support
growth best, next (o yeast extract and carbamade, whereas peptone, glutamate and ammmanium chloride supported the least
growth. The lthal temperature for mycelia growth s at S5°C for 10 min.
Key words: Garlic; purple leaf blotchs Stemphylium solani s biological characteristic
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FBEE R AT, PR T A 00 7 B R BT A A ERTAL, 1997) 0 2005 SFIZNRAE P I8
© 5.5 AR AT K ORERMAT Rk R R RRAE 95% LA, 37 AR R M AL 2/3, W43 I SRR, TR
Tl T AR R Bt
AL EBGH AT A T A2 KRR BRI T T , I R S W R 7 T0F9E , A
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1 MR E

1.1 S EEFRERAL

111 s EER

WM T 2005 4E 5 R EWIALAE 2 PRI P60 SR P B A 4L S B A B A IR I (5 Pk 1995)
e PSA VB 45 5% , fRaifl.

1.1.2 EHPRAL

AL AP W A5 BT 5 BT 20 ~ 30 MLT) , SRR R0 R 2 T /K BB -4 L AT S M0
24 J5 M IS B % POA AR LRI, IR LA L/G (RAFAE PSA Rl L, BT 4°CHOVKM FIE A7 &
(FEHE,1998) o

1.2 EHBRENE

AU T PSA FAR LHE 7d 5, AN 6mm A9FTFLARE RN BATIL R M 430 T
BER AR H o BRI A ek sk R , 709% W T 1, CHK i 3 . ARG HEHERN I KR
HBRE T 25 CHIRE ARSI, SRR AT A 1R I R 2 RIGEE R R4, BB R AT
Bt HRAER,

1.3 REERSEER

1.3.1 EEEFHERNR

A RN PSA BEFAE b 7E 25 CHEGOR IR AR M T 5 9% 5 KIG MBI S R 6, 30+
X LI .

1.3.2 SERTFHRSENRE

FERAE O AOFHE_E , PR 2 GR R FE BET OR R T AE F R A A f  RE
ML ASET . 7751 7 RGN SIB RE L 5% F oL &4 10mm 7 FLATEAE b, MA BRI
MRS, S KIGHAT R RME (KT, 2003) . K Simons 2 4327 ¥k ik 1797 7 1 ) 4
Eo

1.4 DNA - ITS E#) PCR ¥ 8 5AF

1.4.1 ZEEA DNA BRI

F MR O B B K B BEAEAY PSA AR L 6d SRR T2 S T PG IR i
A DNACHRT-ZR A4, 1994)

1.4.2 354

LA F514% 1TS1 A0 ITS4 % DNA — ITS [X#E4T PCR 3748, JUFFII0T «

ITS1:5" - TCCGTAGGTGAACCTGCGG - 3 : ITS4:5° — TCCTCCGCTTATIGATATGC -3,

1.4.3 PCR REEKH

PCR W44 5 R 1A B S0pL, JZ I #E 9 : 10 x PCR Buffer SpL, 25mmol/L MgCl, Spll, 2. Smmol/L dNTP 2p,
SU/pL. Taq B 0. 4pL, 5149 1TS1 A1 1TS4 4% 1pL (25pmol/L) (LA 593 i 8 sangon 2 Al HEGE) , BEAHT
DNA10ng, #} /2 ddH,0 fiff S48 ) S0puL, 7€ Ti - PCR L L1,

LI 94 CHIE Y dmin, HEAYEEF 194 CAEYE 1min, 54°CHR A 1min, 72°CHEM Tmin, 3% 36 M5 ; ik
J& T2CHEM 10min. PCR =41 4EAL 5T A 4 BHER R A7 LA B AT Al DNA B/ (B DR T 4,
2004)

Qe
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Y 4EBETHRNY SDNA - TS K FFF SERERY GenBank o REACHR HEF YA IFZ Y TS DOREAT RTRHE
He (hitp://www. nebi. nlm. nih. gov/blast/ )

