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Plant Preventive Medicine
——A New Concept of Phytomedicine

JIANG Qi-peng, DING Wei

School of Plant Protection . Southwest University , Chongqing 400715, China

Abstract: Plant Preventive Medicine is a comprehensive science aiming at improving plant health, preven-
ting diseases and insect pests and improving crop yield and quality. This paper systematically introduces
the concept of Plant Preventive Medicine, expounds its application in disease and insect control from the
aspects of healthy cultivation, ecological control, immune induction and precise medication, and discusses
three problems to be tackled in the future, which are of great significance and value for the enrichment of
the theory and practice of Phytomedicine.

Key words: plant health, preventive medicine, healthy cultivation, immune induction, precise medication
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The Role of Plant Endophytes in Plant Health

ZHANG Shu-ting, ZHOU Li-hua, ZHAO Wen-zhuo

School of Plant Protection . Southwest University , Chongqing 400715, China

Abstract: Plant endophytes represent a microorganism community with abundant biodiversity. They are
distributed in healthy plant tissues without external infection symptoms and co-evolve with their host
plants. With the continuous expansion of research fields and updating of research methods of plant endo-
phytic bacteria, their relationship with plant health and their application in plant protection have gradually
become research hotspots. This paper reviews the diversity of endophytic bacteria, the mechanism of their
entry into plants and their main application functions in recent years. Finally, the current challenges faced
by endophytic bacteria research are summarized, and its prospect is discussed.

Key words: endophytic bacteria in plants, endophytic bacteria diversity; infection mechanism
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FESES: S153.61 XEARERS: A XEHS: 1007 -1067(2020001 — 0012 — 03

A4 CR R AEY K. JRERTHMEY = 1 — b0 R, XL REIF AR AR K P
Wits s SR E R I AEY T . BARE R INRENE. HERAE . fE. WL B, B B R BRSEIT R 0N
HTEAEYER TR B T OCHE N Horh ik, AR GRS, B, B BEL R SOV R SRR Sk,
B A 2R A D REAR SR AL . A 4 < DG 3R L RE S DA W i 2B R A R R R B B A BB R AR )
o B AU . BRI T LR, A SO T EHGER A e mOUER, iR T, Bk, X 3 Al
it 453 J J0 B VR A A B R i O SR A LB [R] %4 5 A 4 < JR JT R BT S MR TR AT TR R
B AE R AR A 7 R ™ dh ™ R R TR S

1 BARERBITEMNMEWAEKNIIN

AT 45 70 2 XM A R0 R ) R DL O ARSI . A oL R AR IR R A AR IR
A=y b IR VE S5 B 55 04 =2 1) A9 AR B e 4 RURI T AT i G 3% RE TS B AL S 0 b o8 A ROR A IR
POONFRA RIREL. HATXA t R BB, ANTIEZ 8 6 )8 28 A 45 U R A, 20l i X E ) AR K
9 52 1) S FAE AL B,

XEW A KA fi B 8 J8 TR 8 W LR IR R SEAERT, 8 i 2 A0 0 07 SR S ) A B 32 AR A= W iy
18 KA i 6 0 . A AR m S T T SRR G AR AR M a5 L SR A L SRAMNR SRR 2 1. AR
Ve B3z A ia M HLEE 247 . OG5 w15 4, TR R BLOR I B 1t . 410380 J5L o 4= A Bl R U B
OF Y A G- A ditk . iR 8ol EAEWR N R A9 A fi 4w Ou R & 7l LIRS HT s fein . &
JE B YRR LYY RS, 5155 RERTAHCH 72578, A iR R
1.1 SAXTIEY &K 00

PO W A7 TR R A, FAT 245 2 4040 Jif 1) ks - RBR B 1 R D REL B ES TR R T AR A
AR L o AR AR RE A kS T T LA S A e R 0 B az R R O B T R AR L AR SR AR T

O WRHEW. 2019-08-18
EHERIAN: B W993—), B, W5 E, EENERLK=YWRAII. E-mail: 417579908@qq. com
EEES . KA A980—), B, Bl#HE. FENFERARF=YAZMIT. E-mail: zyqiang@swu. edu. cn
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o

BB A 2 L AT L Sk AR R B R R 2 A W A T T A A R A R S
1 R 3 SO I A 22 e 1) R, AR RS 1R 118 15 Al

BAOCR FE B LN E T A T SR . R [ 1 9o 4k B W S Rn 2R U R ] 24 3 A
ROHN . AR S R, MR e KA B, T B AN T A, FE e T R HIX, B, B TR
BB VMR, HHEOK S SEOPH 6 R ITHE . BSR4, 7 Z AN T AN, IRk E 1 B B 1 T LA f
i i — SRR R A AR B VR A, WOKRE L BHR AR, O L 4R AT G
1.2 $AXHMEME KB

HHER TR FELL TiO, WIESAFETE, pH ETE 4~8 i, TiO, A%, pHEHN 2~3 i, W mnf
W, B, TR T OBCRR B ARG, R T AT A T

R, SR EIESWREE S 520EY MR P, L RFEM LMY RE, EB LML .
D%k 70 2 1] b 25 B = VR A P9 8 4 22 A 10 5 (2 0 A A Xt 9 v 3 0 (8 WO R . gk o R RS A
e AR YU P A I L o ST S A TR T o R 2 R T Y R R A R A T . @ Bk ot R RE S (R Ik 1
Py 0o B RN W R A R R A B AE I b s E A S i, SRR AR RCE. Ok
JCRTERG A B . PUIE L P B My T AR A B AR
1.3 SEXMEMEKBE I

RS TE =FEMT R, FEAETRE LG (pH (E/NT 5.5). WA MR RV EEwE
KW EFTTHE, (AU R R A KA 25, PTE M AR B 38 T E  0 R T 0 5 i, 06 S R % iz
A, RO e A SRR

AT, A0l I [ Ak B T 396 5 %A Xl IR A, R R AR AR R 2E. R, 40 AT Sl I i Ak
Wi | o S SR R TG . SEZE K AL . RS A AR . BB T R nT A 22 RO TR B T K R T 22
K.

2 AEERTERRENN

A fi  Jm IR AE BRI L A 2R AF T, AT S AR ous BRI v Al A Wy Wy 30 K A Wy 30 B AR RE 0, W B
Yy KR E W R SRPTRT IR AR TV BE S o oK 2 ™ AR B PRk, AR (A REREAT PR AP i EL X AR )™
.

i NIV NS DvE SNI 7/ DTN (2K 7/ I 57 S o el 1R SO BRI R e SR 2 8 A T D S T RSP ]
Wil BIRE B, SR R AR R e W EE I, A T TR R R, A BT
AT ENEY H NI TR T 2, SR HREH . B SR TR S K, 2N %
e R R A . T QA SR, N SR E G 3 04t AR AR O E B AR AT R A B Al
WRAEAVE Y5 B AT At 8B TR AN ST . it 1 AT 4 4 i o0 2R A0 R s AR IR, B e T AR A W 2 AR
KIFE i u R & B U OZETTR & B, MO EYAERFTERE, 55 BHRENR, &Mk
. aE il .

3 AmE&RBRLENNA

TEBLBY B . A 45 D0 R B 0 A R R o, BRI B A= W R AR L XA g3 e R RS
BEAWTHB TR, BT AT AL A I 20, PR X BRI LRk N2 . [R) R, R s o0 &R 5 Al A=
YIRS T AR, S B RR RE WS AR S b B2 THVE W 7 . SCRERS 42 i AR W it Bl A H A

WEE W], GmITRM . B L B B R B X A KA AR R R TR SR R AT
0.01~0.1 mg/L MKREMIME AL K R AF. &) 5 R Pais #RTE 20 242 70 A4 LA Gk A R C-BK i 570 4% i
5+ R B R A R BRI ). P AR 2 T BROR AR A AT BRI R R T B ROCR AR
. BEEANIA TR R B & B 5 R T & SR S R e AR A B E AR, OF BN
e NIESE S E Y =, B AR B 3 7 T A BB AE T R B AR W OGS R B s AR ikt

)
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IR ENRE S SRR PER AR R AALRE ). BSRIE DL R . PUERE ), MR RAED A BT, MR+
S AR Al 3 7 1 W S T T R RS T .

4 RE

74 A B R WL BRI DL AR L O A ST A < O R ORI A A R A R A a6 BT B
) IO AT i 70 3R TR AR O A 790 sl S e 1 s S 4 AR 2 5 B XU L R TR A R B
BT HAT, AN TA 254 BT R0 T EER T EXEY R KSR, LR EREE | ok Y fn Ak
S5 7 YRR A5 IS0 B AT 45 8B T RAEE AR S OB B BUE . SERM SR, 5%
e N T B AR ELAE A TR SRR AT 4 4 A 00 3R 5 A 2 sl At Ay ) 3R TS 5 it P B R . S BT Ak T [R] 4
B AR 2Rk, DT ) R A ) i B RICR
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Effects of Beneficial Metal Elements on Crop Growth

HUANG Kuo, ZHANG Yong-qiang

School of Plant Protection , Southwest University , Chongqing 400715, China

Abstract; As human beings improve their knowledge and understanding of beneficial chemical elements to
plants, the mechanisms and characteristics of their actions are constantly being explored and utilized. In
addition to non-metallic beneficial elements such as silicon and selenium, metallic beneficial elements such
as sodium, titanium and aluminum also play an important role in promoting plant health and growth. This
paper gives a review of the effects of beneficial metal elements on the growth of plants, and proposes the
methods of combined application of beneficial metal elements, pesticides and other plant biostimulants at
proper concentrations to realize the objective of promoting crop growth, preventing and controlling pests
and diseases, and improving crop yield and quality.

Key words: beneficial metal element; sodium; aluminum; titanium; crop growth
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EUEREHBRNE ERAHRERE

==
Z B, HB KD, BHEE, X A&, Kk,
%R, & &Y, EARE, IR

L VYRR MR e, FK 400715 2. T PIHRERI BT, TR 4007155
3. ERTME AR R IX AR, EK FFE 4080005 4. 5 BRI REA 7] F PHA- 24 ], HEE 7 FH 409800

H E.: %2 E2H3F (Corynespora cassiicola) 2 —Fr M AmR AW, FERBE T4 2, #4134 530 A F 4.
WEIHRBEINIRGERETHRAEREA, A, AFHAFLEAED LRATRRL, SREDF L EHARTE
R, RINBT 4 IHREGS LR B EKIE, REALIEF I, REFIME, RERTARL LT LG BT
*, RERBBRETRBRELSH FHETRAORRGAN, RETREBAR S IR RERRFAREL LY
R E, A5 EHRRENHR R ETRBNHIERET AF.

KEW: gk, $IHRE; FRER

hESERS: S432.44 XHFRAERD: A XEHS: 1007 - 1067(2020)01 — 0015 — 06

Z F A% (Corynespora cassiicola) RE 1= Je FAHE SO AR b DX A9 B 28 . KSR WL SRR 9 45 51 i 3
Y R T R R YA R b, I SR AR ZEAT AR CREANRN T, SECEEFTIRE . R
UEAER, H 2 RS R TR I BE AY HiE A 2 O KRR L RN E R Y . EN WA BT R 3
. e ER RN 2SI B, 2 BRI RO N — B RCE T — EORBES R AT SCTE. T 2 28k
WEW A LR ZH o)z, HARHIT AR, R E A KA S, RG22 5 FA B R
AT, H AN 2 25 e 1005 I B ke = R RO B IR A B 3200 B 28 ol OB LT O T SR 3
B UG A BRSO R Y RCREN AT 2 BRI M R SRR, R
557 31T B R A R T 12 W R B E S b IO R LA R AR R IR A 4R T R 2 MR A
o S s BT 36 7 T BRI SE 05 18] 5 A R 22 T 0 40 0 B ATF 7 AR A0 B 1 B 4 4R (S

1 ZEHEARE

1.1 ZEHREBSEMA

)& (Corynespora Gussow) &M Gussow DA C. cassiicola WX F @S — T EERE, #Eg THRH
["T(Eumycota) » 2HIE W[ ] (Deuteromycotina) » {44 (Hy-phomycetes), 22l H (Hyphomycetales), I
B, Bl (Demati-aceae). HATCIRIE A IZ)E EEAH 160 Fr, HA C.buchanaiae ,C. luf fae-cylindricae 55
118 A~ Fl & AT W BE L 2043 38 L A & Fl e =X 0 I A AR 0 25 2696 IR s C. moyrioneuronis »C.saccharin 4§ 42

O WHHB: 2019-11-19
FEATH . PEAREAFERTA ARSI E(NY20180401070010, NY20180401070001, NY20180401070008).
FEZ R 2 B51993—), ., WL A, FENGAAY I ZUIF. E-mail: 869028256@qq. com
WEEE . BB A77—), B, i+, R, WA S, NP G R YR E U5, E-mail. sunxianchao@163. com
A (1969—) . B, i+, MK ZIE. E-mail: wdb _ 67981590@sina. com
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A A B AR AR A B AR B A A2 TR, 1T 22 EREMEE Corynespora cassiicola (Berk& M. A. Curtis)C. T.
Wei 2% @ N & MR 27 B R, SR W T B . n R =Ry
1.2 SEBEMBENESHLE

TEPDAREFREE L, WHERIAAGEE D, FEBEFRERBORKZSEREERWE2Z)Z, OB ZIME
AN 21, b2 R @, KE R FREEER LY. B T WML hE, AR, /54
TR RS, AR RN, HEFIRRBE . KR/NR 81~218(140433) pm X 4~9(6.7+1.0) pm ™, 23024 7 T & 48
o, R, WA 2ARETHEAFED . 2AEATIESA 2 MR, By aims, B HIE EE R
BRI,

40 um 200 1 m
A: WIEIET; B: WIEHIH; C: W#L; D: A/EMT
Bl 2iB0ERAXFESHL, pARTHE

2 FEEY

2.1 KE#

2 AR AR ] (R G KRR Y A RIAR AR
2.1.1 AREFHIE TR

KREJEREAMR ZAEEAEY , Tt BP0, Fii) 12, 22k 3 REREDZ —, BRI 3 K
BIEW IR 6 KR EIEY. REA“TEMRZ L7 RE, AT X 8 ] B IR A 0] 60 &9
B FREXIAREHATHIREEE T 19 42 20 A0, H AR MU T PR AR X, TTARA LG
A A ORI BB AT 4 07 hm™ ' FREGER SR R 70 %0 T UER RN S EE R AR SR b L A
Hbu DX A= ) i YR FIORR £ 2 4 S A S 7l i B S BE A, X M M 28 U ke B BB Y. 2008 AEZE A A SR E T E
R 7 DX T A el R PR R BT — B B . R 3R B R R S T TR B AL R TR B AN B0 TR AR
FRBE . ARZ A2, T S AR L R S B ] & A B R R — > RS N
BE S BED R, e AR AR 8, SR B — YK, R e KB AU I A LS. SRR RN
I F o DA il 52 e b 2R 4790 0 5. 3 B Al A S 0 — 25 M43 KOS UE B T 0 SR oA L e A R A
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(ADZ £ M.
2.1.2 AT % TR

SRR N 2 EHEIE (Corynespora cassiicala) s =X EARIG E 8 KR FE. ZIRET 1958 FH IKLE
EE Kottayam AR B 9248 8 Il R B, BfJS . 1960 4FA4E R PEIE . 1969 4FE7E @ H AL . 1980 4F /8 BN
JEVGWE, BEAEHE 2R BRE L MR . b E A S S R A AR R AR 2007 AR, T 4 SRR
T A M 0 25 T 8 9T 0t DX T O i BT 6 P T TR R A i AR R A S L 20 I R AR LA T
Mo AR, AHTERI AR A A, R I T A B . AR A 6V o AR AR R
S, T USRI R AR S B YA I A AT, PR E R AR TR RN 2007 4E 11 R T R 4B N AR AR ARORR
o AR R F 57.73 hm® , Fe i AW FIE 94 061 200 FE AT 2R A VL, 7E ) 91 A SR AT RS it B
P, R A TR B R AT . I DX A R R, N T D R Y AL, AR E R — Bk
I 4 T B
2.2 #n#
2.2.1 e FHIRE TR

1991 AR 3 [ 1 YR H 3B 195 76 16 R A5 N 55 b X R Ar AL 2001 4R, 2% BTG A5 iGE il R 90 2 T BER
TE AL T 0 DCOR B b A BN 777 8 MR BE R 22880, R IR D Ll SRR AL 2011 4R, RS
X 5 A LR AR 5 8 At 7 X A A AL I B HE AT SR E , W O 2 R Y, O EE
AR F b8 A KON 048 €8 0 5, R AR B G AR T s (L B B I I R R, R,
i 25 G BT B BE . 2t G e AR R SRR we A A e i Rk B, H T, X i R A
W SXE 5 1) D 4 AT SR A LU B 22 o (BN 5 RS 1200 35 1) g Dt T A 00 2 R PR I 9 6 70 X0 R0 2R
AL BTG . X HABBT 6 75 58D
2.2.2 MEBRETHRB

