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RAE 2 2 Y & Ak S e E

WAL B 2598 (Verticillium dahliae Kleb. )2 Fb: 3= 55 16 G 3 Z — , XA 46
A PR T R SR A R R EE R L BB R R A R R

Fl 1914 4 Carpenter 7 3 [E & SRR A6 2 2890 LA S L 1200 AR PR g 5745 32 2 7 A
EfeReE, 321 oy, mERC A TRE . EE . ARLE 2 NG, 875 5,
A ST NE NS TN 17 3 AN 2 = oA AN A | B 1Y 0 i = = R 5 [ 2
PAE 3 AR RL T BT L EDBE RN A R PR F | 1 T 2 B SE FE B MG B v T
528 59 S S E S R T B R T AR

3 A B AL B 2B R AR 1935 4F & S| AR R A AR . B, FLRE R
T 33 L b 0 A DX, ] e 42 BH L YRT G DE 2 L Ll AR R Ll P A BRI v L B P R B
=R A ARG 2 R T BN T B AR . B A7 55 (2007) $8 3R [ 4 4 1 2
o 1 % A 1 3 R0 4% R DU A B BE L A — T BE L 20 148 30 AE AR B BT b B ST kA AR 2B
18 R B 58 B, 20 42 50~ 60 4R R I3k & A 5 5 Iy B 55 = B, 20 42
T0~80 AEAR it — 2B ¥ e £ 4 L 56 BE A5 B B s B DU B B, 20 42 90 ARAR LA JE
S E B

B E ST R 1959 45, 12 AP (LK) AR A6 35 250 (R i 28 2 & 2 L T
1935 AF R AZEM S A 7T B IV EEWMERHRX ., 1963 4F.H 14 7 A
(M XD 75 AN B () &7 51965 45, 97 B2 17 48 (XD 172 A~ B (D R AE#E

1]



L TR
SN AT

Wi, It HfEEREZRFEIME, 20 22 60 AP, B0 A ™ H A (T X 2%
S TR DX P R R A b X R YT M b L R b R R D

1973 AE 2 EHER AR I A 136. 5 T mE, HeEMHmAY L 8%, 1977 4
8 2 AR 135 T RT . AR T AR 151 1 J5 i . A BEZE TR R T X 505. 5 J7 | . 4%
S A E A A L 9% .2 1% 9 0%, 1982 4F 4 [ %A , A | ¥ 25 % & % i A
2223 JTRT G WA WA 7111 5 T RTAY 31 3%, Herh B 25 1w AL 195 J7 17 - B L B %
RAHR 2070 Jm A2 E AL 1371 . 1982 48 3k & 5 (1) i 1963 4F
1) 201 A 3EINE] 477 4>,

20 42 90 AFEAR A B FE 5 1 15 BB AR N EE L AR 1993 4R, 3K E R AU AR XA H
HARAR N b b TR R R 3 B R 1 R R R T AR 2 o 4 R A TR 1 —
e, AN 199, 5 5w . JU ORI 5 A X, 3 E AR AR AR R AE 800 LA I, Horh
7 I O AT A4 3 43 b BRs Ak T 3k 90 %6, 1995.1996,2002,2003 4F B 25 55 F- UK 3% 42
KK A RRAE AR 77 3 T R 2k (36 1-1), 1995 4F e b . th 28 Lt 79 | B2 7 A [XC
R AR g ik 1500 . A4 F2 M E a9 5 B H 3K &k ik
M EFF LG, — M 7™ 3026 ~ 50 %0, TG H s ™= R ik 7020, VL7 1996 4F i
LRI & 45 5% Hoh i Bl 12 6 J7E AR, &R T ALY 10, 5 7 R L Pracse
JEAFTEAR 195 T3 F 5 e 3 T N DX = A B 0 TETRREE 90 26 A b s R FETT 1999 4F
KGR L 84 T3 T - 5 AT HLAR AR Y 69 1%, Horp 2 5 1/3 iy 9% - AUE AT HI 3
A TCW