1.5 mRELYFHE

1.5.1 FREBENELERKOPN

e PR N 6mm (HIZLHUELT PSA AR, 4P5I7E 5,10,15,20,25,30,35°C T 4 9 AL BLTREAL 4 1L, 6d
15 A S B 1 ELAR (KSR A 1997)

1.5.2 AF pH x4 EKHRM

1) PSA HEFEHE A 3ERY , F 0. 1mol/1 HCI 10. 1 mol/1 NaOH #145 pH {4514 4.5.6,7.8.9 .10, fEAR[
pH RS PSA AR b BRI B2 mm AOBIZLHE, M T 25 CRELEIEHRAGHER S P ik RALIITIAL 4 0L, 6
JE A Sk I R AR

1.5.3 FEBIRRE L EKMRE

1 7 A (2. 00gKNO; , 1.00gKH, POy , 0. 5gKCI 0. 5gMgS04 - 7H;0,0. 01gFeS04.,30. Og 7, 1000m
R, 17 BN AR (b i, 1995) , FH A B L4 8H0 R K FUME . AR FLBK e 2 W VERE R
A R AE R 30g FEHE, FURA I 8 L 9 81 A A | LA BRI AR PR A R
T 6mm WA SR ZERE |, ST T 4 L, BT 25°CHEZOL MR BEFR 2 PR 1€ 6d 5
R &N A KEN

1.5.4 FRGENELEKOEW

VA ST TR R R PR A 2 R A R RS R K B IR SRR, Chen and
H. Ferris, 2002) {4 25 0% SE 7 351 0 2. 00 D , AR ) S0 B R HE 2, ARSIV BRUR 0 0 50
ST ER , ST EAE S bmm RIB AU FTER TR |, G AT 4 1L, T 25°C EEOL Y
S PR TE 6d JE T FAOUE M R R

1.5.5 WL£BIRENE

S4E PSA A ERETE 7 d HOR T Ao ATCEUIMAE B A 2ml EHK, SR BIBCATRIE Y 45,
50,55,60.65 7O KT ER P , N 10min, HR 4445 2 2IFE VS 7K o IR S0 0R . PG H AL UL 01 T 44 e
AT PSA AR, BT 25T A M PSRRI, ML IE 4 DAL HEIR 6 RIGAHZ
351U

1.5.6 BEEAESSH

T Excel 2003 (977 2 417 P 41 HTI6L FE | pHL i B IR0 SRCUR XA AT 2 2 K Y RO, B S b2
(425 ,2000) AR FALERN B 32 5% (P=0.05) IR B #H 27 (P=0.01), it Excel fEE . Bi47E
FPHIER R FR + SE.

2 HREHH

2.1 EHBIRERE

L SRR E K B AR AT L, BRI R R R BR A 100% FERER 24
B BUREE SR B, SRR IR 3d J& WRBEE TR A A B G R
R4 3 G (2 - 1) X SRR T 2 R b A A AR I SR foL N A R T TR 4 A 3
S, T A IS A IR MR AT T 2, 4 5 R AR R B AR o e ), A
AT ) o SR SR BER (BO 1
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B2-1 SRR MERER (o B H bR E)
Fig.2— | The sympiom of garlic leaf inoculatéd with isolate at afier 5 day (n. health leaf; b, inoculated leaf)

2.2 RREERE

2.1.1 EEEFER

TE PSA SEARHE L, WA BIE a4l SRR , b el IR 1 05, 55 S SR 78 M . T B
BEX B OREFEEHEE, BAREREENERE. 5 SIR BETYERY 4. 1mm,

2.2.2 SERF(E)RERXN

TEAAAR L, S AEFL T AR €, 528, 105.5 ~ 170.0% 3.4 ~ 5. 1pm, TINRBE A . 404 70T M IR B
R AR, AT RORIC M . AT 35 BRI, b 1 - 3 1 SRR AR P I R B G 40 A 2
—T AR AR T 25.5~55.1%17.0~ 34 4um KL R 2: 1(F 2-2),