1973 SEAEJe HAEES 1 WL B, AR 4R I3 iU RGPk, lmaeit, Ja il IX & R 78 15 % K
L1998 4R, FEFRE SN A g = AR L L YRR L L B B 3 M B RO DX R R I R A B, O HR
AR, MR R IR F) 1506 ~30%61 . 2007 AF .t rh SCAERE | A A B A A I SR 19 95 A TR 4 E A L
AR (2 EREAED Y. 2 R T A R LR B R B L R R S 5 TRA
A5 IR R T KRR B 0T 4% % R o T AR e A £ 5 I R 2 A 3 ORI 0 v R AR e RS SR By —
MRER /N SR RS G, 18 G BEAN P O B 609 Jo i BB BE A e TR R R /N B B 5% A
R EBEH, A M BES b [ B0 09480, A 0B . YRR ORI, 5 5 e 77 AR TR A 0 308 680
Y. HOR B o A 67 Ao A S AL DK TE B2 T I AR S 4 € B0 R AE (0 3T R T B B AR BE . R A
RefB 5 B PR, BT RREE A T AW ER KRR, ~HRELSE R, mER
g%, MR AT I . 20 A ) 4 [ A R DX R
2.3 HAH
2.3.1 #HNBRET5m

TURE #1985 135 (Cucumber target leaf spot) & 3T JLAE & A= 09— PP 19 285 35505 2, WY h £ &
PR, W I B 20%0, PEEE AR 70%0F, 1906 A, BRI T KR IE T OB RS £ B B . B .
1957 AFAE 35 B R R &, 1960 4F, 1 ULE TR 15 & 90 B IR 7 8 i BEA % . 24 e 38 S O 4 by o 8 TG i 1
FUIN RN /D W B S HAB M 3% H A 5 IR, RAEDIER R EM. H 2 20 4t 90 424, % HEL
T LD E T OREAR R A, 3 ™ B, o TR £ R I BE A 951 Sy i S £ 37 1 BTN AY 32 200 3 1 5 1 i
Pz RN T R R R A ] i e A R 2R R AT TR R I B 2 A R AE K
M SRR A, FEONF M T, BEE R AT DA YL AN L e SRR S 2 AR G it R 7 AR IR A (0 B
/N, ZJEIGEY R EAR 2~3 mm Wil G0 200 M. WEEAk ey K, BEask, Al Eihsk,
UL B HE AN, AR BE ELARTTIE 10~20 mm, MLEE 0 ik A 2005 A B, o K B € i R, FE
JIE TS SUBORCR S8k, DB I AR 0, BRI o, R, B, M 5 . & R
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BB, B EF O A R R SR AR 2. R L TR RS FA, B R, b & BOKBUIR ., AR
PR Gk, WEARR S K3z B2 e H O B O (0 5 PR TR AR B, I e A R A A I R R R
2.3.2 #WIKERETHRK

BT f 2 i BERT RN E A — 2R E %, FEEAEMINARKN TG, d T REHORGE &
SR B T L R SR R KL 2011 4R, T AR TR X1 R KR RO KR AT e R R A N B, AR A
B M B &I R AE 30 %6 ~50 %0 . AHAR B S AL X BT 38 S0 K R 20 Y60 ~30 %65, 2 R 3 fR ] — Flo
JE 5. = AR b E R T RAEY R BB X, M Z R RHEY . R E RS S AR FRIED
A SR B LR SR A A AR e X At TR R S A s B (A R AT S

3 BREMKFBNARNE

AL I B A3 0t A M KA HE, AT RAT AT EG O, TN ARILOZFESERLRZA,
WHEM N 5~7 d. T Agarwal, Komaraiah il Madhavi 25 9 8F 58 26 B, 4326 77 Bl & 0% 51 30397 it 4
F 4. o AR A7 0 ™ A 2R A5 R YL R ) J5 R 7 32 0 0 2R AR X L PR AR . R SE 2 R k)
T, e AT LA R A7 A0, IR A B AT T e T R I B o D PR a1 TR O SR AT O B B A4 R
TR 10 R R B 22 1T DA AR o 7 3 Bl sl e NIV AR A3 A L F IR S 2 Bl — Rl FRERIE . 59 —Fh 2 K R A
. SR geIE R . PIRIE S BB T EEA R Y.

2 ERMEZ R YR B, VIR G5 TE AT 3 52 A A OB 19 A AR R, AR A B AU 1] R L
EE, RIS AE, AR ERET 2R, UREARME". 6 A N 8 A TAZERY, & T
W EWMATIRETE 24~32 C. Z B HBME RN LRSS KEE R 27 C, FE-MEE R 30 CH . Sk, &
A M TIZMRA A SR, — B AMELIRE L 95 550 A 10— DU RRE o 32, R A2 HOB A,
22~25 CIEZARM 60 h 5, KEJE A 7 5 28000 R 25 E 00 55 25 15 31 0 B 70 45 A S AR M A
255, 20 D TR Y 35 R R PR R E— 2D ISR

4 BHHREHREIEEE
4.1 EEFERHF@F

TE BT i A i By 16 W 0L 8 I R B A AU AR i, BTN R G IR B AR E . BHET, RHUR
T8 6055 7 5 T R I 8 B I SR R R NS At A S X 9 8 I B A O B R AR R A R R
o B R e SR A e 28 D R [T A8 A B T T A B 45 R e T TG 6 P B PO T A E L R e R R
il o 2 AR AH XS T B0 R R O A 58 4 . BT S G A BT P BB 4 AR A B AR U AP X1L6-3
668 AFFE R, AT P b b X e 7 5 1 B 0 AN J2: 58 4 S BE 1) FE R SR Ab i KA, A
J. P, Kbum s F R E L R E L, SEARESE AR AL A, AR AR B R E, IREAEY i
4.2 WEBE

TERE T W R0 SR B 3 A Ak 2 24 5700 Ak B AT A A0 o e R RR AR e L AR R A AE. HOET, X
16175 I B0 A BT B P SOR B9 AR 2550 A A S L AR L R TR P BRI ERR T R L DR AR . H RS
R ZTER . LD EE SR, 2400 R O e B R I G, SRR, 3R DL E 0~10 em S22
TR AR A R AT A X, R I X A 24 R A B S A U A S, AT AR RS T RE AR S R —
2550 i e, A AL 2 R B R AR AR . DA 2 R R A S, R XA
AR RO EE R RO, e B B bk oo Bt 245 M 00 7= AL 24 T ) AR SRR SR 3 005, k2= 2 30
B RO 2 R BEAR, BRI, AEAR IS L R b, I ASCET R S0 977 4 R0 R Bt it 24 4 o . T TR) e SR Y L 7 AT 36 f
PR B 52 T T AEAE W AR A AT DR AP PR Wit ] A 280 97 458 1 A 25 b R 110 2 2
4.3 £BMKiE

X A2 6 25 I BRE 1 B 3 BR  F Bo  Rh AR 2= B IR A, AT AS G AR A B IR B Ik H#E AT B, X TR
725 I O T K R R, R BRSO A R R R s AR S . R B e B B TR M R A AT
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W A s AT A AR, T2 BRI TR 22K 3 2R A T RE A TE T 1) AR R B R S R AR 2 AR
i Ik, & EAEY S AR EAEYREAT 2 4F DL B ARAE R T 1) D R 9 D4R e R

5 BE

1 X A A 7 - SRE S 1 i TR 22 3 R 0 Y R SC IR S e A T R Y B T TR B 0 = G T R B
b oA 2B BT R 1 R AT R G T MR AR I B AT T ) AR A PR BOR B 22 Y A
AR, AT . 1% R AR R I 0 I 16 S A A DX SR M DX, R SRR R
I 4 [ PR A LR e Al FEA AR RO T EAS AL [, #R gl i B A AT SR BRI, R ISR A
oy 5 H A K ARG . W R A B S K R e AR LA PR AR R A S EOZORMELBTR.
S 7 R 7R R I B 8] DR A2 B B | IS8 D B T 24 PERILTR L R T R 0 R I R Sk € B 4 A R R 2 D R
FEFE BN T A A S5 4 kA B A A R AR SCHE.
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Progress in Researches of Corynespora Leaf Spot

LI Han', RAN Mao®?, CHEN Hai-tao®s WU Jie’, ZHANG Shuai’,
XU Chen*, YANG Chao*, WANG Dai-bing”, SUN Xian-chao'

1. School of Plant Protection, Southwest University, Chongqing 400715, China ;
2. Chongqing Tobacco Science Research Institute , Chongqing 400715, China ;
3. Fuling Tobacco Company of Chongqing , Fuling Chongqing 408000 , China ;

4. Youyang Tobacco Company of Chongqging . Youyang Chongging 409800 , China

Abstract: Corynespora cassiicola is an important plant pathogenic fungus, with a wide host range of more
than 530 plant species. The epidemic outbreaks of Corynespora leaf spot occur on many crops such as Eu-
phorbiaceae, Solanaceae and Cucurbitaceae, and bring a severe threat to crop production. In order to pro-
vide references for the researches and control of Corynespora leal spot, this paper summarizes the current
achievements and problems in the diagnosis and control of this disease, describes its taxonomy status and
morphological characteristics, enumerates its major host plants, and introduces the characteristics of the
epidemics and the methods for its control.

Key words: Corynespora target leal spot; Corynespora casiicola ; progress in research
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Key Technologies for Green Prevention and Control of
Tobacco Bacterial Wilt and Tobacco Black Shank

DING Wet

School of Plant Protection, Southwest University . Chongqing 400715, China

Abstract: To promote the green control of tobacco bacterial wilt and tobacco black shank is one of the im-
portant objectives of the implementation of major projects of tobacco green control. This paper clearly de-
fines the guiding ideology of green control of tobacco bacterial wilt and tobacco black shank., introduces the
basic methods of their monitoring and early warning, puts forward the basic countermeasures of soil im-
provement and variety selection, and systematically introduces the “four-balance” green control technology
with micro ecological control as the core, seedling substrate mixed with bacteria, organic fertilizer mixed
with bacteria, resistance induction and nutrition balance as the leading role. Accordingly, the main meth-
ods of precise bactericide and fungicide use are recommended, and the operation procedures of green pre-
vention and control of the two plant diseases are summarized.

Key words: tobacco bacterial wilt; tobacco black shank; green control; “four-balance” green control technology
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AT IR A 5 790 17 0 S 06 R R 200 20 5 2 BAT AR B O BTV ROR 5 e Ah il AR A B 3 B 4 i ) 1) 22 B Tk
o Jo T I R 0 R T o TR N TG Ja R L T 0 R A R R B k. I R A BB AT SR A A e b AR
AR . AR TR — R LA 2, B R S A AL 25 R B, R e A S — A ) Ok
g o) S g

1918 4EZ )5 s A hE A 8 & B 5k K A 4E 6 4 Tl (Panonychus wlmi) F1E &0 IR . R )5, 2

O WRHEH. 2020-02-21
HEUH. ERARBHESIH (31972288).
EFRA: A £01990—), J, Mg A, 32 2 SR Y U5 A 0 5 2 3 24 0 58, E-mail: 2511600743@qq. com
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1930 444, A i 2SI Al S5 A0 & W TR Bk FH ok R MO0, 91 4n , X JE R 1 5 0 Wik iR A T LU IS B 2R
Fel v A i B, R B R T R R R 2 —. (B, T S AR S W T A ) B e A2 B R L
Hb, 1945 4EHIJE . A K (azobenzene) £ 2 B 78 50 SO0 25 57, H AT 78 4 B 80 % P B I6 4 5 A0 e, H Bk
HEFAAE R L A A 657057 SR M. (UK Cazobenzene) X 55 BUBL AN SCAT Y 2 FOUL B M A5 255 5 babh,
XF I FL3h WA 18 PEREVE . BB B Ik
1.2 HHLE BRI B A

1944 4%, A2 2R W 57— SR W BX (sulphenone) B9 & BUIF IS T A HLA WA 5 500 61 1 8 i . 2 36
Stuffer fb2# 20 ®IQIHI9 . 1945 205, o T HLBE A H [ id B 2 VR F 6 4t 535 el N R 3 3 g
A& BRI B AR 250 20 th2d 60 AFEAR . H AT O R S M AI0SR % ns 2 R 2K ) O E (disulfide) o A% By
(aramite) Fl 58 A8 i (thioquinox) 55 A% W 710 G H BL T 0. 70 AR, BRI . A HL B 28 0 4 096 R 25 1 ol 4% 06 7]
M A0, 80 4, Kk (kayahop) . JE & B (nissorun) A1 PY i 1% (clofentezine) 25 i T JF &7
80 AEANH I 2 90 AEA I, LA ] 95 2 WL A4 Fi % 38 VR FHAIL 1R B0 2% 96 500 m 2l 2 o, B0 4, 1 G T Cpyrim-
idifen) . WAWEER (pyridaben) . ML % (tebufenpyrad) . W& 8 g (fenproxymate) s i Bk (fenazaquin) 258,
F| 20 22 90 4EARLIHT, AHLE . AHLGL . AHLEIE . AR PRSSSE AR BRI h iy R 25, A A
BILHA B0 83 48 TR 2 0 38 43 77 bt A S A 06 300 e Al 1 A
1.3 “EBE R R b

20 22 90 AFEARHT, Attt Bt B AR 24 i Rl iU R R, — SET A RO BT RO R BT AR, T
9 H xR B H 2505 545, T — LT 3 1 B R R A Ak R BT 2 v, iR A R B R R R, Bt
A 28 S 2R G R0 0 A0 T RN R P A A R I R O R 1 %R 1996 AFEZ G B A, SBIE A1 T L M Cetoxazole)
S %R (flufenzine) FIIE 2K R (bifenazate) ™ 5 HAb . P AE 22 3% W 700 A2 55 10 BH 2 & (polynactin) A1 Bl 4 1
# (abamectin) RS T — & LT XA I TF K 0 % 6 700 5L AT b e - 1) & R il 5% &0 TG M L FEAK
W AR AR AL, Ry B A R 254 ELAE FH LI A 22 5. A AR 500 i i Bid, el 7 i 3 iy 5
e, B, WK T —LEIHBY . B R TS gL B SRR BET, Aol BT BT S i e R R A B
TR T E B R, AT AR TG A8 B HON i B B B A ARCR B R R A, P, R R Yy
it B AR A 0 % 700 S A e P 5 B 300 VT e b A ) 3 6 1) 11 LA 7 R W0 24 M 0 R

2 FERBF@MRERTE

BT, R B Z WA I BT, E20r A2 | $UBR OB IR . A= Wi e 370 S 3 s Bl 3v) 4 2.
2.1 ZIRFEREEF

F IR RSB AR L, MR AE FHALT] 3 0 W B 5 B PR At 300 L 2 3 50 R0 A A ) 3 36
2.1.1  vFeR Ak H AR A ) R

FH 46k PR 5 T2 T 2 % W 5] Cstrobilurin) o 7E 2001 4R iK1 H A 38 20 w) A HOXE 2% A il 25 R A fioh 3% 3%
Ho R TER AR | BESE . AL AR L 2 R T A ORI AR X A, AT AR LR R i
e, DA % B RCR.
2.1.2 AV F&A

KA JF G (bifenazate) , AHTA Y MFER AL G 9, HZ N IRMER ). 78 1990 48 i MR R I 19 24 W) 41
il SEE M Uniroyal 28 @A™ HF 1999 4F R a4k . X AR £ 1 09 4 IO A3 fk % 3% P EL XF — 3 b ol A 3% B
WPE . B RO L 50 oAt b T A 3R JE A8 BB M A R A
2.1.3 A KIAN A

WE 5 i Chexythiazox)  HAAE MM A B0 BA Rl A F0 B 3E1EHT XF 3 5 A B0 1 A% B9 R0 A4 196
W, JEA USSR, T LU TRA NG . AR A R AR VE Y L

VU g 12 (clofentezine) o A HIAFEAF B 1R 05 By 36 B R 50 20, A 4% il O R0 2% 8 g 9% 1 I %% il 9% 1, T I
5 0 T o O L ARG O A, SO T TR L AL LB b A I B i A v R R
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I 1 (spirodiclofen) , Je& 78 5 FE 523 w) G il (4 — ol B 4% 096 50) = ) ol 1 2 JHG 2 2oy R HL TR 5
A2 RITR] 38 2o 0 o S o 0 g 0 L T A TR A A L RS A P R —
SE I BIR AR W e HA 258008 (5~7 d JFARO . sREIRYE L FRRON B (30 d Z A ) | TR T 2K ) S R A
PRI, T2 3 h N A B RS KA, 38 A 23 0 245 %0H 52 ).