* 1-1 1993~2003 EMEEERAITRR (FHERZ,2003)

0y PAT AR O AT AT X8k

1993 4005 BT YL 3 A VI I S X

1995 2 400 B U A X

1996 1995 CRUNR- AN )

1997 600 KT S AR X

1998 1200 R LIRTRE A RN )

1999 1500 BV BRI

2000 1500 BP9 LRI

2002 4500 B TR A VA RS DX R P I P AR X




4% WHEEERNRELAE

=R FEK

i A6 B 22 429 S I D AR R AR | 2R e AR B8 S 5 A A o DR I o DA 3 3 AR A0
(925 A~ A2 7 B B 339 T R BUAE IR

TE AR W W AR BUEAR . (EAE IR 2 AN T B, 2~4 5 B )
AR AT I UL BB A . 7R SRS AT TR M A AR S 15 d A2 A R B T T B
K- 24 d Fe A BB R R o A0 B 2R B E RO I 3 R T R R Ak A B B AR OK
AR I T 8] 3 AN R0 3% B €005 XE o 9 BEZ TR, 7848 65 T A R TR s

MR AE BT LU B A » — R AE 7~8 H T BS54 W A i A B i . AR HE 4%
Bl H UL R T BRI T AR K L 72 1) b R e A A 1) b A i
PO 16 7 A % 5 AN AL U 58 BRE B o K RS G AT DR AR S 1 o B EOBR AR B L ALK P I BIR
PEGZEHT R L AL AR TRl BE LA A AR BV BOGAT . A I T e bR Y 25
T8 v I ) B L R A A AR I B N Ak — BOF AR R A L iR RESS A AR B H
T3 008 B0 T AR A I AR AR BRI . EARAE AR I R A RS 1 R T R K 18
o FET ) AT 265 Ak A A — b Sk A B 28R L Je il i R /K TR R L 4 T R AR 25
T v BOGAT o AR AL R B AR AE BE R R B 2 AR AE IR .

T R B8 AR 2 A B — 2R 5 B A A A Y A R B Bk 55 D BRSO T Y iR 55 A
A—RERRFR. WBUR TS SRR R EUR RS . 2 2 AR 53R BU8 1
o S5 R TR L S VTN B R 5 G R AR 5 B0 0 R ) TR PR S A AR 5 T 9 T R TR R B S
UG ES Qi 7 - i

iR 2 BRAEAE A s B 9 SR B B8 A AS ] T A7 22 5 Q00 b R B BB bk 2 2
R Y B AR [ S 0t o U A 22 Al PR R R R B O 5 AR T S A A
A T A AR B RS B P B RORAT R . A b R L A E R B R
A TPk b JEHORA B R A A A L R A R IR 2 B BT D 0

R AR B 2 AR A DX B AE T

(1) #2800 H B . DU A T 0 S A 5 Al 28 1 ) iy 303 BV R 2 3 S0 s A0

(2) B F i — B SE DN R 2R 3 8 1o A J 5 A 2 D b 1 TR ) T AR

(3) B ZE R AR IR — AN IR 4 - i i R /N T AR Al 5 1 38 A Ak 6 B AR 4, s 2 25 il
- H A /N T A4

(4) 3 22 g I JBK PR 35 2 €0, 2 Ik I - P 72 8, 5 R BROIR s ol 2 g AL R I ok A
eSS LI ER N

3 ]



7 REEER
SN AT

(S B ZHR AT vE 2 5 v i 22 s A 28 5 kS L v i TR O AT
(6 55 2 pg H AR F T o A T A8 10 4% 80 5 A 28 00 2 TR A8 (8 25 0 AR AR ) T 02 Al —
%E%%