B2-2 SERTFRSEBRTELSHE

Fig.2-2 * Morphal I ch i of conidium and conidioph
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2.2.3 FRRE

AT TR B | THR AR, 34 T DA 4 58 25 AP LR ) TR AEAR B K A7 2

(B 2-3),

2.2.4 HEFEEHR

M2-3 FRRD
Fig.2-3 Characteristics of §

ion

SRS GE - A4 TR 105.5~ 170.0% 3.4~ 5. 1pm, ST AEFF 25.5~55.1 x17.0 ~ 34 dum, £ R
#3321, HpAH 1-3 A 454, AR o ) R S, 44 L LA R B A UM U ) T
SRR AL A (SRR, 1982) . HUIE Simons %5 14067 ¥ 6 O IR 8522 s A UG Stemphtim.
solani

2.3 DNA - ITS KHj PCR # i 5MF

SR ITS KM, 4648 T 552bp HUAEREF S . 16 BLAST b7 R IR B R L, S, solani 757
e 1019, BV SLIC A ARSI E 2 JURIRHE R 99% . 1Pl it —HAE IR - S. solani o

F#2-1 IS KEPIETELE
Table.2— 1 Homologous comparison of the sequences of TS region

Genebank accession mumber Strains Skre Identity N
(Bits) value
16625901 | gh! AF203450. 11 Stemphylivam solani strain SS31 185 . ... 1019 9% 0
166259001 gh| AF203449. 11 Stemphylium solani strsin SS28 185 .. . 1019 9% 0
16625899 gh| AF203448. 11 Stemphylium solani strain SS21 185 ... 1019 9% 0
13688538 | emb| Y17068. 11 Stemphylium botryosum vRNA g. . . 989 984 0
17546966 gh AF220481.11 Ploospora tanda strain ATCC. ... 985 98% 0
160097441 dbj| ABO26165. 11 Pleospora herbarum gene for 185 R. ... 917 98% 0
16000743  dbj| ABO26164. 11 Pleaspora herbarum gene for 185 R. . . o711 98% 0
116009742 dbj| ABO26163.11 Pleospora herbarum gene for 185 . ... 977 985 0
117546969 | gb! AF220484. 1| Stemphylinm vesicarium . 975 980% 0
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2.4 EWERENE

2.4.1 FEREXELE KT

1P 2 -4 WIRN, B2 AE S - 35°C [ P REAE A 78 20 - 30°C 2 B A IR BEAF , S e il A G IR L
25C,

60 al
.A b bA
| E = cB
88 40 |
o
ﬁ 5 30 dc 3
®s3 2
=5 eh
= 10
0 s
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B2-4 FEBEX S. solni 845 KRN
Fig.2=4  The effect of different temperatures on mycelial growth of S. solani

2 BP P EFRRFERER KEFRAFMLELR ATLER
2.4.2 FFE pH EXNELEKHERE

SR (2 - 5)  BLAE pH (2 4~ 10 MOHEIRIE EIATA I (BLE pH (B 6 - 8 P A K IRF. 1
UL TERR BRI THIRRER K.

ah A @A
5 cC
o 18
B
~2 40
rE
Sy
g2 w0y
as an
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2
10
0 4 s
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pi valwe

B2-5 FME pHERT S. solani BLEKKITH
Fig.2=5 The effect of different pH values on mycelial growth of . salani



Sl K 2006 i A TR kg 3 (i) @B Rt A

2.4.3 FEBERELEKNRE
W 2 - 6 4MBTA A AR FIRRSRIF 2 . e LRI s 1 SRR FUMER 2 5 RHIE
A IO N 2 SR R 2 Y T E e A NG U

45

flt

M H IR AN H&Bl‘ 3L!§ W wh K

o ow @
5 8 &

1 ()
Diameter of colany
w9
g

s &

Cnrbun source

H2-6 FEBSER S. olni HLEKOET
Fig.2-6 The effect of different carbon sources on mycelial growth of S. solani