2 FH T (spiromesifen) , [FAFJE th FRH- 20wl QU 765 B A0 B RE JE VY M 3 Ut b, g2 — MR R 25
) 12 25 2% H R R W 700 AT AEBR S . AR AL RO FAR A b T B 36 . R B RE JE VR, R PP TR JH T B TG 2R
IR SR L SRL )

2.2 Bk HHER 2 R

IR HL g iR, BEn] DUVESH A R TR G s B . 838 5 S5 F 0, SCRTAEN R W0, H o i
TR BEA RORROR, Blan, W EAEE . TR . O R . SRS IR AR, R R U A R . BE T
PABT A A Fh LB B i RE & bE T, SURT B IR 3 e I (0 K I% 08 (Varroa destructor)™".

2.3 EWIRERET

R 400 R RV A 40 305 2% 06 39 S A R A 6 ) ) T 9 SRR R Bl U A O ) 0 4 BT 4E TR R (avermectin) |
W BH % 2 (polynactin) . 68 #E (nikkomycin) , B4R k. B, MEH a1, HYIFEAER LT E &
Ry Fl, HBFSE R AL AT -

2.3.1 AEY

Tt A R B U7 R Tl AR MR | 2R KSR I L g BE R RS R . BOARE IR Y . 3R BEE
AU | 228 T AN AR ) A5 — 2 1) B8 IO A6 0 F ol 0 EL A — 1) R
2.3.2 EHmE

— LB ORI LR S KR 1 A S A B R B ROR .

2.3.3 AP EFE

FEAET AR, SRR, 258 RS 09 F7 68 28 X0 I i LA 0 14 2R i IR T
2.3.4 KEE

o TR T P 0 EL AT R A R R
2.3.5 HaEE

IR R PN G VR T N S X R RS 4 ( Tetranychus cinnabarinus) B A B B 28 45 1% pELY
2.3.6 AL AFH

A S Tl A A AT SR HCHOR I A A L R L A I A
Il LA A g ) A Ol
2.4 BB

RSN S AR FCAE T, B4R m 2, b A | TR BT | REAR TS Y SRR R0 5 T
BT RTEE. DFSE R I, AP S 0 2 R S R A T I, B S B A T R A A e
(145 2 8 Coxymatrine) 5 B4k B R E BT, #4285 0935 Sl 5 = 408 W B (kelthane) & TiC 14 BB 4 &5 A% i 5
AHOEME. MAh, AR B R Bl KA, R R MW mATAEY Y mIEmREY . A
BT A A R A 1 A SR I R A O R B 0

3 RN A F R 8 3R 3 R

AW 50 2 e 1) D3 S T T 2 1 e v D SRR N RT . N A OGS T 24 M ) 3 B A AN R AR AL
il o T R ) A B AT R OR B 2. 1949 4R, 5 1R A 29N 1 U R B, (8 FH X R G 1k B YA A AR S I
20 t2g 60 AEACHD , e T IAN B U B . R £ MR X P R B B ST 60 A5 0. 1975 4R, i FURR 41 21
TABPE R, EA M. R A I I A [ ZORT M DX X 2 R A LA . A LB S g R R T S R
FHR Fe B [ K S R P b . B8 e 26 ik og I, M | S 4 TURE (Panonychus citri) o A RS i A A
M08 (Tetranychus viennensis) ¥ ZF R R P B FmPUKFEBTbE. BlmEILEE., HHILE . AILASE
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DL LB UAE R 2. 19861987 4, SRALBASEDS HLIE . 07 w44 A DX A S b i i ¢ 30 o8 B % Bl . BT IR S A
TEAR A 466.8 5. 2012 4, BRBOSAE IR T AHS I 6 A [ BRRRRE X 5 R ) B9 KT &
A% P BEXT & 44 TR (fenpropathrin) FIH I 4 (propargite) P24 T 2.95~16.35 {5 o td. ah, WF sk
B, db 5T b X8R S i A b M gl X = S &L 2 TR (beta-cypermethrin) A1 At & R W50, 20 mEWE R (pyrid-
aben) . MU 5 (chlorfenapyr) . BEW i (hexythiazox) 4, ¥ r=A T ARR KM 2. KBy 1k 8% 9E 2% 7= A=
UM, A A 96500 By 06 55 96 I 250 R R 4 AN D7 T
31 REFHASELAMER

245700 55 FH AR FH 2 24 BP0 24 PR 0A 38 b 5w SR TG 2 b I 24 SR Mg A Ak 400 AR ST I 2 0 ME VR R SRR
b BFEE T AP I X B B4 IS (fenpropathrin) . B 4E 5 % (avermectin) . Bk# R (pyridaben) 3 #3571 2% i
FN B BUE A S e, LA KA R FE TH | VR T SE 22 2R 10 i il 0P 2 A i AR SRR T, ARAD i X 3 A K ol
R B Aag BhutE. i 02y RGPk & R T L PurE Mm% I Br g a5 R AR, WS4 5 B
Ak TR R TR BB A R 22 AP 6 pT P AL . P A0 TR R E 22 2R b i I B Mk kA, B in 1 X R R4 e
FOPTTE A 5 5 ki 52 55 B 24 T 2 TR D L 0 IS B A 200 A 22 2 A it g Xof — 3 i Bt vk Ak
32 EERBFNERFEZE

ARWEF A AVE R =X F A SR K, TRERI MBS, e, B ESEH. Fel
AU, LT R | B B AL 0 T4 B 2 5 4 70 BEM 4 Landeros
ST B gl () W 5T 25 R AL, Landeros 255 MR ST A5 R BR . 7E LC, R T, Bl 4 B R 4 — B - iy
FREA — & B RIVE . SR R0 A9 A B K R O, X FT BE 5 A 0 5 0 b O TR A DG, i i 5 fih I 3
FE B B B2 TR R e, A L B B PRI RN 2 5 e, (E AR R A 3 4 R o 1B S AR, 1 ] B A TR R
Xof oS 96 ) NIV CHE RO TT 8 AR A% 3. S 6 42 A STV B SR e ) USROS . AR A AR L, W D) 5 T I 4
filt LCo 790 6 19 FHARAG TR J5 » AR08 0 BT B8 o DTS5 S0 B 1) DY B9 SRS R, P B A AT X B o ol
(Tetranychus urticae) WIBFFE WL AT UGS AL, PRI IL . 07 32 AR 4l A (7] Ay 2% il 700 ot b AS ) %) 1 PV R e 5 5 3
(30 B JEAT AR A= B R .
3.3 FERBF AL R

AR i 1 0 R, 3 M M BE PR 2 i AR TR, AN BB (Eriophyes pyri) 7E i B F1 Bk 2 M A%
R 3 AR BRI . A5 LI A PR . e 24 6 LS i e /N AR B S Y B R 2 AR R AR 2 . — SR
TR . e A N R . (RTE 3X — B it 24 R RE X AL E W ( Ty phlodromus pyri) 55 3 6 W6 A B K52
W FEWCHR S 9 (9 A v RDD SR AT BR AR AL B, X ok 4 BB A 5 R CRARSE L 200 (W/ VDR . 800 L/hm*,
S 1 YR A 25 3 YR AL A4 35 R 8 IR 4 R 95.3 Y0 F1 99.6 %6, Ha b AT L, FE Bk 2t R A R LUAE S —
T BT 14 SR s ok By 16 AL v 3
34 FERBFAEEE

{2k 254 HoAR G WO ME XS G sl A i3, i FEM AR L, —Be R oA H— e i A e
Ban , A LRSS i R SR ARG, EXF 20 20056 B B ) BAR s B P X B 2 056 BE ) B . AR X i A —
SE 1) AR AACRE SR, IR A 1 i R B R =R A SRR AR A s b R e v i R/ T
J&) PR B ) D S 2 R0 A 2 i o) A s A %) R M AR o L T A 2 i A A A 2k i T %o A
R PEAR AR, DRI o 32 43 % G ) el S R R M R0 1) R I, A R

4 R=E

B, IR MBI K, TF A SERRBT A, 2R (0 i A58 0000 28 2% 70 8 O B ) BF 5 A R L A 4
1 HHL R BT R e A B D T A S AR 2 R A A BT sk A LRI L SR, e TR 2 B R
W T —RINBIER, @ARPIZI e RZGERE | 25 | PREETS Y AR R 20 R A B, T
M TR R IR, e AR AWIE K WAL ARG R AR LB R . SR RIS
UEAF R 2 G 18, ELAR A R a3 A R % R R 3% M ) B Bk B A B . B 4 17 3R (avermectin) |
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BRI (spirodiclofen) . W R (pyridaben) J& BULE 13 b f5c UL i) A 27 4% 196 551 o Ao

5 TR TR AR W R R AR, TR A B X 1 2 AT Ok 2 R I R F A A DG BREL Hhy FE 2R R R iy
DA BE 25 Ky R0 A B A AR R P AT AR Y DX, o 2 BB R DR 9 42T 99 % 25 1 30 3 0 B AT AR R D), B X
R S 00 PR A O B R 0 AR 1) 8% gl R A7 R — 2 TP R BRI . RS R 1 28 B A AR O K R
I AR AT B o 30 Y B — T A 5 22 2 ) R I )L R 0 ) ) A R A AR 1 3 A% g A SRR O 18] K
JEE. ST A W6 500 O 2K ) 5 1) 07 3% S o AR A TEVERE B ANALREAR B, JFREXT 06 BF . 25 . o O AT sk
AIE AT RO, AN SR BEA PP TG, T 2 BB A% 96 70 IO 32 REA 4 14 F P BIL AR o s 0 5 B0 2 Rl
PR A% 05 70 77 A2 S ELTE . X ARSE AR A W R AR, TR M 2 A, WP IRIE A LR

O ORI RGP rf . B 104 SRS L % M AR By 1 A W A R 0928 S R B AR W B G R
K G DM IS A BRI . 35 B BRI A . TR AR50 B9 0 T R v, S R P B B R R KR
Ul 70 77 il 1 2 77 i (0 O B DR 2R, 45 BLARE P R 0 70 ) P RO 2 0, AN TR A T BIL AR A A% g ) S R 0l
FHE S 45 00 2

CE e
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Problems and Countermeasures of Mite Chemical Control

ZHOU Hong, DING Wei

School of Plant protection, Southwest University , Chongqing 400716, China

Abstract: Agricultural pest mites are recognized as one of the most difficult pest communities to control
because of their small size, fast reproduction, large number of generations, strong adaptability and easy
resistance development. Chemical control will remain to be an important means for their control. In this
paper, we give a systematic introduction of the development of mite chemical control, the main varieties of
acaricides and their application methods, and the existing problems in the acaricide application and counter-
measures for their solution, and discuss the prospect of the development and application of new acaricides
in the chemical control of mites, which has an important guiding significance and value for the chemical
control of agricultural mites.

Key words: agricultural pest mite; chemical control; problem and countermeasure; acaricide
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WMEMBEINESHEENTT oW

x|z, & me?, U7,
EMEL,  EBEBE, T 4E!
1. TR RO B TS 400715,

2. FPRTTAR M B AR Bul . EIR 4011215
3. HPREFAN R JRATIRA T . IR 400030

OB AFRFREEE(EBIOORR, RER LM AR LRI H 9 LB IR L, KA biology eco F#
BARABARAFRAEREELS LRI MAEDFEENRM SRS ARG, N2 E T RARI 9% 5% A
f B HLARAR IR L3R e ALK, SR AR £ FDA KifBgey B Tk, 4R 27, RAP B A FHBARIR EC(LE B
FEROMEED TRRRG LS, MERRGFEELEAAE, 20 THIFEH TR, L0 L0 F A 248
L A0S E TR ZBIARMN KL A K. BIPR A A EEHRAEDBHE T HRAMEAWCD) & T4 RARFR £
BERAENEE, BRIAXNRE D E R ENSDEITFARR G T ERBARDOREDREZNT £, R, LMK
4 # Simpson 3§44, Shannon 3§ #, 3% 4 E 354 A Mclntosh 3L Z I LR EE S TRELIEA LR, L m L3
FDA B %M 2 5 M THRMRIREE. HREAVMERN RA R LESEREBORADBEL AR SARGELE
EF, AMAYBHALEMOELERERFBOEARALE T XL, WERAR - FTHARHERN RO L AL £
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FESHES: S436.344 XHkARERS: A XEHS: 1007 -1067(2020)01 —0033 - 06

W e M ST e R AR SR E AR TRIRE, RiORE A S R IO W W R IX
PRERHTWCEUR B E A TR, SRR U8 A e B, M SRR b o M SR 1 0 RS SR AR S T B DX
M S A B, I R SR AR g 1) i A ™ R B A SR DR A L AR 2 o 2 ST AR 9 T (Plas-
modiophora brassicae Woronin) 5|2 i LA G 3 A AEFHEY) A 000 F . B0 & sU AR o, 52
HT T VB 290 i 1 A T R MR, S BN RO B L W SR O R SR TS U DR A A T A T
EARZE I IE T, " R WA BR LE W A A 06 Sl AR O TR R A TR I rh R KRB AA IR 20 SE 2K, R
HZEN 55, MR R, ARES 5 BRI A Y B R, 2208 T A b o — b ™ 80 S AL
W) A% 95 . F ) 2598 JF AR s 1) 2 5 R0k 3090 ~50 %1, R B XU VL IX S 32 AR & AR o fE R,
A DR 7 — ™ R A b RO A L el 2SR T R TR AR T R, ™ T PR T 20RO Ml 1 T R Ak
KJE.
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1 #MRERE
1.1 REHE

AR S W PR TR B DXAR s 2 R R B S, SR O BT RS B IXW
B AR R — B, RS DU RUIE A R O L ZRIT R AR IR A .

AT 2019 A 1 & 2 REE, BEBTPESE T HE AR O], — A b s 398 JBOME SR A I Fof DAk oK & 26 AR i
I A A& A AR s i e, SRR SRR R, PR A MR, BRI 5 em A R L, KRN K
s ISR DR SEAR B 09 e I POtk £, i RO T AR MR AR SR 1 9 - id I AR PR L BT F AR, R
ASHT, - RE T TS 5 B A Bk A P AR AR S 4. AR AR AR BB bRl s IR AR SR AR (R B D SR AR B Ui
K. B MBI 15 tk, ERREWA R T AE4Eh, B3 MER. H A WCE ZE T AR I & 05
et E -2 60 SEEF.
1.2 TEBAERUNE

R AT G S, TR A . KK, EP 2.5 1(m s VIWRASE, H pH e -1
pH {H. A LT 7 k2R H A% B B0 A B 0 . A A f R 2 Sl LR D . T 0 Sk M el 0 7 1 3
B i A R AR AR IR, SR AH L Gkl e i o . KA BT I G e A L LR R R
FIARE L ERE S . SR E A A S &, T 1 mol « LAY M IR A 4R B SRR AL S . SR KA
OB T AR L B TR B 1 A R PN v R R R O R U R R L e R
IRV PEER AT R I, JF A Sk D 3 S R 0 &
1.3 Biolog-Eco 9 #f

W i A s - SR e I BNR A AR BRI S g BT AR, A B 45 mL 0.85% NaCl
To VAW = AR, B0 B S EFE R (170 1+ min ") FRE¥ 30 min, {f 1k 0.85% NaCl T A
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- TR W RE R R B TR Y B A iR O R B0 (AWCD) FoR. IR AN AWCD= 2 (C, —
R)/n. . C, FATINE R 31 NRIEFLAIWOEAE s R X EFLI WG s n 0 55 3% R0k TS B AR B 58
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1.5 11 FDA B0 E

FDA /K i B 3G MR PO R e ik ie. AT 2 mm H3E0 S . 20 BIRRBUR i S F B 4 5 ¢
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JEAE . FDA K BTG M /D2 EWOE A (pg + g+ 20 min D ER. HMRKER 3 K. BEFHHE.
1.6 AR
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R 5 A AR AR B - B T L3 1 NFR 1 W, R AR By 8 5 R AR PR Y pH (T B E AR
b SRR, @R RARE £ pH (A FFET 0.27 NHA. RIEFHER AR, A, 2/ &
iECE I AR R, B TR R RS R R E 2 RO, HRTein o E A R AR .
SR RS R RIE S AR, E R R R R AR A S, o, DU 2
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BEFRIR AL BRI 22 5278 5 K F A Gt . 3% 2 [A.
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(Simpson) .35 i Tt FRAE AR AR Pr 13, 107 F & BE 48 4 (Shannon) | % (MicIntosh) | 5] BE 8 %055 5 i
R R AR P 1 S AH LU A B 0 25 1 25 5%