TR A B ZE I L BR T WL R A1 EAE AR B o 2 B 3k 1 5 O ZE AT A
éé’ﬁf“ﬁﬁﬁéﬁﬁ JE B AR AR . M ZEAT BB A E BN ARG R A
— S LU A ZE R R AT N MR R AR G R (RS B R AL AR .
I A I ) T ZE AT B T A5 A L A A A A RO A A 0 X 2 (] SRS A 2 R
ZE0 19T RE DT VR AR DX AN B R AL (B0 2R L HEBR B LB L BIE
FH AR S A G | 2SR R B B . U Ah TR LB SR YR A R
0 B TR AN 2 248 %8 1) AT IR 80 25 T R LR 25 0 A R 4 A TR €08 R 15 T 8, I
T B 2 LA EE A T 0 M TR

S REBRK

R N A A A 7 R R B R R B — R PR R AR R TR AR M A Tk
(—)F=ErRHE%X

TETT TR IR  F5:4F 5] 3 2505 1 T AR AR 8™ 2520 ~30 240 AL 1996 4F #5125 J5iAf 50 77 t.
FE [, 1953~1990 4F , P MR TR E WA EMH R SEMAEL W 2 2320, H
HiR EE R 1961 4F40 K B 58 JT AL (1 i =217, 92 ke) (K 1-2) . & [E 4% M 25 22 i
KGR 1993 4 51K B AR 100 J7 t 247 o Ui SRR 8 5 [ A v [ A 408 2K £ 5 &
BREEAFE T R M8 HAMK 150 T RMAE ., rEik 1162 3£t (Bell 55,1992)

& 12 1952~1990 FHE R E X EEM MBI B K (Bell F,1992)

G BB | MKk A00 @) Ay MR | K004
1952~1954 L 62 559. 2 1973~1975 2. 60 861 3
1955~1957 L 50 623, 3 1976~1978 2 59 896. 6
1958~1960 193 907. 9 1979~1981 2. 36 1037 3
1961~1963 i 87 1238 8 1982~1984 1 50 521 6
1964~1966 303 1028 6 1985~1987 1 90 740. 0
1967~1969 3 48 966. 6 1988~1990 1 46 857. 0
1970~1972 2 41 839. 1

&it 11077. 3

Wk 1 @%TF 217 92 kg,

L4



4%

WhEERWEEE %

AR AL B8 220 1 R AR S EORAR 2 U PRI T B . A PR R e B 38 o A0 BV 1 e
K A B R AN P T B i 4 (1985) HL T8 , % 25 55 2K 9 I 1) XoF Af 46 7= it B
HMHNRARKRAE W, BIEEE 4 B bk BB XF 787 7™ 5 L BOi ™= &L Sk g%
0 T AN A 23 B WO e DL R A B R e AR R (BR 1-3) .

x 13 AEE 4 REEFHRHNBREFERAREZLE
BARR A BB R A PARRZE Y MRS FBRA 4
4 gRkE | A AR
L X} 8 LX) AR L X B Lo X AR L Xt AR
WELEFE | SRR
AGZD) W) W) W) WY
6 H 4,0 100 100 100
7 H 53 72. 65 75. 18 57. 22 41. 79 10. 79
E | 19. 3 70. 57 72. 56 59. 59 26. 45 7. 92
8 HTF2kH 44, 7 32 35 35 01 13, 84 21. 69 4, 27
9 H G 1) 24. 7
BRAEFE QDR E A ST R WA BAEAFB =&, [ BRE