2.4.4 FERKERELEROEN
{67 RO BER LA (B 2-7)., . solani XM RIRRYS R AR YRR R
FR R MR AR LA R

45
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mm AR RE Bﬁﬂﬂ Atk \alk 2um CK
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Diameter of colony
o
St
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M2-7 FEMER S. wolani WLEKNER
Fig.2-7 The effect of different nitrogen sources on mycelial growth of S. solani
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2.4.5 WEHERE
F2 -2 W] AE SOTHYAKHALTE 10min, WL REAE PSA SEFEAE b K i MivE | MT7E 55°CoKinAb 3
10min J5 (B 5E 2BOE , MR BOEREE S 55, 10min.
£2-2 WAHERE
Table.2 -2 Lethal temperature of mycelia

AR E L EESS A
(Temperature) ( growth of colony)
45C + A E
50°C A4+
55 25
60°C s
65T I

0 g

et TR, - TRRR AR A R - TRAA AL,

3 Zigsitie
SEA R RBAR N E JEEE M T A B E, mialﬂmjhéﬁmmtmkmﬁﬂﬁﬁlﬁmﬁ
S. solani , i EL 458 5 | &5 BERG A9RR IZAT Stemphylium . vesicarium 1 Al . porri(A.M. Prados — Ligem

and M.J. Basallote - Ureba, 1998; H. Suheri and T.V. Price, 2000), H Ut S. solani 7 5|2 A 5 B 1 —
FIEOREL. (ELATERIE MSCRIE T, S. solani EERYMIE Fi DRE AT BESEYGEF
#.,2004) SR WA BRULIHRABT IR 3C, A SCHGH ¥ 8 B UK.

W R A A S PR SR 2], ZAE 5 ~ 35 CHIRBAE IS 3B FE IR 20 ~ 30°C, FUR IS RS
KGR & R A] R A — SRS A 1 (7 8, 2005) . L IRBTZAE pH (B0 4 ~ 10 AT A4, i
i& pH BRI 6~ 8.

K SR WX SR UR 2, EGERY 7 R 75 28 AR RBREAF RO A K L (B B M A A 2 5
R OB ) 25 A SR A, (TS A AR, SR RO, L0 AR IR R AR T 4
o BBR S, solani FERLL KB PREE AR MR B R0 857, MR, 8
Pesedi 2z, R 7 A 7= B o T LA e 4 FEAEAR , R A A R PR R R e i e

SE 3wk
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Solid State Fermentation of Trichoderma sp. with Corn Straw

Student : Cheng Zhongshan
Major: Plant Protection
Instructor: Xian Yannong

Abstract: In order to optimized solid state fermentation of Trichoderma sp. with com straw, the influences of water ratio,
dosage of spores, height of smashed com straw, and additional mineral substances were studied under 28°C with natural pH.
The results shiowed that the fungus could produce largest amount of spores under the following conditions: water ratio 66.7% —
T4.1% , dosage of spores 6% , height of smashed com straw dem — 6em, potassium chloride 0.3% , and caleium chloride 0.3% .

Key words: Com straw; Trichoderma sp. : solid state fermentation: spore production
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Tablel — 1 The design of arthogonal experiment

W SRR BREG R ROSE BRI
. (%) (%)
1 Vell5 4 4 0.1 0.1
2 1:1.5 6 6 0.2 0.2
3 1:1.5 8 8 0.3 0.3
4 1:1.5 10 10 0.3 0.4
5 1:2 4 6 0.3 0.4
6 1:2 6 4 0.3 0.3
7 1:2 8 0 0.1 0.2
8 1:2 10 8 0.2 0.1
9 1:2.5 4 8 0.3 0.2
10 1:2.5 6 10 0.3 0.1
1 1:2.5 8 4 0.2 0.4
12 1:2,5 10 6 0.1 0.3
13 1:3 4 10 0.2 0.3
14 1:3 6 8 0.1 0.4
15 1:3 8 6 0.3 0.1