R2 TEMEMBEERDRGEINESHEREE(96 h)

Qb 7 Simpson A Shannon A Miclntosh {H Y5 B R
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{8 A PR 0.9540.0002bB 3.182£0.08aA 5.754+0.31aA 0.937£0.02aA

31 Pl 5 A D 2 45 ST BT 4 AR A MRV AP R AE 19 22 o0 e k. S8 LA AT R, R 5 R
P AR I Y eI A 2R PEAEAE ] ) 22 5. (A L3 A AE PCL Bl ©7 75 1) b, i & 3 4 A A
PCL i I Jy ) &, 26 WA 2 + et Ak 9 e & LA O S S ) ) e D) PR A X, AR I REAS Tl A Wk I 4 B
T 4AFS . BRTTHCRIE 93.48% . HAPE 1 F AU (PCO BIBkHRIE 51.61% . 25 2 F M4 (PC2) 5Tk
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FDA 458 IR A5 U . T A 55 3 o K RG2S, 5 e S I 50 8 D e S A 0 6% A O
B 38 FDA A2 38 5 B s B ST BT AN P e 2 908 IE B — P R X R SR W) FDA i 1R 7E 45
R, R LR FDA KM EEEPE N 105.819 3 pg + g 'y BFH & T A LMY 30 pg » g (20 min). BiLH
it B M e - 38 TP AR AR ) R i B S 3 G 8 S FDA DKk il Y R L
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A Preliminary Analysis of the Functional Diversity of the Microbial
Communities in Healthy and Clubroot-Infected Soil Rhizosphere

Planted with Brassica juncea var, tumida Tsen et Lee

LIU Lie-hua's DONG Peng®?, KUANG Mi*,
LI Shan-rong®s YUAN Guo-ming®’, DING Wei'

1. School of Plant Protection, Southwest University, Chongqing 400715, China ;
2. Chongging General Station of Agricultural Technology Extension , Chongqing 401121, China ;
3. Chongging Anbang Modern Agricultural Development Co., Ltd, Chongging 400030 . China

Abstract: In a study reported herein, the rhizosphere soils of mustard (Brassica juncea var. tumida Tsen
et Lee) plants infected and non-infected by rootclub (Plasmodiophora brassicae Woronin) in the area of
long-term cultivation of the plant were analyzed and compared. The characteristics of metabolic diversity
and functional diversity of the soil microbial communities were studied with the biology eco plating tech-
nology, and the characteristics of diversity and the physical and chemical properties of the rhizosphere soils
of diseased and healthy plants were measured, and the changes of soil FDA hydrolase activity were investi-
gated. The results showed that compared with the rhizosphere of healthy plants, the rhizosphere of dis-
eased plants had significantly higher EC (soil electrical conductivity) and significantly lower contents of a-
vailable phosphorus and total potassium, indicating that soil available phosphorus and total potassium may
be related to clubroot in B. juncea var. tumida. The average well color development (AWCD) of soil mi-
crobial communities in the rhizome of disease-affected soil was higher than the functional diversity of
healthy microbial communities in the rhizosphere soil, and the microbial community with polymer and
phenolic acid as the main metabolic substrates was enriched. At the same time, the soil microbial Simpson
index, Shannon index, evenness index and MclIntosh index also showed a trend that they were higher in af-
fected soil than in healthy soil. The soil FDA enzyme activity in affected soil was significantly lower than in
healthy rhizosphere soil. The above results showed that there is a significant difference in the functional di-
versity of the microbial communities between the soil where the mustard tuber disease occurs and the
healthy soil and that the change in the structure of the microbial community has a certain relationship with
the occurrence of mustard clubroot disease.

Key words: mustard; microbe; soil FDA enzyme activity; soil physical and chemical properties; clubroot

(Plasmodiophora brassicae Woronin) ; soil electric conductivity
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HI7 vk PR U B A SRS B A BOR MR B e R AR U B L L BT 2016
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PUor &, H AR A IR A A . g X AR 13 340 m”.
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1.2.1 WMEEFHRBREADS

FEIR I DX s B AT R 405 KR AR A o0 ) 100 BE AR AR DX IUPE Sy — A I o5, [ 10~20 AN 18 A .
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L.2.2 WAL BETRE

R P IR ) SR IRl R GE, X OGP - A7 S S A5 I, MR ) Sy 2016 4E 4 1 H& 7
J30 H. Mo BRI L AR . BT AD . R PR T . B H R 1 h I — ik, A H W
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1.2.3 H¥FEHH 5B HE

K] Excel 2013 JEA7 5045 5 BRI D Ge it o M. e 655 s s 1 48 B/ g 8 5 Y, () i e B Bk 12
PMREHEFERN AL X, £ RIET HM D15 B /R A X% R 48 (Pearson’s 1), W minerva {17 &
KAEBREMICIHE, R PPAL B2 2R A S PE RS i K A5 B R AU 22 7.
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¥R 017; 7 H 11 B, FRIEFEECE 5 8.90, I 40 H 55 A & 8 Z83k 50 %, LA 7 WIE A i ] Sy 5
THE 6 AN IR BERR G PR B K R, N6 A 17 HZE 7 H 11 H 4 i ] B 7 75 808 K 3R 55k 0.29,
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20}t ¥=0.292 0x*-0.020 8x*+0.000 9x—0.007 4
R*=0.492 0

—

5]
.0

*

AR R

06-17 06-23 06-29  07-02 07-05 07-08 07-11
B
BN AR LRI 2, KL BA B 303 P00 i 2R ) 95 060 A X ).

Bl wmEABEFRHBELLETGS

2.2 WESHBEESKEFHEIESHT

Xof FE ] AP B A 0 0 155 4 55 R4 R 1] A9 s K A5 B R A (Maximal Information Coefficient, MIC) Fl
B IR0 AH e 2 X (Pearson correlation coefficient) AT 4087, 2513 1 fim. 5 R, 12 3L HF
5 AR T8 Bz 18 i MIC 24 0.39~0.60; b 15 d SF349 38 5 5 00 5 5 Mo i 15 48 oM et e,
MIC H 0.60; 1fi 15 d AR . 15 d S &R 15 d FHE M MIC 3K TF 0.5, 43518 0.58,0.54 F
0.53. [AlW . BR B REF EEAL, Al 11 AR 15 00 575 Al 0 17 48 20 e 2R b AH DG 1 20 B 45 SR 39 A 42 1t
RS Horb, 15 d S0 R S R A 0 15 AR EOY B AR A SC I R B R . T 0.57 (p<<0.01) 5 T H i
AR 15 d S5 AR5 05 175 48 B0 K R b AH SG P R B R T 0.5(p<C0.01) 4 4334 0.55 1 0.54. A F ik
SERTT LA, 23 SRR BE 5 0 R AR 1 AR S VIR OGP, R, 12 SRR MIC B B 2R b AR
FHRBMZ B ZESMEMIC-R* € [0,1 DFE 0.18~0.49 Z[8], KR L H T 551 8 5 H 1) 2 R 2 9 Al
AL PEAR G, HOGIRMEAR X 52 2.

F1 SREFSHESHRFREREENEXES T

R4 HF EESEISES B IR AR G PE R AL MIC #1 Pearson’s r Z [f] ff) 25
(MIC) (Pearson’s r) (MIC-R?»)
15 d P30 B 0.60 0.57"" 0.27
15 d I RS 0.58 0.54"" 0.29
15 d F ARl 0.54 —0.23"" 0.49
15 d FHRIME 0.53 0.38"" 0.38
H 3w i A 0.48 0.31"" 0.38
H ARSI 0.48 0.55"" 0.18
H -2y 0.48 0.17" 0.45
15 d - 389 K PR 4 55 0.48 —0.47"" 0.25
H - #4S 0.47 0.44"" 0.28
F K BH 4 5 4 0.46 —0.20"" 0.43
15 d ¥ B 0.46 0.30"" 0.37
H B R 2t 0.39 —0.15 0.37

TE: 7 VRRTE SU ARG EE L 7 "RIRTE 10K PR G XL
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AL 7 2 2 F )5 A s 1 5% 2 AT A G B A 1] 5. TR, 28 3 a0k — 2 o 0 o 5 Ao % B e i K
BFE 6 H 17 HAI 7 H 2 BORIEMARE R T #1700, 258 mE 2 iR, 6 H 17 HZJE, 15 d FHEIR Y
A FFAE 87.74 % LA b (& 25D 15 d BRI B 44576 13.00 C LA b (& 2h), 15 d SFH3 B 43578 19.00 “C L E
(20, M MR R AR P8 & ks B 6 A 25 & 28 HIWA], HEBWIREMT 18 °C, HHMiM NI 155
B K HORIEE T 0, I ELK AR BEFPWIELE (K 20). 6 H 28 HEFEM B 43 mm (& 2¢), 7 A 2 H A4,
15 d SF34 8 ik B e KA . 2R 4EH5AE 95.00 %0 LA B (2, 15 d Fe iRl B & #114.83 “C L E(E 2k, H
S T 18 C (Bl 20) 5 DL, 995 1% 18 B0 1 SR B 1 I, 1] AR F I AT, AR T H A HE 6
H Z (a1 H S35 S0 09 AR CRRAR 35 1 18 °C) 75 Al o o 155 18 500 1< A o BRI, (L L [V 85 A s 5 47 22 3
REIEEFEE 20). B, 7RIS IR F 5 A6 A& 4 R )0 4518 - 25 00N B 2 A R 7 R & AR Y
BRI T, BER AT . A XA i A 2 AT R R R A R A R R G R T L K R X R
G 5 00 R & AR O R T AMESL N .24 15 d PR i REAE 87.74 %0 L b 15 d e IR B 4k £y
16 13.00 “C LB, 15 d P2 B 445 7E 19.23 C LA, FH VA3 R R 86 & 42 s 24 15 d R JE T+
(G 3| 14.83 “C LA L), FH [R]GH B A5 F R 2 R AT s B2 BP9 RAC T 18 “CH, W Z4E R R EH
P 2% (& 2).

Pl ep i A A S I i ] ARSI 6 A 1T BT A 11 B PR R 12 ARER T a~m RO B s R B EMRRR . BFER
W HARXIREE . HBEAKE . HORBIRRI &, 15 d Bem SR, 15 d SR, 15 d FXAR . 15 d PHMREE ., 15 d FHIREKE . 15 d FH R
A TR AR R RN L I T Ay 2 A ) A R R AR R AR IR 6 17 HO B R AT 7 2 H.
B2 amEFERRLERGLEET M

3 gt

AR SCI S X (8] 055 R 4 20 285 M I 45 SR e A AT T R K AR S A ML IR T R RS K
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VR DKM B R R A RN R SR I SRR, R 6 H 17 HOHH (RIS T 4R R A, R TE B R R LT, 7
F 2 H BT A 22 . 9 17 98 BOR BT L TR AR SO R R AR B R B (MIC) F K IR b AH DG 1 2R 8K
(Pearson’s v) WAL T4 I+ 5 8 Ak 9 9 17 48 ZE0 (AR DG, B T 15 d FIREE. 15 d AR B, 15 d
- 257 3 BE R V- 247 3 R 2 T TR] AR R R R A AE AR R B D) B R O AR, T JR) A TR R 2R AR SO0 2
5T A 0 AR FRAT S B2 e A -, AR T &, S ORI R — K P2 BB —Em K, H
MU RS T E BEZ 5, R A AT 06 4 A2 MAT . T 35 A A 5 1Y H - X T B2 5% e
A TR T RO R

ARSCHY S RRWT a5 SN RE S R A A A 0 TR T A v R O R e R e A A B R
PERIZ L 35 S B A AR )T A SRS 1 06 T 7 Al & AR RTALAT Y DG B A4 TR DU 5 0 SE LY
WA RAFAE— & 225 X E MR, 726 PR R 22 °C LA b N A 3 78 45 0 10 B 0
B ARG & A, AT 30 °C LA b @il K 90 %0 LA AR W BE AR L A& AR SCRIZE SR Won, 15 d Fe il B
YEFELE 13.00 ‘CLA b, 15 d P30 B R R5 e 19.23 °C LA LBk o) 35 ARG PR 46 % A 24 15 d S i i B 7
A 14.83 °C LA L)Wy, FH [R)AE 555 A998 FF R IR AT » 3% AJ B 55 7 A BRI 7 e VA 4 v T b IXC 1) A DG
[F A, AR SC R 2K B £ R PR A 2016 47 H ) 08 50 35 A s AV I 1 AT 2 BT, SR B — 2
DXl Jmy R FAE iy P A, T B 2D A FE R T

R R, A SCIE Ik R R AR T L R K A T A A G SO T I R Ay A, BB T FE R R R
THR % HE AR AT B9 SC B I 18] 5 LA SR A 3R A g 4 I T TR) A0 35 it 1 90 00 990 4 LA B i 3 1) B I 7 4
AL T SRR, FEAE T E R —E PR A X
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On the Key Meteorological Factors Influencing
the Outbreak of Tobacco Bacterial Wilt

CHEN Dai-ming, JIANG Qi-peng®?, ZHANG Shi-qu',
LLIAO Bang-hong', GONG Jie*, TAN Xi*, QIN Ping-wei®

1. Pengshui Branch of Chongging Tobacco Company , Pengshui Chongqging 400715 , China ;

2. School of Plant Protection , Southwest University , Chongqging 400715 , China ;
3. Chongqing Institute of Tobacco Science , Chongqing 400715 , China

Abstract: Tobacco is an important cash crop in China, but tobacco bacterial wilt is becoming more and
more serious, which has become a major factor restricting the sustainable and healthy development of to-
bacco industry. Taking into consideration the fact that the occurrence of tobacco bacterial wilt is highly co-
incident with a high temperature and humidity environment and based on the data of dynamic monitoring
of the disease index of tobacco bacterial wilt in the field and the meteorological factors during disease out-
break, the authors of this paper used the maximum information coefficient and Pearson correlation coeffi-
cient to explore the key meteorological factors influencing tobacco bacterial wilt in the fields, so as to pro-
vide a theoretical support to the forecast and control of this disease. The results showed that air humidity
was a necessary factor for the occurrence of tobacco bacterial wilt, and a relatively high air temperature
was a key meteorological factor to promote the outbreak of this plant disease. When the average humidity
of 15 d remained above 87.74 %, the minimum temperature of 15 d was over 13.00°C and the average tem-
perature of 15 d was over 19.00 °C,tobacco bacterial wilt began to occur; when the minimum temperature
of 15 d rose to 14.83 ‘C or more, tobacco bacterial wilt broke out, but when the average day temperature
was below 18 °C, the occurrence of the disease declined.

Key words: air temperature and humility;tobacco bacterial wilt; correlation analysis; maximal information
coefficient (MIC)
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ST LA A= A 25 RV S PEAR 24 0 SR IR, e R AP R T A AR R, A A W RV L LIS B SR R
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1.1 AEXER

LU AR A8 38 ST AR iy 8 5 S0 R B T 7 X, BT S SRR B ot A - e a6 i 7 3 SR T U Ve BN R A
X V) B R S GRS S R AR P 3 R bl 9 AT
1.2 BAEAHZE

2012—2019 4F, RHIB 2R, SR 0 R X M 48 5 ailAe A R 2 BRAR, JRIRC 10 Bk B
PRICAR . BE 2 A T7 1), B D7 M 25 A0t Re. RS E . b R, BRI 50 i, PR AR D SR BT A
R R T R R

2 #HR5WiE

2.1 ¥REFHRSHHMHEIES
AR R el T L R R A B P L RO 0 R SRRV R AR SR B R A AT Sl 5 B B
S—BrBeh 5 H b AL Ben e B R RS R m AL TR, B E HURSE R B BF (Aphis citricolav-
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ander Goot) R MW (Tetranychus viennensis Zacher), {H i T % B[] Be IR FE 80K, PR3 L & KRy

B ECh 5 AT AR 6 H b a). 53X I ] Be 8RR A BE A I ) A4 4 AL R B R TR SR R
RSB Bl i, SR BWF R G Ae, 6 ) v Rk B g W, A SR R ) DR A S R B A N e | B
K FIRIE | WUNMESE SRR T IR EG 2. AR BL B B Al b | SE SR 4 S ( Panonychus ulmi Koch) Fll
S (Lithocolletis ringoniella Mats )W IT U K& A . {H 3 5 8% Iof 2 I i 30 19 = TRV X 4.