PARRTF L Bz R P B 4 ) A i AR B IK 30, 66% A1 30. 43% , - 3 B Bk 45 4% B
22. A8Y4  FAEL TR O 28 g, A T R O 9 ANE 43 55 1T 0 bR B bk 1 L B AR 7 & 43
T EBAERFEAR 34 43000 35. 1920, BARRAE R HO L 27, 8804, AR T PEAIK 0. 4 g, A3
REAR O 32 AN 43 a5 5 I 40 Bk AR 7 B2 A 7= ek B0 AR AR B AIK 42, 0 D0 R 49, 030, BBk
ZEESBOR /D 35, 67 0, BAES TEREAR 0. 56 g A AP FEAR 1 55 AN 43 405 IV SR R Bk 7
B R 7 A A3 B A R AR 65, 28 % FN 75. 07 % , BARK S5 £ B/ 57. 24 % , B T RRAR
0. 73 g, AR 4r FRE L 26 A H 43 a5 V 9006 bk 500k 7 B AR 7 &t 4 S0l 468 1k ok P AR
TL77TY%H 79 17% , Bakk 45 Q%0 64. 72% , A TRRAK 0. 97 g &K 4r TR 3. 39 4
Horm. BREREQIOMREREN, & RRHSH 5T ERE-RAHL, A
Ay RS, 1984 AR TG A2k 23 7%, B AR AR 12 2% 51985 4F ¥ N
K e W L TR AR 7 R BRI BE DR R, EE R Kk 3004 B L, B H B R
23 8% ;1986 4F A6 45 5 TG S ™ 22 5% 880 ™ 11 8% . ik 4h 5 [ ik
FE W, B O R 7 R Y o PN R B 4 R B b AR T B
oK B A R R R R R (R 1),



L REEER

A T
*x 14 TREEBHEKRELRBERELRE
1984 1985 1986

Rl

HRREE R | PRE () | ARGRE | MR E(» | PHEREAE | PAE(®
T 10. 30 3.43 9.56 3.05 10. 23 2. 64
1295 H 10. 59 3.68 9.79 3.19 11. 66 2.92
FERH 12. 47 3.68 11.18 3.76 12. 40 3. 34

TE o B L 18 40 RLE B L 98 10~20;%F B H L 1E 5 KLT .

P (1995 WFFE T 3 AR AL & Fh R 7] 38 ZE 0 R0 = A . 45 R4
T 500 Bk 1 Bk 7 Al 7= ik 7 249 LU AR R AIG 8 2100, BRGS0 7. 3206 AR R
VR 2 8400, A4 T R 4 83 AN 43 s 11 S bR I SR R AR 7 8T 2 L fa bk R IR
27. 8800, AR S5 2 B /b 35. 9806, BAAR T AR 7. 5700, A4 R R 3. 86 ANH 43 A
[T 25975 Mk 1 P Ak 1 AR 7™ 5k SF- 37 LU (R R B AR 48, 0120, SRR 45 48 B0 2> 61. 8504, B
BEWER 11 6300, A5 TR 4. 86 AN E 43 105 IV 20 bk 1 B0 bk 18 7= 12 3 L fet bk
FEAR 80. 5100, BARRZS £ B A 79. 24 0, AL TR 16, 2300, K4 FRES. 05 AN H
O R HE N AR AL 7 R 0 5 L o 3 A SRR 5 A0 B0 e D B R
KT E=ZRERESEBR P OERZE AR, SRS BRI ™ &
M EZ R R, R EHR RN EFE R, HKER T, RIS, i 5B & %
G T SPRRGS BE T UK T E AU . X A8 (1999) BF SR 4 R
g e 1 4R Hi S B i R A AR AR R 3 A A OGO &R (19951996 i1 1997 4F
MIAH R B B —0. 797 3% % ,—0. 642 2% * F1—0. 774 8** ), [MIH A Hr4h R E M,
I 5 0 1 1 I 1 s B AR R R TR . B A (YD R 1 8 (O 1Y [l U3 B
G350 K
Y=3 084 7—0. 030 8X (1995 4F)
Y=12 322 4—0 096 7X(1995 4F)
Y=10. 174 0—0. 059 1X (1995 4F)
] UL B 2 0 15 4 O T, B AR R e B R
M EM A S HEREMEARETNEAAMNBNA RN LR, AFEF
(L990) B 5 BB T 25 25 95 &6 e Xt F= LY W 1 22 52 7 TR B0 T & 6 S R O 240 0
7= 66. 92,7 H A LAE R ARS8 20 3%0,7 A FAIRTRBIB KA 7 HT
GR35 2. WAEARZER AL, M BRI S B A s Stk B st o, itk