=Bl 6 H R AL X IR B B HURE TR A B S AR SR BOBE R I AR R R L (AT A BRI AR
FE. LA G L PR A U RN 46 S0 A, T A AR 2R 1 A e, R ORI R R A e I s B i I L X
— I, 2% b R B0 S (0 B L B T/ INAE M | SR B IF /) e S AR G IR B A AR Y f v U, (H
B P I i 2 R R T IR R AL PR X — ISR R A R P SR SR ) O B S

SR ECH 7 A B R 8 A Ay XA B B LR S R A JTOIG K 4 SUAN Mk K R AR R I, 3 b
FHT 8 A FAAEIAERNS 2 g, HEG BT 6 A NaME 1wk PR B 7 AR
ik, 8 A BAJ BRI, KA REER b | a3l BUNER . Wk aESh, HREE AL — MR
WM EWE A oS SE R T 7 A, TRIFG AL, IR T 8 A AR R . SO RECE T AT
BIFN 8 H bR R R A 3k — I R B Y T B 0 0 R 02 1L g | SR 4 TUME A S0 A ek, T I R
TR AR A 2 22, LR BT IR 62 K 4 S AR, T R ] — S g M R R Ol R AR R R R
I3 R AERFHY H AR5 A .

ST BCh 8 A rh R Rl 8 TR AL 3X AN B B i S R R R0 U Y AT R AR Y HOR 2 R 4 AL
4Nk Ah , A BURSHT RO B85 H FE U RO | SE/NE TR (Adoxophyes orana Fischer von Roslerstamm)
5 R S g I R i Th S L 8 ] T ) i U R K SN A I Y R A e R T ) R B 2 R B B
KT8 Arpagter,

ik B R VR I B SR B SE  BIA T A A I R] Y B HLR B A X G R R R R AP R B Ry S A A
P PR AL TR AR (1 A 2 A o 3 P T ) R P
2.2 ¥REFRARRKBRBESF

T IR bl 3 B E A R RO AR A, SR RO ERCT R F AR R KRR 37 Fb, K
M 12 B, REL 25 B REVE RO O0 R R R0 SR AR B (D R ROR B E

R RE RO AT .

d =Ni/N

Ni AR E R (ECRBO YR 098

N R 3 (R HO £ Y Fh i Bt Z .

1B T ASTa] ] A i [ 3P 2R bl 4 3 B2 Sy 1 4 44 18 3 HORTR L
2.3 EEMREEEN

HRMABRGME, FREAESREMSRE, FRERBMERLZ, BEFEEER, G0 T k%
RECH) A SRR AE L. H FSE R 3 SR BRSNS LA 3 A T A AR R B R AR 2L TR i L
W AL B A T . e AR A 2 L RE SRR 2 Rom R AR L IRBR B Ak AR AR 2 AR
2.3.1 HFEMNEFF

FH 5 700 5 27 2 b 0 S e g, DA /D P O . 2019 AR 7R R el 43 T B E S /)N A i R 7 S R < 80 A 0
P, H7 H 12 HE 8 J 19 H, 5 MFE (F) HFE 2030/ NG ik 11 487 k(Kb 7 A 13 HL 17 H, 19
HA21 H, 8 H1HM7 HFRERZ, 5918 1327 %, 963 3%, 10623k, 1179 k. 487 %, 491 %), 4
Sk ek 1 188 Sk (7 A 17 HL 18 H. 8 A 10 H, 11 H., 12 HiFMkmE& £, /40lk 76 3. 103 3k,
161 3k, 86 k. 97 3.
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Discussion on Insect Community and Pest

Ecological Control Technology in Apple Orchard

JTANG Wei

Government service center of Penglai s Penglai Shandong 265600 , China

Abstract: In order to promote the sustainable development of the apple industry in Penglai City, Shandong
Province, and improve the quality of apple production. The author investigates the pests and natural ene-
mies of apple orchards in Penglai City, according to different time stage pest control and natural protection
object. Vigorous implementation of regulatory measures such as using less or no chemical pesticides, bio-
logical pesticides, specific pesticides, sex attractants, release of trichogramma, etc., fully protecting and
utilizing natural predators, optimizing the community structure, and achieving the purpose of controlling
apple pests.

Key words: apple pests; community; natural enemy
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W OE. ATHRT AR EMNERE T (Aphis citricola Van der Goot) B £ X & & £ F & I8 £ (Harmonia axyri-
dis Pallas) R FI B} o) gLy & ) R4k, MARE AN TGRS LD G EGFTE, KXRRAAEBRA FMNET 7
HEXMNSGERETRFERROEAEN, FONTEF KA AL RGRESES. EREW, 10005 kK
KA EREFFFERRGENRZD, 2INERERBFASFER RN RABLLARRG. 2INERSREFANALA
BRHMEGRAFE, RTAMXEHNFEREY, ANEAARSGHFNLEN, LESERB S5 R X&HF EXK 2

B 7 & F R T 4.
KW FERF; FEHRER; AN 2BEREN
FESES: Q965.9 XEkARER: A XEHS: 1007 -1067(2020)01 — 0049 — 06

SEL BN (A phis citricola Van der Goot) J@ 2 H gf Rl ,
OIAR TR RFRLC, LA I REAE T B, 2 E A
4055 . R AL R R R SRR 2

S (Harmonia axyridis Pallas) J@ 58 H BB RL, EIRE 2040, WEEE T, XTF L i i
FAy e H A T i B ARR R B R Ty e — Rl E A KRR d AR A ORI R A B AUy
RE 1, VE MU A P AR B, X A 3 R s AR

22 A R A A5 ) 30 2R 0 0 A 2R bl HC Al O A R v, A 24t R R P OB TR . S 2R
B TS 24 0 AT G AN W B L R IR KR TR R R E, s T A AR A H AR R R, E— 2D
TSR B SRR Y g T REL S T R R S SR B Oy %o S (0 R AR X e A R O i e R
WAL B A 5 AW B IR B 7 G ASWE S8 AE TR A b 5t 7 SRR AR AR 2 1 0 i B Al B Mg 7 R Rl
R X i R i R e 0, SO P R PR R T LA O SR I AR R 2 B TR SR R 2 2 AR .

1 MRETE
L1 B R

1.1.1 AKX &R
SRR A AL SE PR IX R R EDE R, TN T RAE N SR (3~4 1) 5 O s A [ R

HEROEEERZ — EREZ
W DA SR BE AT, IS 1T R B

O YR HM. 2020-01-14
ReWEH . HRES &0 RE (2017YFD0200307) 5 b 5% 1T BB 6 37 Ik 55 68 1 a1 K AR 2 B 0 B (PXM2019 014207 _
000032).
E# A AT 994 =), &, WL A, FEMNFRMB A S Z 2T, E-mail: 854246266@qq. com
WEMEH . REFA61—), FB, #H#, FENFRFBELEAR . BREFEEP A HHIE. E-mail: 2zzy@bua. edu. cn
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H A | (R EREBEsh P B 48R . B 10 B, IR &M . |E Q1D C, MXFRE 65% ~
75% ., I L D=16 h: 8 h.
1.1.2 A% A

20 % BBk (tebufenozide) 2 IE 7, BT R ALBIBH B A R A | 4 7=, 20 % B 525 8 (fenpropathrin) F,
i, BT R A 25 A BR AN F A L 10 %0 SE B B I (Tlonicamid) K 23 HOBLF . 7 P A B4 4= Al Bl 4 A BR 23
AJAE 7. 10 260 05 BE B (nitenpyram) KR, IRIINTE A5 R AL B A A BRA 7] A2 72, 25 6 M WE 3% (nitenpyram)
AAER R, IWARBEEEA R Tk A BRA W A 7=, 21 % BE U (thiamethoxam) & V757, VLI FE R DA
BRI AE 7=, 25 6 WE HUE (thiamethoxam) 7K Z BRI . LU AR 48 BB AR 25 Tl A RS | AR 7.
1.2 REHE
1.2.1 £AFAMNE

W 7 PR RFIRBEETT 5~7 DWERSE., 1AL 9 cm BYRFIR ML 48— 2 P840, W25 0.5 mL
SN T UEAR . ARG . K 3~4 WESE R E R 10 H IS S50 B0R AR BUBCT LN IR 25 84K F L AT B H AT
BT ERAMTHANTSMER. T 4.8.12,24,48 h J5 70 H 515 A A SET R, BAFA 20 kB dL o
10 3k 5 (o B0 e e, W BRI 45 2R R OK . A E R 3 K.
1.2.2 #HKERE

FIH Excel #1 SPSS 20.0 SKAFHEAT 4087 5 ARAFEICH IR IE (LCyo) o B 1 BIH 7 F KA L S 5K

VEFETE ST (STR) =K # LCy/ EH LCy. 24 STR<T1 B, 32 H13% 25 F % K Hie & % i 2 7 ) e P
M STR=1 B}, FRIRIZL R EL I F RO A BB REME. 2 1<<STR<C10 B, R % 245 0 Kl & F
AIEM M. 2 10<<STR<C100 B, FoRiz 25 76 K8 F A 2 IE g Pk, 24 100<<STR<.1 000,
FETR LG FI R T T K EA B OE ) R, 24 1 000<CSTR B, /18 1% 245 7 %F K i e 3t B A7 38 51 IF
I 1

2 HRE5HMH

21 THRAAFNEREGNE N

7 ol 2% TR S SR B WA 1 F g 005 5 R R LB R B LCs ULER 1. S5 AR, 7 R HUR R S S B
(4 5 7 BE 2 I TE] A 38 RT3 K, 4 h B3 1R/, 48 h B EE Bk, Hih . AL E] BE 10 9% i ke gk 55 X
SER IR ok, A8 h AY LC,, 0 0.02 mg/Ls BR T 4 h F148 h &k, HAA W] s 1] B 20 %6 dL ik F 2 77
FGE R WF 8 S B 5/, JE 48 h (W LCso ol 2.50 mg/L.
22 THEARFNREIHMEN

7 T 2 HRGF S 06 SO0 f B g [l R R LB R B LG, IR 20 S5, 7 RPOR R S (e TR
%) B 7 Biti 25 Asf T80 A0 088 KT8 G, 4 h B9 FE SN, 48 h A FE Jrdeok. o, AS TR RSt TE) BE 10 Y0 M W e K ) X
PR K, H 24 h 9 LCs Ry 1.13 mg/Ls BRT 48 h &b, HABAS R 0 [H] B 20 Yo ik Jik 2 72 75 %t
B S RN, H48 h B LCy 4 14.31 mg/L.

[=A
[=A

1 THMRABEANMEREGNEN

Bl /B A s iy LCy/mg+ L' 95% A5k R’
20 Yo U k- y=1.379 9x+1.610 8 285.81 192.09~425.24 0.997 1
20 %% B U4 s 3L y=0.757 2x+3.202 2 236.79 152.48~367.73 0.999 2
10 %6 80 e HL BBt e 7K 43 H3ORE 7 y=1.170 3x+2.105 7 297.30 147.86~597.77 0.990 8
4 10 %6 I B He e 7K 511 y=0.539 8x+4.136 8 39.73 18.31~86.22 0.993 9
25 Yo M W LI 7T VA y=0.579 3x+4.073 2 39.79 20.14~78.61 0.997 6
21 Yo WE Mg F y=0.831 9x+3.438 3 75.39 44.41~127.99 0.993 5

25 Y6 1€ 1R 7K A HORE 5 y=0.852 5x+3.365 1 82.73 49.91~137.12 0.994 5




%14 BB F T AR RS ER KSR R R H AR FERITL 51
%1%
] /b A 15 B 7 ]9 7 R LCy/mg+ L' 95% BAZKR R?
20 %6 HUBE Rk 7 y=1.326 1x+2.004 2 181.57 132.16~249.47 0.997 7
20 % FR A3 T 5L y=0.625 2x+3.845 9 70.11 28.60~171.89 0.996 4
10 Y0 9 e H e e 7K 43 HORE 741 y=1.424 6x+2.053 9 116.94 82.78~165.20 0.998 7
8 10 Y4 J e Ha i 7K 741 v=0.459 32 +4.675 7 5.08 2.52~10.23 0.993 8
25 Y6 4 W L T A y=0.503 3x+4.634 9 5.31 2.77~10.19 0.991 6
21 Yo WE g B v=0.916 5 +3.620 0 32.05 21.70~47.34 0.984 9
25 %6 1BE HL 15 K 43 TORE v=0.816 50 +3.731 7 35.77 23.47~54.49 0.999 3
20 Y6 HUTE kA v y=1.597 3x+1.723 3 112.56 90.68~139.71 0.995 3
20 %6 R B TR 7Lk y=0.617 6x+4.270 1 15.20 2.49~92.80 0.995 9
10 %% F e Ht [k i 7K 43 180K 71 y=1.201 6x+2.892 1 56.80 42.50~75.90 0.994 7
12 10 Y4 4 e e 7K ) y=0.437 22 +4.864 0 2.05 0.95~4.40 0.991 2
25 Yo I WE I ¥ TV A v=0.502 62 +4.821 2 2.20 1.08~4.46 0.995 2
21 76 198 B BT A y=0.890 5x+3.898 5 17.01 11.70~24.71 0.995 6
25 % WE My W K 43 BIORL 5 y=0.851 5x+3.929 1 18.10 12.25~26.74 0.994 9
20 Yo U k- y=0.761 8x+3.863 9 31.00 17.23~55.78 0.994 5
20 %% B U4 s 3L y=0.863 4x+4.039 5 12.96 2.77~60.60 0.998 6
10 %6 8 IE HL Bt e 7K 43 H3ORE 79 y=0.747 4z +4.175 9 12.66 5.66~28.33 0.998 2
24 10 Y4 I e H i 7K 741 y=0.384 8x+5.111 2 0.51 0.18~1.46 0.997 7
25 Yo M W LI 7T V4 A y=0.504 1x+5.130 5 0.55 0.23~1.34 0.994 6
21 Yo WE BB y=0.405 3x+4.988 0 1.07 0.28~4.03 0.976 4
25 %6 € L K 43 TORE y=0.466 3x+4.957 9 1.23 0.38~4.02 0.971 5
20 %% H ok Bk 7 71 y=0.953 3x+4.621 4 2.50 0.40~15.70 0.997 0
20 %6 H S TR 7L T y=0.831 7x+4.608 8 2.95 0.16~55.17 0.996 4
10 Y0 35 E H I e K 43 FORE 71 y=0.737 5x+4.592 1 3.57 0.80~15.92 0.993 6
48 10 24 s WE Hu i 7K 741 v=0.471 52 +5.765 7 0.02 0.01~0.11 0.996 3
25 Y6 4 W 1 7TV A y=0.472 92 +5.690 9 0.03 0.01~0.17 0.996 6
21 Y0 WE H R B TR y=0.519 62 +5.163 8 0.48 0.13~1.81 0.975 3
25 %6 1BE U1 /K 43 10K 1 v=0.806 3x+5.049 7 0.87 0.38~4.02 0.989 4
R2 THRAAFMREIAMNSEH
WAl /B A B S7 1715 5 A2 LCs/mg =« L 95 % B {5 FR R’
20 Yo HUT Bk y=0.857 0x +4.009 6 296.35 160.40~547.51 0.980 0
20 %6 B 044 B 3L y=0.953 12 +2.732 6 239.36 145.15~394.72 0.968 4
10 %6 80 e L BBk Iz 7K 43 H3ORE 77 y=1.284 4x+2.256 1 136.89 76.80~244.00 0.959 3
4 10 Y6 #s W =Ll K y=1.188 8x+3.923 5 8.04 2.97~21.81 0.921 2
25 Yo M W I ¥ VT VA y=0.616 2x+4.346 6 11.49 5.30~24.90 0.993 1
21 Yo WE Mg E y=0.905 22 +3.272 4 81.03 39.11~167.89 0.917 7
25 %6 e L K 43 HORE y=0.877 9x+3.310 3 84.08 41.63~169.83 0.980 3
20 %% H ok Bk Ak 77 711 y=1.340 9x+1.941 6 190.91 121.03~301.14 0.893 3
20 %% B 4724 Tk 5L y=0.634 8x+3.886 5 56.78 14.31~225.38 0.945 5
10 Y0 31 B R e K 43 HORE 71 y=1.249 7x+2.566 2 88.60 55.80~140.68 0.909 7
8 10 24 I WE H i 7K 741 y=1.061 4x+4.240 2 5.20 1.36~19.81 0.950 5
25 Y4 s W H R T B A y=0.662 0x+4.520 5 5.30 2.55~11.02 0.974 0
21 Vo WE Hu g B 5 y=1.010 1x+3.379 1 40.24 23.46~69.02 0.963 4
25 %6 18E U1 7K 43 10K 71 y=0.915 0x+3.505 6 42.97 24.36~75.81 0.929 2
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%24

] /b A 15 7 Il )3 A LCs/mg e« L7 95 % B 15 MR R?
20 %6 HUBE Rk 7 y=1.593 6x+1.679 1 121.33 88.78~165.81 0.968 8
20 % FR A3 T 5L y=0.566 3x+4.414 1 10.83 0.49~238.12 0.989 7
10 Y0 9 e H e e 7K 43 HORE 741 y=1.126 20 +2.978 5 62.36 40.15~96.86 0.919 3
12 10 Y4 J e Ha i 7K 741 y=0.915 62 +4.570 2 2.95 0.44~19.93 0.950 4
25 Y6 4 W L T A y=0.669 22 +4.668 8 3.13 1.45~6.73 0.937 5
21 Y0 WE R B TR y=0.904 3x+3.828 6 19.74 11.67~33.40 0.946 1
25 %6 1BE HL 15 K 43 TORE y=0.945 8x +3.762 2 20.36 12.28~33.74 0.950 8
20 %% Ht ot kL 17 771 y=1.478 22 +2.406 1 56.85 40.71~79.37 0.981 8
20 %6 R B TR 7Lk y=0.767 4x+4.208 8 10.74 0.88~131.69 0.975 6
10 %% F e Ht [k i 7K 43 180K 71 y=0.826 1x+3.864 3 23.69 11.41~49.22 0.987 7
24 10 Y4 4 e e 7K ) y=0.735 3x+4.961 6 1.13 0.05~27.86 0.995 9
25 Yo I WE I ¥ TV A y=0.699 0x +4.920 3 1.30 0.55~3.05 0.986 0
21 76 198 B BT A y=0.944 92 +3.953 2 12.82 7.68~21.39 0.980 2
25 %6 16E L1 /K 43 ORI y=0.861 8x+4.044 1 12.86 7.33~22.55 0.983 3
20 Yo U k- y=0.857 0x+4.009 6 14.31 4.45~45.99 0.980 0
20 %% B U4 s 3L y=0.711 50 +4.613 6 3.49 0.05~222.01 0.970 5
10 %6 8 IE HL Bt e 7K 43 H3ORE 79 y=1.243 72 +3.497 7 16.14 8.44~30.88 0.972 2

48 10 Y4 I e H i 7K 741 - - - -
25 Yo M W LI 7T V4 A y=0.597 8x+5.503 0 0.14 0.03~0.61 0.974 2
21 Yo WE BB y=1.013 6x+4.416 7 3.76 1.96~7.22 0.980 8
25 %6 € L K 43 TORE y=0.909 0x+4.464 5 3.88 1.87~8.04 0.982 8

W fEATEC & AR E R, 48 h Bf SO R 34T, BORIFR H LG A1 STR 8. 3 3 JA.
23 THRAHRANTREINHNE HILE
7 RPN BRI S B T O UL 3. A5 SRR, R 12 hoAh, FLAh A [R] B 21 06 WE HU R A T R XS
I AR e B, L 48 h 9 STR B{E Ny 7.83.

R THREAFMEREYMZEIMANEEESH

s

LCso/mg <L

‘ «
A E] /h L R o STR
20 %6 H i ki 7 51 285.81 296.35 1.04

20 %6 H 53 1R 3L 236.79 239.36 1.01

10 Y6 98 W =k e /K 43 BB0RE 1) 297.30 136.89 0.46

4 10 Y0 4 W = e K 5 39.73 8.04 0.20
25 Y0 Wi WE HL R BT B 7 39.79 11.49 0.29

21 % W UM B TE 75.39 81.03 1.07

25 Y WE HUR 7K 43 BORE 5 82.73 84.08 1.02

20 %6 H Bk k2 7 181.57 190.91 1.05

20 % H 45044 g L 7 70.11 56.78 0.81

10 Y6 56 e H 6 Jie 7K 3 TR 551 116.94 88.60 0.76

8 10 %6 I B He e 7K 311 5.08 5.20 1.02
25 %6 Jis I e W R 5.31 5.30 1.00

21 Y6 WE Hu g R VE 32.05 40.24 1.26

25 %4 18E H 1B K 3 HORE 7 35.77 42.97 1.20




%1 BAIAEF T AR RS ERF SR CM Ry &N Bk HRFR 53

%34
i ]/ A st LCs /mg - L STR
R g S0
20 Y6 U Jik 7 112.56 121.33 1.08
20 %% B 45044 T L ol 15.20 10.83 0.71
10 %6 98 IE 1L BBk e 7K 43 #ORE 7 56.80 62.36 1.10
12 10 %6 s W 1 e 7K 751 2.05 2.95 1.44
25 Yo #i WE HLHE AT ¥ 4 2.20 3.13 1.42
21 %6 18 B W B TR 7 17.01 19.74 1.16
25 U0 188 HL 158 7K 43 UKL 7 18.10 20.36 1.12
20 %6 HL Pk Bk T 71 31.00 56.85 1.83
20 %6 45034 iR 7Lk 12.96 10.74 0.83
10 %6 Fi e M Bk Jiie 7K 43 10K 751 12.66 23.69 1.87
24 10 Y6 #i W H i 7K 5 0.51 1.13 2.22
25 Y6 J W H T Vs A 0.55 1.30 2.36
21 Y6 WE Hu R R VE 1.07 12.82 11.98
25 %6 188 11 /K 43 Ok 1.23 12.86 10.46
20 Y6 HU T kA v A 2.50 14.31 5.72
20 % H &3 TR 7L 2.95 3.49 1.18
10 24 F e 5 Ik i 7K 43 0K 771 3.57 16.14 4.52
48 10 Y6 % et K 51 0.02 — —
25 Y6 Js WE HL i W] R 0.03 0.14 4.67
21 Y6 WE Hu g 7 A 0.48 3.76 7.83
25 Y0 18 15 /K 43 HORL A1) 0.87 3.88 4.46

3 GRS

ABEFCIAE T 7 FfAE 0 G S5 1R A 2% SRR 39 R B R e 0 B 7 ) S B iR 2 R R
WY 10 % s W HL e AAC 51 X S SR B F R S5 5 B0 A F) 5 ) ey . 21 00 W R G ) X S 0 B L UG 0 R G e
.

LR RE 7 HOB O AR 25 BT ) T gk e AL B3R S5 AR W B R B P L 2 TR I o M 2 oA 2 R R 2R
T B R ) e (ER S € IR B R RE T AN R 5 A B A B S A ORI A AL R e T AR AT
R R g, LT3 A0 58 fih 32 U BLAT i e BELIBTVE A A B R 0 R BB 62 2, I d 1 5 i o
TS o 23 SR S B0 2 1 e 28 e o 5 Pk 7 300 3 90T 2 L RO S RURRIRAE T AR A AR R ] R
I W M A 2 AN T £ A SR ] S € IR I ) 9 4 R BE . — R e 4 A Y AU S R AR T
A% SR 21 /6 W I S ) 0 3 2R B B 7 ) A LR S 8 I H ) B T ) A R W ORI 1991 AR i iR
2% R IT A BB AN R A% HUR) AR AL e OO B, T o 45 4 ) e R 2 R S A TR < T Lk
Wi Sz A% 0 i JEL Y B AR PP 22 AR G TR AL S i R R BB B AE T, 5 Al JL R 2 R B
T 21 00 W R R S T R B T A R S SR B TR B R R D e e, A S RO AT
A PE] 5 S 0 A A5 B S SR . R AR R Y SR A 28 20 00 U R B PE R)RT 10 06 S S I Y K 20 BIORE
AR BGR A B FEE L 2 B IR SR BT LA e 255 PR AT R A R GERY 20 06 YR A T LI XS
3 2R A RS €0 B P 0 R R AN Ry LR — P UL B R A T R U R O B M A L BRI SE T, IR H
B TG 2 A TR oy 1 35 P R B2 R TR e g Y AR .
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Study on the Toxicity and Selectivity of 7 Insecticides to

Aphis citricola and Harmonia axyridis

KOU Hong-ru', LI Chun-na', DONG Zhao-ke'*, ZHANG Zhi-yong'

1. Beijing Key Laboratory of New Technology in Agricultural Application , Beijing 102206 , China ;
2. Plant Medicine College , Qingdao Agricultural University s Qingdao Shandong 266109 , China

Abstract: In this paper, the filter paper method was used to determine the indoor toxicity of 7 commonly
used insecticides and to study their virulence and selectivity against Aphis citricola and its natural enemy
Harmonia axyridis in different time periods, and to solve the contradiction between chemical control and
biological control of harmful organisms. The results showed that 10% nitenpyram water had the highest
virulence against A. citricola and H. axyridis and that 21% thiamethoxam suspension had the best selec-
tion safety for H. axyridis, which indicated that thiamethoxam has a high positive selectivity and is suit-
able to control A. citricola in orchards.

Key words: Aphis citricola ; Harmonia axyridis; toxicity; selective virulence
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HAEMBRREEEIR

B, HARW, IR, RER, A4

1. EERTWMHF A A KA NHE . HEEE 327K 4096005
2. VimI R MW A T 228, BER 400715;
3. H P ERLSEWFSE T, K 400715

W E: SREALSATATEZOMBER, AASKREFTESEBA ALK, FIRL R AR BRI T K
TWEEFHRZ— HAIEBMAFTHARSR, HFER K, MOLERLS AH TR, PEHYWMTHENE
FAK, AN, ATLEGRREME T, t—FRe T S HBRF ARG, ME L E R R A BRIE R — KA.
B, ATEHMALKFRERLEZFGBRNEAEL, ALELETHELSRE T LN EARLAENE, RETHE
WAERAIERGIUR RGER R 2 5, A8 A2 K69 4 155 A B R YRR AL

KEW: MELEF; 24854 ThRES; pENRFE; LRITE

FESHES: S435.72 XHktrESE: B MXEHS: 1007 -1067(2020)01 — 0055 - 04

M (Nicotiana tabacum) e MFHEAEE 1 A4 FAMY) , ERECH 400 ZAEHFPR S, & —FEE
MZTEVEY, — BLLAR 30 R 3% TR $ A 2 8 S0 A 4 R R A 0 b ARG BB B 4E 22 i
BE L JF5 ) B R R A K — AR . KGR 2 S R A O KL BB R s e, TR AR R
AR & B 5 B 5 R A e R R R GBI Y 2 B, AR FE % AT O A i e
2090 ~45 %, DR, S B EE % 5 0 A 80 7 A R R B R B P R 7 R R R R L KA
F4) L R TR BRI ATH v ™= i 1) Ay DR T 45 AR DX — T T V88 56 b 2 32 K R X1 B A R . SO 3T R T
1000 m P I, BE2EJ5 BEHT T (4~7 H) HAT BRI B | R R s A B 8 I s . SR 88U o,
BELHD 4~7 H MR R S 2958 815.40 mm, HFEM EEZ N 203.85 mm, HFHFEMEL N 6.68 mm.
B i R | A AR DL B R I 2% B R R A e R SO R S M A R R KR, B 2, M
S A JE R Y T A A LR SR e B AL [, B A BR RS, R R B AR EE N TS BR
B T AR, T 5 0 K AR T I B

FURIT 8 2% 5 E R — A PR A AR ) DG B RS, i N 9 B 5% 22 O 1 0 T 2 RERP 28 L Ok 3 156 0 1 245 51
B ok 70100 ARG ] 2% B 0 e A VRO IR AN AL B Z R G0 SR AR B BR R IR R WL,
FET AT MIBEIE . A SCH SRS T O 2 R R S LR, A5 A I R) 2 RS BR R AR AL, AN T
B e Bk A B . 4R TR 22 B Ra IR . B A w0 T R 4% BB BR A TR A, 4R
1o B B3 L Bl AR AT A A

1 BARSEHEEREMEMEZ ENE
L 25 0 43 B 2 50 9 L 300 0 e R T R ) 2 % A

O WHHEW. 2020-01-10
EHERA: BEFA20974—), B, FENFERIWHEARENE TIE. Email: 646437794@qq. com
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TR HIEGRRTE A ] B KR FVE SR 2R R R A S R A B B b R
MR . RAF AR KA. FHE AR SF R TE R T, M R BR BT, A R B f 8 PTGk 4 258.53 g/m’ . AN TLER
BAL BRI 312,78 A, TUESEMA MR AR SRR TR AR RN LA A SRR SR B OCHE, RER R T 2
FAAE T2 MORAETR Z5. A AR RS0 B JROAH T 2% 5 ) 18] A 45 SR SR W], o DT 0 T 38 2 LM R b 1 R 3L A
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Strategies Recommended for Weed Control in Tobacco Fields

LIAO Bang-hong', CHEN Dai-ming', JIANG Qi-peng®,
ZHANG Shi-qu', QIN Ping-wei’

1. Pengshui Branch of Chongqing Tobacco Company s Pengshui Chongqing 409600 , China ;
2. School of Plant Protection, Southwest University , Chongqging 400715 , China ;
3. Chongqing Institute of Tobacco Science , Chongqging 400715 , China

Abstract: Runxi is an important tobacco-growing village in Pengshui County of Chongqing, whose ecologi-
cal environment is favorable for the growth of tobacco plants, and tobacco cultivation has become an im-
portant means of poverty elimination of the local farmers. In Runxi, precipitation is usually plentiful and
lasts for a long time during the growth period of the tobacco crop, and various weeds with large biomass
grow vigorously in the fields, which seriously affects the normal growth of tobacco; and manual weeding is
time-consuming and labor-intensive, which makes it more difficult for tobacco growers to increase their in-
come. Based on literature retrieval and the results of their field survey, the authors of this paper give a list
of the main species of weeds in tobacco fields of Runxi, discuss the law of their occurrence and propose a
few key strategies of tobacco field weed control, so as to provide reference to the tobacco growers in their
efforts to prevent and control the weeds in the fields.

Key words: weed in tobacco a field;system control; weeding strategy; weeding machine; soil fumigation
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ZPro . A New Mobile Intelligent Pest and Disease Information
Collection Device Based on Plant Protection Big Data

LLIU Wan-cai', LU Ming-hong'. HUANG Chong',
ZHANG Wei’, CHEN Tian-jiao’, XIE Cheng-jun’

1. National Agro-Tech Extension and Service Center, Beijing 100125, China ;
2. Anhui Zhongke Sense Industrial Technology Research Institute Co. Ltd. , Wuhu Anhui 241000 , China ;

3. Institute of Intelligent Machines . Hefei Institute of of Physical Science . Chinese Academy of Sciences ., Hefei 230031, China

Abstract: In order to improve the ability of automatic and intelligent collection of monitoring and early
warning of major crop pests and diseases, we have developed a new mobile intelligent device named ZPro
for pest and disease occurrence collection based on big data, artificial intelligence and deep learning tech-
niques. The device focuses on three functionalities. The first functionality is automatic pest and disease oc-
currence collection and reporting. Through manual photographing by the equipment, real-time collection
and reporting of information can be realized such as the occurrence image, occurrence location, occurrence
quantity, and micro environmental factors in the field. The second is automatic recognition and population
counting. Based on plant protection big data and artificial intelligence techniques, major pests and diseases
can be precisely identified and analyzed by constructing an automatic recognition system. Pests and diseases
on the photographed images can be fast and precisely identified and counted, and the results are reported to
a designated monitoring system. Finally, the third functionality is automatic analysis and discrimination.
Based on the reported information such as identification and population counting, the system can further
estimate the severity of pest and disease occurrence intelligently, predict the occurrence trend based on rel-
evant prediction models, and give recommendations. With improvements in experiments made by plant
protection agencies at many sites during 2016 and 2019, ZPro has become increasingly applicable and is ex-
pected to be popularized in future crop pest and disease monitoring and forecasting.

Key words: plant protection big data; artificial intelligence; deep learning; monitoring and warning; infor-

mation collection; ZPro
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1. EERW A I B AR, =R F1l 4099005
2. PR A4 HuG . EK 401121

H OE. AHFERRBFRAORBEEG, REFEARARL KL LS M — ARANFBR, AR GEHRL
AFHELRTH, —AARPRUEDREFBERSEE TSR TREGHRKTFE, o MRATRFAHFIER, REAHE
MEEEFRERIFHBIEGTZHK, BLEFR, LXETRTHLERTT 59 RGBERAR AL
T, AP RRAESHART RRAMRGRBEAERBEX, FoH T RRAZABEXGEHFFTXAANAAEHFEA, &
ARE T REME TR L

KEW: RABELM; HABEX; 2 AR FREK

RESES: S143; S48 XEiRED: B XEHS: 1007 -1067(2020)01 — 0065 — 04

BEE L R, NRATACEFIE . ATASRE., 24 300 R IRZ PR, MR 251 AR
FRNE T 2RSS, B E 2R, R BB W, A R H IR R L. SR
o FH A< 245 A g T B2 1 SR B iR T B D ARVE I A P AR S AP L . A 25 RS SR R 25 8 s TR] R A TR AR
2019 4F . SUMRZARE LB LAE R 7 EXRGHAT T REN B S IEA . BT A28 095 24k 5 vl o
SRR, A BRI AR 2GR P v 2 BTG Y RO AR B B X R A R EOR . P R T AR R AR
T SRRSO 2 N S, JF R T AR RS i B RIA R RS R AR B T

75 I B R AR AR 7 A BB X, R IR RN R AR 2 B P R 2 M A
B 2 —. AR, I B R EM SRR O A SRR | SR ORI B, DUAR 2 I T O AR R
TARRY T, IRy, a2y 27 EIREOR, e, & M. 75 8OR 58, BRI,
U R AN S AR AR A 2 D TR R B i BRI B e AR
x4 A g EL A 2 ek i i AT SR U T A T B EOR SCHE.