[ 6



F—F BLEERWALSAS

R, EEHWGE 1-5) . X—4 15 B S BEE (1989) X A bk T #8 70 0F 58 45 SR A
Rl 738 0~20 cm HE AR EAEE5R L 6~7 A WA H &5 1 HE 0 B M, L
HoAb Ay BRI Z . BT LA A Bk K i e 8] 8 357 2 i (] B4 L 32 B ) 45 4% A
g PR AUCN Y N,

& 15 BMEEERAALFRHEERRLER

P Cem) | RERCD) | RO | PR (ke / A B 4k (kg/ Hi)

) » i L f i ML | Wbk L TR L | R L
e I 2 E =T I I = N B =7 ,
e e e A ek | bk

f 1 1 it ff
B B8 BN Hkg) | (%) B (kg) | (%)

: I 44,1 43.4 [ 5.8 38.9 |5.7] 69.2 [100.3|228.9| 69.5 |37.31|84.75| 69.4
s AR A . ’

W AT #H% |71.5| 23.7 [10.9| 6.8 [6.9| 64.4 |114.4|206.8 | 64.4 |42.57|76.94| 64.3

LR P Y [57.8] 33.6 | 8.4 22.9 |6.3| 66.8 | 107.4 | 217.9| 67.0 | 39.94 |80.85| 66.9

. o 755 3.1 8.7 8.4 |13.8] 25.4 | 253.6| 75.6 22.9 94,34 (27.73| 22.7
W | O

WTAT| #H% (889 5.1 [12.3| +5.1(16.0| 17.5 |264.1| 57.2 | 17.8 |98.23|21.29| 17.8

Gl PimFsy (82.2) 4.1 |10.5 9.4 |14.9| 21.5 | 258.8 | 66.4 | 20.4 |96.28 | 24.51| 20.3

JE (77,9 9.5 18.5 329.2 122. 06
1473

Wy |93.7 11.3 19.4 321.3 119. 52
(X 18)

5 (85,8 10.6 18.9 325.2 120. 79

VE < U0 AR AL A O TR 142385 & BE YRR 86-1 %5, e F S (0 P AR KU 107 1.

FLA B A (1996) il 1 VI 38 rb 9 A X P 1] 355 22 5 9 2 A= I 3803 %0 A 48 7 43
R (R 1-6) . 3 1-6 45 R R W] e R 0t BUADIR 9 Ak (6 A 13~23 H . b4
SRR R 28, 67 0) V-2 16, 93 A8k PR BIR 23 7106 59 AR R
FERAC6 29 H~7 H 18 H ., (524 RMHR A 59. 3300) Hpk Bk EL 14. 33 4>,
PrEER K 334504058 A LU L ) P 3RO = 28°C L i Ak B BRURE 5 HC R Bk %
B TRAEMEZRMFEE. FTESH3HEIH 8 HHIAERMIHEHK, L his
ERIFARFEN 200, BARR R BE 21 98 A, P BB K AR 0. 950, MU I, 7¢
VI T AR DX B 2 0 7 A 408 2+ L R SO i B A 1 B AR A g Ak A Ok

R,



* 1-6 TR E 2w & B R o A Bk 45 4 Y 2 T
pp— Ktk s | 9 A 14 HEMEY | R FHR
BREC | HAEOD | EIE | EEEC| B | REOD RO
LR 191 43 28. 68 51.4 | 47.83 16. 93 23.70 24.5
& 1 89 59. 33 57.1 | 48.65 14.77 33. 45 26.4~27.2
ER ] 18 12. 00 45.5 | 52.43 21.98 0. 95 28.3~26.9
fatkk 33. 70 22. 20