1 AEMEYMRGBEERARAREXEN AR

1.1 KBRABEEAFAESX
111 “ABHRBAIFRESREBA, 2825 LA HREHEX

2018 4, 75 1L ELAE W VR I K R s HR 3 4R 245 D i 1 80 i IX A T HEA T 3X — BER B, 7RV T AR 200 hm?.
AN DX B AR AR 24 53 0l Ol H IR O R 2 f AR B L AT IR . SRR RTE R L IR - BEEF I b
A 250 ) R U L AR KL MR o U . MR RN . P Ak . mUSEIIR . R SRR 5 R 2 Ve e B R B R O i fE T
TRE X ZGF A R 102 76, HH BN 61 J6. /Ryu X Ll ARG B G i 2 3 Uk, il 24 YR B0 R 24 ik

O WkAB. 2019-11-18
EHEFA: HBEAA968—), B, OB AR TFoE 5, EZNFARAEY I o 0%, FOREORATIY . HE) RAE YR % TAE.
E-mail: xiaoxh168@126. com
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TR BEIRERW L R AR A 667 m? 38> 0.13 kg, FHZG I 26.9% 5 788 X PR R HE LB IR X
145 6.6 % . FIBRBIANAS . 4 667 m® AHI ASE N 63.06 TC. /R0 K AT e . #H280EE B SR+ .
1.1.2 “AHRATWZREBBMEN, 282 LLAH R EHEX

2019 A, 42 B U 1] w5 D s AR S DR DX €0 4R 24 1k N Vit 38 40 R 4R S R T IR A 1 B — i,
Ll B R H T KRS AR 25 5 40 BB SO R 0 IR 7R 9 KO U B A SR B AR W A 2+ i IR EE A AR R A
b2 g 2y, 2B L LGB GeiR " il 25 B AR B R 2 hm?, 2B L LGB GGty 4 K. /R
AR FM . ROB/RVEX A 667 m* P2 &R 566.7 kg, LH A HLIX N 47.3 kg, ¥~ 9.1%. BUEI/R X
fRIEH 5 40 kg, 508 MU HE X8> 10 kg, W/ AR 20 %6, BUER i X H & R4S 2 X F 245 2D 150 g,
W2 31.2%. BUBRTE X AE 667 m* 2450 A A 98.20 J6. LR BLBEIG X BN 20 J6. F0BRBHIG LA . W
WG X BE 667 m® A1 N 79.40 TG,
1.2 HERGREFEAFEARER

R A AR 2508 i HE AR B R ST+ BWiER + B R A bk 2y, 2B L WS %R".
2018 4, 75 1Ly EL 78 Ak VT AR S A T J R A AR 25 080 B AR, AR 23.3 hm”. 3—11 H , /R{EX & kfk
SR Giama s 8 K. AN 6 WK, ERIE AR AR EE 2 I, FRLIXiEZY 10 K. /RTEIX 667 m” #) %8 A K 209 T,
Fow FLIX G 89 J0s /Myl XARZGFHE N 1.5 kg P A=Wk 25 1.1 kg), o ML 0.33 kg, FEAR
17.66% ; /R{EIX4E 667 m® P2 e H MR IA X 267.7 kg, 8877 15.3% . FOBRBIIG A, & 667 m® 4l
A LGHE BT 6 X3 N 744.10 JC.
1.3 FEMHRABEEAFAREX

A AR 250 AR ORI TR HiA R+ 8« R R AR ke, 2%k
GG

2018 4, 75 1 EL A i 5 LR i 2 2 SR AS IR 24 0 i i RV, R YT A 46.7 hm®. 3—10 J . A%
Gipigin it 6 . AR AEMNGER., WIKTFR. BHER. MBEFHETE. MR, REXE
667 m* 2y 0.43 kg, Hh AWy 0.3 kg, RNk B ALK 2 0.13 kg, WHLIXH 667 m* 2=
0.50 kg, Hi Y42 0.10 kg, fL2ER 2 0.40 kg, /R X ELH BB TG X FH 245 #0820 0.075 kg, Hop, fh2%
25455 667 m® Wi/ 0.27 kg, RTEXAF 667 m® 7oA 315 kg, EEMPIIG XN 8 kg, /RTEIX 667 m® FAH
57007C, HEBLBTIA X3S0 390 T, FOBRAA, YK B 309.90 JT.

2019 4, F5 1L B AE P2 B0R VDR AT 0 21 F JR A4S AR 25 0 B ORISR AR 28 hm®, 3—10 J . &%
el e B gein it 25 33t 7 . ARG SRR . IR TR, BRTE., CEZREE. MR, "X
WL VA X H 25 s 1k, 2 BRI 28.4 %, AR IEIX A 667 m® RN 476 ke, HOE LB IA X
BN 60 kg, 47 14.4%. /RIEIXEE 667 m® (H 5 215 7T, R HLBE A X BN 500 JT. FNBRAUA . 5 667 m” 1Y
Bl as 235.70 JT. 7R 0 XA AR WA 25 S g 6,907 42 7 b DR AP R R T80 RIS TN Ay, $ e 1 A5 i B

HLE 2 R RRY, CITE AR FAER R AR, WA RS R R Y, £
L ALGE BT GE it " IR BE, FEZ AR 7 b 58 4 mT DL ORI ARHE T 1 .
1.4 EFRAREEAFTARER

25 A 24 i ol A AR 2 47 BB 4 K B RE R BUAT + A= W A 24 (L G /0 it 8 RO 3 I FH it b 2k
2y, RGN A iR 2L E .

20182019 4, 751 BAEH M E KM L 2 FIF R TR A~ 18, /R 16 hm®, MAEH
FR LG KM, Gepi g in L2y 5 k.

2018 4F, /RVEIX B 667 m” YA 170 J6, FoH BLIX G N 126 5. 3—7 A, mEX &R 5 &,
P FLIX A 2 1k, s R A2 2. AR 25 15ty 0.65 kg, A WA R A B . EP AR
F.AEEER. EAE. M2 E. BB IX A 667 m® LAy 0.51 ke /RVE X W)W A K
170 JG, HCH LXK HE N 126 J0. /n JE 245 SR . 78 3 IX LU 8 BB 36 X 7= S WK, (/R Y IX 2R oKl FH b 27 4k
2y, R IXAEFOAR R LX) 1.5 A5, FNBRAS, JREIX R 667 m® U 1 344 JT, WUk 37.7%.



%14 et , 5 . RGEBRITHEAFRKBXA S AR 67

2019 4F, /RIEIXE A YR T A RBEW . BB . WRTE ., CEZRERF. REX 2R Ll
RSB Bt iz 5 W, WD 2 1 K. RV IX 667 m® #%E LA R 233 J6, FLH BLIX N 121 Jo. A& 25 (0
Wb 0.27 kg WD 29.3 %, 2R DX X R VA X 72 5.7 00 . FNBRILA . JRIEIX I 226 JT, 0k 3.9 %.
1.5 HERABEFEAFAER

T S AR 24 Wl B AR T L 8 T R P A B S R TSR B AR 2 B R L 2 RS

—J24F 667 m® HAEMIKRE 212/g /NEFEE CGMCC8325 AR PR 7] 100~150 g, TEMSERIRAT. 2
R I mt it + 2%, BUR I EPIAE bR 2 s . 2R PERE RS, 4 667 m” W (B fh2ER
245 100 g 7247 . Z4FBA 15 76, WAk 2R 2588 N 5 A 47, 2015 4, 75 (L B AE 1 1 3 B0 S R Y8 IX T R
2140/ g/NE5E 8 CGMCC8325 AJ i 1 53 77 191 B i1 =3 PR A% 7R 8 » 7R YB AR 15 hm* . B8O ¥ 67.3%0 . 1
P2 A% 2 T A% Bl A 8 2.9 %0 TSR BRI 14,0260, HNBRBIIA AR, B 667 m” WL ASHE N 65.50 JT.

TORME)T AR 2 i M ] . e AR AR 2 L. 2019 4R, T 1 B AE N IR b BE O R Il SR e
FLEG PR A, RV 200 hm”. i 24 B3 R 9 S0 A6 1, s 9 X2 500 e BECE R B A XU 30 26 AT
BeJr s 25 BC 7 K5 667 m” U 40 %0 W% 70 g+ 7000 mMEHimk 6 g+ 1.8 0 BT 4E TR R 50 mL + BEHl (K
)40 mL+#fi 22.5 mL. #HHBTIE X 255700 7 KB 667 m® FHAE N 40 % B 100 g+70 % M dimk 9 g+
1.8 Y B4 T K 70 mL+BEH (R A)40 mL. #2088 2019 E W M AR, RIEX A 667 m* 255 (& Bh L 0
JED A 20.90 JT, HRLBT IR X2 A 21 JC, 2 AN EE A A 258 K. 25 BRI, R Xk AE Ak 2
30% . BFIARER A 63.5% . HLH BB IA X B (60.0 YO 3 3.5 A~ H 40 . /AR X =R 9.1% . 1Bk L
A, R IXARE 667 m® G N4l A 84.02 JC.

1.6 EXRABEFEAFARERX

Tk HE BT IA 2R D, AR 2 R A KRB G, SRR - MR R R R )
Bl i KB, 2018 4F, 75 111 B 7 By A7 38 8 FE AT IR J AR 4 F 507 Bl 3 ORI R, R TET AL 6.7 hm?, MK
K BN HlAE ], [EIFR 7 ~10 d, HEZEART 3 K, WA AR Z 100 g DL L BB AR AREIX R 45 g6, W
FLIX 8~10 JC. /mu R, “A YT 37 /R0 X E ORI B IE AR R 80,92, H FLBT A X T K ME B i 08
81.8%0 . 73t X 5 HLB A X B 1A ROCR A 2. 35 i R BR B i oK IE 58 2 nT UL 24 25, He e B
PR Bl T . Dk, Al UK B

2 TFEHEE

2.1 MRABEFEARAREXE EARB

FELOR B AR AR A 7™ B4 AR R BRI, Al AT B AT BT, — e BRI L AR L i T R A TR R
XA B A AT W L 5 4 R R AR 2 el o P AR AR S R AR PR R B B R R RS R Y
BORBER , F 0 A BT A AP T2 S IR FE AN, ARPRIE 42 3258 SR B IR X
2.2 RABGBEEABRABEARS

ARG T R A B R, 2 A s E ER T RS R, A Ok L AR 2 DR i BR
R ) A 0 AR 25 B 2o G 07 42 7 il (a5 e 245 4 KD o 0 S B 0 24 500 B T A RO R . AT R LR AR 2
M AR A A 2~ 3 A%, R 25 A O L M S A 2 A7 DAL R 2 el i BRI B )
(A H AR, B IR A D 7+ 0K 2 3 2 R A A e )™ o IR ) 3 22 LA
2.3 RHBEEARABGELRER

AR LG T A R IR BOR — BN WA 2 A 2. T8 o3 b M A7 AR A2 BRAY IR, A /9
ARES AR AR AR ZAR AT . A 0 22 WA A BOR. AR BT 5 T HORCSE 7 UOR RESE &
OB =BG . Aor S 45 dUE Y, AR T AEY) 2 B R IR0 52 B — 2 52 .
2.4 RAHABEFEAKAREXEURBREER., GERERRAGHET TH

R AT, SRR ORI IR T AR 2. FAT. AR 250800 O TR , MEhs A f J] H R
] (A IR 22 (AP AR AR HIE . RIFEFEFTTH A MR AR, LR AR XA S A
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ARAET B B S A] AL

3 BEREZEW
3.1 MMBRARGS, RSIANRKFE
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R AT B AL O A s SRR R AN 2 A A 7 L ARl 7 Ml (R R R Y T B A AT T B AR
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2, A 2 B AR B A L AR R HE), RS A R AR R RO 4R
3.2 MKREN, FRREHE TR, REREE NEN SR

AR 2 A R, FR IR R BHARE AR HULT . SOt 25 g bl . AR 2545, ARG , AT A K. &)
A FBTTE M RIEA s #2580 R AR B LR HE T AL Wy, RS St S wARA . Z2H5]1%
PR FKEERYy . PR L R B SF AR, AR IR 24 9 2 A 00 R 0 ) 32, B v I IBR 5 46 il FH &L
W, Y RORVEHE)T B SAT S AN, §T KA S R .
3.3 mEEE, MRARFEARSI#H, FEHRAURARAR

HR . 853 35 O He 3 QoK R RS QBN . R . AHRS T L S RE R A T AH L I o AR A W A 2
a A, PRI O S v SO A ke BR AR 2 b 2 R 24 AT AR R R 2 i AT S I R BN 2 —. TER 2508
AT, B A R AEAR AR T L IR 5 F T TR R R AL, IR SRR L AR 2 5 a6 B 4R L R
HUAS B 88 1) 5 A BB 5 | AR DR BT BER © 7™ b R 28 0, F IR [RIB, X 2 A R R — 2B ik
T, AWHIRAH AR T 2, B — DA R A 45
3.4 X, MESEERES, AEET HANREARERX

FESAFE BB, MRIZRG/RIE X, FF IR A 2 5 10 I ook £ ff B AR 55 7 9 187 MR B B AR A G /Ry #fe )
AR, F I B ERERE . BRSO IEE, HA AR B A G, ORI . 45 iR
MR AR R A ) B, A IhRGE . ROR G 7 I k.
3.5 AREMAXNWEEEIES, BEEREFEARKE

FEOr RIS R, SEUIBE, BEIISs . HEIR S . FHL. 4l 4. W%, TR FRB S, JFRZHE
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1. PURERF AR 2 BE, H K 4007155
2. )i N ik HIR Bk & A . I dE)il 6227505
3. FEPR AR B AR Bl FE K 401120

OB ARERE A ERg Y, BARZYGEFNLF ) 86T AR
FmE, BRTEXRWEFHRA ALGERTHRMEZRETOLIERA R, LHB. B
REHERNEZGADW, A ARKRBEHERE—FAE,

KEERE: MG RE; R AN, |G

FESES: S436.418 XHktrERS: B XEHS: 1007 -1067(2020001 - 0069 - 03

ATl TR, KRR TR
T HAER L TSR L IR R A

BBUR AN E R RZ —, WY R b 2 AR, B, IS . BhE A AR T & 8kss
TR, Y B8 A ROBUR AL 45 ) 1) AN T DO e I RS TR e T Y 2, (ELAE BB AL o R e T I
5 T TR D R, PRI oA DR TR0 3 R S T L S A AT ML BRI T R SR B R T
O ORSCRER T RO 32 B B OR A AT ML, B Xk S R T SR B AR ROR,

1 FRETEERMRENEZESISH
L1 %%

75 JEURE IR . BOBUEE I3 1% TR R SR MU 25 B (Phoytophora capsici Leonian) . ¥EBE W], M3 2 H2
AR TOUA MG (5 96 7~ 4, F6 7~ e T HLFLR AL . i sh 78 7 HXUCHE. B4 1 Bk . B AR 15~28 pm. JEEBE
5 B BRI

M2 W7 i« 20 A e T eV, fER AN E T W Ao, B FH22FF, My RIS, AKX
PE. I R, ZEARTE R I A (K BROIR BB, B AT AIRIE T MR, BT DT, 7 RS i 4 B g
@, PRI 20 (0, MR BE RN R d AL AT H R, R S s s Z2FP R . PIKIRIR, ZEIRi R 6, &
Dy Y& R R TR G A s T RN T UL AR R s RS W) AT KBRS M B, SR SR
T A R e RS SR S BROABUE S X BB A R BT RS MR AR DR ™ R I AT ORI, el

M LA s RO o SR DG B A 1 A R O AR A b A, i L R K AR R R AT e A A
RE BYIE BRI  20~30 °C, 25 SR G B R O 90 Vo i A L A7 Pk AR A AT 7 AR IR Tk AR
AR RIS T TR R A 2 M — R R B SR T Wesh B T A BhHEE K PR sl . BEJS
BHRESLAL, B EFEHITH L. 5 —MOATEBOK ST, 72 B A FE . TEEMBUOR S .
o J5L AT T AE A 8 O R AR T ORI L B SR AR I AR G IR

O WHHEM. 2019-07-15
BEATH . W PR M AT 2 bR G AR R H[2019¢(7) 5],
&R ¥ WA966—), B, Wi-H#FsEA, EENFRRZYRZGIT. E-mail: 417579908@qq. com
EAEMEA . KR (1980—), B, I, FENFERR=YWRAGHI. E-mail: zyqiang@swu. edu. cn
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1.2 xRER
I JELIE IR - BRI L9 (9 SR R RN B £, BB IH W E (Colletotrichum Cord) » J&PHIB L], 753K
[ Ay 2 BRI 3 B 2060 R JE R B (Colletotrichum gloeosporioides) . At 5 JH % B (Colletotrichum nig-

FH ]2 W 5 vk - 320 2 BOUR DU 3, iR s iR = s 5 Rk, FEOH RS, M. RSk, 2K
BRI IR BE 1) N MTBE o o BEAR AT [R)Oo 8 SO L0 B /N a5, B S R, B O £048 (0, ) KA
BEUK G, RN, 2B R, WIRKRRBEEEE, 5o ARIERE, thE KA G, 55 R~ A4 R
HES B AT /N s R 7 E N R B

KA. W2, A7 MG R 7R, W2, 5407 R ERkik Lsss . Zh0’
A B RTY . BIK SRR ARG R H. 3 A L i A r s AR B 25~30 °C, A AR 95 00 T A
T R e E AR AT I8 3~5 4E.