AR WA [ AR A6 A8 7 300 422 7o 0 28 9 X A A6 7 2 A9 2 . A 2 O A (1990) R BR P
PP S22 M R & Czapek B IR WK 5 1537 - il 5 A0 5 B8 W, 230 76 B 00 0 0T 4
30 BT A S AT AT e B o 0 45 SR R I, B 400 30 45 T ) /N IXOF 4 Al
065 ke FFAEII 3L TR B9 N 0. 60 kes BEAE W R W AY 8 0. 89 ke, 5 Xt B /N X 7™ 4
(0. 89 keg) M —H. 1ok W4 B 17 X6 7 B2 W) O o 4 TR R L T A T 30 2% 0 % 7 B TR A
Ko MRA 7] 12 T 0 B0 0 175 i 015 /0 7= VR AR OG0 A o 4 SR TR AR 3R T S 300 4 g )
6 577 i 2 (AR SR 1k W 2 K 5 mP ) R Y R T A R R S KR R R
4 W 5 22 1) 1 A = Y AR SR A

B2 X A [ 470 P 28 TR A A R R R R R AN — AR Y. X R BLAE (2005) B
4 AN TR ZEBY R BT 2R 946 (77 T » 28 4t B — ) L 120 CE 72 i o o LE s B )
N7LCEF 4 & AL R, 7= AR DU 22) Al Z10 CE Pt » £F 4R 44O o0 4 RE G 8 56 45 21
RO AR RPN AT R 2T RS H T EREAR.
FEFPORT 120 R T FERRERAR . 16 05 g 2 58 93 g £F 4 i JRL R Al N71 &
T EEREE R, A 34, 26 g Z 85 29 g TR Al 5T 946 R 5 H AR BA BT A F gk 1
4 7 i A ARG i 2 T I A8 7™ o B IR AR D . 23 510 1 14 g #1022 g i IV 1Y
FEAR AR W L O 49, 15 g (18 1-D),

120 _
100 [
0 4 — 7-—_—— %
TN | NI
g o0 | B N = =L
ol [N |1 1
= = == E73
201 2 —‘ = 1 %%
5 = = = = VY
946 120 N71 Z10
i

-1 ZRERHN AR R~ ER R



F—F BLEERWALSAS

(=) R F dEm BT 5k

B R S A AT 4 O RE R LR ) R EE . LA AR (1985) B L SR AE K
J3E R P R 0 i I R T R R . SEUME AR AE (1985) K I 25 SR R U, £F 4k i B
SN0 O 1 G BN, ARG BE | R BE | R R RIS ) BT B
REAR AN (R 1-T)

® 17 BEARERERTHERR
WS | AR | FERKEmm) | SFEKEmm) | A | 8 (2) | 41 (m/g) |
0 13. 96 27. 41 30, 10 L 62 4, 28 5379 44
i 13. 84 27. 01 29. 45 1. 60 4, 03 5819 44
Il 15. 60 27. 49 29. 89 1. 46 3. 64 6 150 42
Il 17. 90 26. 85 29. 29 1 30 3. 29 7 202 40
I\ 16. 77 25. 49 27. 91 1. 28 3. 16 7198 41

PR IR 55 (1990) BIF 58 48 H  JER e B2 IO A bk, AP 4E K BE 4R 4 00 9 mm, By S fE
HWE D 0 64, A% 55 (1990) 45 HY , B8 22 95 5% e K 21 4 o 5 57 300 4 ke L e 309 22 i
(7 T U RS 2K 34 28 9 mm, BRI RS A9 29. 9 mm, fi#EBE R 30. 4 mm, K
W H AR 2> 1 5 mm AT 0. 6 mm(5E 1-8) .

* 1-8 BEERMBETERRNEN
2 4k K B (mm)
% A 1ol 5 o5
SEXME | R AR AR D (mm) | Rk H AR RR S (V)

| 30. 4 1.6 5.0
T % bR

e 27.5 1.3 4.5
(7 HFAIHD

W 5y 28.9 1.5 4.8

dbxt 31.5 0.5 1.6
W 1A o Bk

i 28.2 0.6 2.1
(7T AR

[P ] 29.9 0.6 1.9

bt 32.0
AR (X R F 28.8

Wi 30. 4