1.3 E#&R&

95 SR IR« BRI A% 6 B9 R R A% #58 (Sclerotinia sclerotiorum), JB FREREW ], HEFEN, ZIRHE
H. ZEER, BiEE. A0S E 6, RV SR Es 2 RaRIOR. rR8 a0/, |
PR TSR, H 22 RN A R

2 W 770k« 2R T I AT & AR, H R ZAE TR AR I RS R, W] s B AR A ZEAE T,
K. SRR SR EDIR A G BE . 5 B AR A, AR R A A EIRE 22, 5 TR AR SE
T2 BRI AT 20 XA By s ZESR B E R, BRI A, MR RN AT A SR 2. ST BT I
ISR AL, iR Ao, PO R KRR PUE . B . RS . DRI B A2 SRR S W £
K T 22 R SR

KA. TR RMER S, G R AN R, R AR IR N | A N A IR N B, BR R
35 v R K i T B 22 0 BRUK MR 5 OB R 1 K

2 HEMEZERERRENLESIZH
2.1 BHH®

s SRR IR - BT ARG 6 196 S5 75 A R R R T (Ralstonia solanacearum) s BFFAR, PR, 1~3 HHE
EA, B, AR, g Y R B .

M EZ Wk . REAEMR AR Z2 058, FEAR PRI, 2 1~2 cm K/ME@RRERE. HIHF kW ZEFF, 7]
WAL R, BYTHAA AL A AR, A5k, R RES T E, BWESEE. RN, R E
. 3~4 d et ZERe T, EMHANARRERS A, (B AERIR.

R R R TE T IR R A, (R YR AR, % pH (AR, A T E R A
R RGN T AR E . AR R IR Y S AT R B bR . O — BURAE L BRRRSE T, I AT A
J B e BB A K
2.2 iR

o DAL R = BROABUAES 90 s S MM AN TR 1k B SO o A R I s D Dy BB I SR B T R AT S Y
(Xanthomonas cam pestris pv. vesicutoria) » Ji i 2 FFR, BisgEIE , BHEE, 4. Fix 2R, B
AR, 2 R0 5 P

M B2 W WA, Fr B AR A @/, 2KR R, BETRN, ARREm N MR, AT
Bt R Wi MARSE TS UK A, FE O E I R, WA FIAR S BRI M B KRR B Ak i B
BWE Ry RO BB, IR BEL G, NIRRT L R REAR AR, M SR, iR
Gy BT 5 WAR . SR G Je S N R DU B, % o R A R s AR R SR . W B A ke, BOKR AR
P 2 R I RE AL AT TR e, RS R R A

B 2R AN R B IR kA iR . )R K AR R R T ) R
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3 GMREBURENEESZHEH

9o SR IR« BRABUS T 0 B0 5 BORAE M9 3 (CMV) | R FAE I 7 (TMV) R i BE 229 7 (TSM V). H:
H CMV Sy Jo A A5 flo6 BR 9 — - iR, TMV O 5% RNA Ji 5.

FH [R]85 7 5« 99 23 05 2 52 T BOABUA 7= 1) 2 000 . vl ol ™ 170 Sy 000 AR H P ) B IR
B A FP2ER. OAEH A R a2 A R g A R . RS RN RN R A | vk k5 TR Sk AH ] 1Y
BORAER:, F il MY A, AR/, RSN HE, MELURR LT, QB R AL E TR AL R A A
W, PCEN L R AR AR RN B 5 2 . OIRFERY. Tk A 1 R A 40 N 4 2 5 AR SE
M, BESE R AR INAE, R, R S VR L AR TR LR MR T ORI L. R
MR AERA AR, FERI G EIE AR, iR B RREk, 4G, BERUANEY, IR W B Sk A 3R
FESRGBE. AT K. A R LOR, WG A A, (B ERM R RS . R LR, R A SR,
SIS

R BMURTER — B R4, SR, Rt IR IA. FiF . Mtk . R R B ARy
AE 3 B0 B0 19 & A

S % ik

(1] & s, BafEak, &5, . T PCHh X & Lo lUbR AR BE Fe R [T, e s, 2017, 15(2) . 12-15.

(2] 3 1, ®4A%. AN EERRELZGUREAR [J]. Bz, 2008, 6(2): 17-19.

(3] ZESEL. RAIHOROR & 5 IR 0 %52 520 (1], WIdbsift, 2015(2): 11-15.

(4] BR/h, BR 30, SR, % SN REAUUR E WIS W R ZEA B [J]. 3L A4, 2014(17) . 163-164, 169.
(5] O ZE BMUERmMLGEARiRT S ) RASSHBEE L, 201112) : 47,

(61 XM B 2R FEMENS PG [T, ZEARIEE, 2008, 36(13): 5565-5566.

(7] EHH., & =, KR, & SO BUR RS 2 TF & A (1], #ibZea, 2015, 13(4): 25-29, 37.

(8] T, WhRUi. BAURE T MR B 548 G Biia s AR [T SRR, 2008(7): 31.

(91 = &, Rl HHE R ENLRESPHA] SRS, 2015(8): 31-31.
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0%ER - BEEERFFIMEKBERERNEBZZ

eRF, EZ&F, K &
WM AR EREAR BRI Z RS, TR AR 409100

W OE: ATHRIEAURT - BABAEFANNREHBERGEOZR, FAETANNZTARAS LN EH %o
e, sFiZ R MATE SRR B R E A AR, AR A A0NRT - ERA B BTN T AR A S RGEE
F, FF667 mPHF R 8~16 g; % 1 REME 10 d AKX 59.76% ~71.87% ., % 2 k%6 10 d By 2k 69.64% ~
85.86 % ; ARG AT A R KGR O, ERBENBAZT AL 66T m” FIANAE 16 g, A F EEEFFHFAFE.
KEEW: 40%KF - FH BB FN; KABBERK; B E %R

hESZES: S435.111. 41 XEARERD: A XEHS: 1007 -1067(2020)01 — 0072 - 03

I 2 R R 5 1 A 194 K e B T 2 — 2 SRS K R R L IR0 s T IR ™ 40 6 ~5006 . i
O™ B A TR . KR Y i 7 AR A PR b s 0 BRI A R XA R R AR R L XS
WAL 3 ORI 8  A O B O T, H B U YR A 2 RN, A R A S e 7
Aok, H R A A LR i TRT AR AR 2 R AL o B A Y g R A, SR T R A 0 R R R SR L2 R
TN B 32 D /N G A 52 A P RO 20 R R S A i, A A B KRR R 1) AR B T L I ST R R LA
FHASE 509 357 280 o B S TE R 0k o I D S 5 9 T T 2 P o 3R AR 24 500 D 25 B, A 200 4 i /K R eI 9 O 3
PRI K R A ™ ™ BTy A R S

ASCHE TR T 5 0 A AR R BB A BR 2 B A 77 B 40 D0 R HY « I TR TR B T R 0 2K e e 9 BT YA
PEAT FT 8] 25 R0+ T i ) e A A B 3R R0 3 O 2 AR S P A P v SR IR B R A

1 ME5RZ®
1.1 KX & ., EMF@RFAIERE

BELZG ) . 400K « BEPEER B TR IR T DA R VR R A BRA Fl A7

Xt HRZG ) . 25 VoMK AE e P . VT IR T AR AR B A R A

P KR SR Q I 6. Bl ih Xt 4 b K FE ARG IR (rice blast).
1.2 RS mRiE &G

T 6 b, P 7E DT A R = A I LA . ¥k 680 m MG LU R B A X, T Sk K R ol — e A h A
T HON AR e v B, pH R 7.0, RIEAEIRE S A AL, NE KA BRI K H AR L SRS AR B AR A L Bk
e3P
1.3 K&tk

ARG 25 G W 1, R E 5 b, AR 3 AN ER L BENLHES] . B/ NXIERLY 25 m'

O W HW. 2020-01-03
EF R WHRFA985—), F, R, £Z N AR F ARME) 55 TAE. E-mail: 342494886@qq. com
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&1 AR Est

ib 3 257 #5667 m” il /g
1 40 %6 A« W T TR B 77 71 8
2 40 YA o T T iR 2k V7 7 12
3 40 %6 K HY o 1 TR iR Ak 77 ) 16
4 25 Yo WK 6 Jie L 40
5 T KX

1.4 WHFE
i 25 7 1 Sk I TR W 2 0. 25 2SR HDA00-16 B T W5 55 2%, W5 2 %% B LA 25 ik WG A 5ROk
667 m* Xf7K 40 kg.

2 FERNBEMAE

2.1 AEFZE., BEFRE
2.1.1 A& A Aok £

2018 4F 8 1 1 HiW A 25464, 8 2 HEEAT5 1 Yitizh, 8 H 12 H#EAT5 1 A /R4, JFl
%2 key, 8 H 22 HikbA7%0 2 25 I i .
2.1.2 AxH*

AR SR i X R EA TR AR T R PR A Y NI AR BE L 5 SORE L RS A S0 B b
HE: 0 R NI s 1 HABREBIR 500 AT OB &) s 3 B RERIR 690 ~20% (1/3 47 BURE &
W) s 5 PN RRERR 21 %6 ~50 00 (REF S 32 4h &0k . A RLPIE) s 7 PO BRERIR 51 %0 ~70 % (BASUE G, K
HIER) s 9 PN BERERIR 71 % ~100 % (BRI » 18 B H D .
2.1.3 HEGHHEF &

ST RYOR RO A SOf]
P e e
GACECES e 2 BB < 9 X100
CK,XPT,
A B 1 7,
BVE 3R = (1 CK1><PTO>><100/

23 CK o i KO B8 DT 245 i 16 45 80, CK o D8 1 KO0 I8 DIt 25 )5 3 15 45 K, PT, 24500 Ak 31X
Tt 245 i 5 18 5, P o 2450 A B DXt 24 J 9 155 43 %
22 EMHREMAE

Jiti 245 i B O] B A X, X RO R AT R AL Rk KB, Ky, TR A 28 N DL R AT
£

3 BRESW
3.1 XMEERMBIERRE

PR 2 70 b 3L JF XK AS REIERR P B IR R W3R 2. 3% 3 iR, B 667 m” {H A 40 Y0 R H o mE R g B TR
8 .12.16 g, 7E45 1 W24 )5 HOFE B AR 43 5 R 59.76 %, 65.43 % F11 71.87 %, I FH& N 8 g Fl 12 g I By
RORA 22 5 X IRZA ) 25 06 B G e L 3l iy kR A S AR UG 2 0. 2R 2 IR S . 24 50 0 UK R
JELIP A 7 R ] S L 40 Yo o MR R R IR AE 667 m® N 8 g Ml 12 g i, HOE BTG SR 5 N
69.64 % 1 73.92% , FRARAE R 16 g B XF 7K A R i 05 A B A R IR 31 1 85.86 %0, B IR R AR B A 1 Ik
% 25 4b A W W et L KRR I 0 A R A W R AR, 0 IR 2 50 25 06 WK R e B 1 o X B A BOR
60.19% , JFik i Z A% T80 25 5.
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, o RIE/ % s 1 5 4K N
2457 S 5 667 m”* il 7 & e e e e B R R/ %
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L0 HEH « MR RN 16 g 9.840.53abA  2.440.28¢C 1.7640.1aA  0.5140.04dcC  71.8742.53aA
25 Yo DR fif e FLl 40 g 9.940.50aA 4.340.41bB 1.8140.14aA 0.9440.05bB  49.643.13¢C

5 Ik X IR 6.740.57cB 7.1£0.30aA 1.794£0.06aA 1.8840.10aA —
e FFVEUE G AR RS FH R IR A B 22 R 1 UK RSB X, ANR/NG FHE 2R A B 0] 22 37 5 %K/ %1t
ES- 0O AN

x3 ANER - BHESZEFNHAEKERERIBER(F2XHEHE104F)
e RIGH/ % 9 T 15 4K

Jiti 24 Hif it 24 )i Jiti 24 Hip Jiti 25 I
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L0270 A« BETH TR B TR 16 g 9.840.53abA  2.0£0.16cC 1.76 £0.1aA  0.2740.03dD  85.86+1.98aA
25 Yo R e FLIM 40 g 9.940.5aA 4.240.26bB 1.81£0.14aA  0.7840.03bB  60.19+E2.1cC

5 7Kk X BR 6.7£0.57¢B 10.440.16aA 1.7940.06aA  1.9640.09aA —

2550 B4 667 m* i3 A B 36 2R o

fem

3.2 MIAEMEMEYEIN

2 5 ] A A 5 R R A 24 500 X 4% Ak B XA KRS S0RE A5 R — 2 RO RIAVE D . 9 LA i ik
BEJEREI N, XTAREME AR A RS EA R, FFHAKRBAERK B, TAERSL, A ENZ 2N iR REE
I 114 24 541).

T

IFFE A, A [ 0700 5 T T 0 A T T e 2 JHCTRE 5 700 o /A R e o S AT — s Y 3 0 & . HLHEAE
T, £ 937 963 20K R SR L o 1 A Y 4 P TR T S A A ) LR TR ) L R B O M v RS LR B RR T
PRI SR L5 Rk R P A = e SRS i 90 22 e PR R ) R R A B4 MR A A ol i &2 1S
PRl 245 351 ] sl G R S0 TR D 25 M B0 7 A, DR KRS REIRE A 14 7 9 B2 A3 B R o 1Y B R S BRI A

FIHIT X AR 1 B 30 2 2R AR B G . IR a5 R R W], AR 5 A A BB R AT RS 7 AR 77 1Y
40 Yo AR HT « I T TG 8 17 50 X ZK R R B VA ORI B . 40 Vo AR T« W G PR A8 R 45 667 m” F ARl 16 g I,
1WA BIBNABCR N T1.87 00, 8 2 WG IR P DA RO y 85.86 0, B RCR B A MBIIARCR L 4
MV AR, PG KRR U T L AR A8 7 5 8 A A RSB AT PR W AR 77 B 40 02K 1« i
PR TG S 2 0] o G P Dk LT gl w RLE 55 O A, e G 24 I I K R AR 1 30T, TR IR AR 0 S PR 4R A R 8 R B
667 m® Jifi I A2 TC 80 Vo I me i T {3 ) 12 gt mT ik B4 1 B R S8R

S E30HK

(1] HEAYE, W FH22, XIRTT, % 2890 =IRME « WG R B 17 0 XK R REDR AU B IGRCR (1. HP P, 2019, 45(1) . 226-229.

(21 B JF. 8 . D B8, 55 WA - 28k P ER 0k & 0 X RS RPN K RE SO R Y B A SR [T, "R LR,
2018, 46(3): 117-119.

(3] WaER, X fE, 22 W7, S opekBEEES - FEEERE SC B IR K AE R ) 250 e (1], oAl 2015, 9(6) .
41-42.

[4] wpde. 25 % W EG SE By jA /K RSOGO AR (1], REMR S, 2010, 27(1): 45-46.

(5] olaSEE. WIAHRE. A TR me 5 s 5 A Mk P B 0k TR 150 937 9 K R A0 10 24 0 s B T Te) 25 %% (). R 245, 2018, 57(4) .
294-296, 301.
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Lo E BT 7 M X A 2 AR R 45 o . EEER JT M 4040225
2. ERTTHVLE — 248, K #4491 408300

W E: ALEETABTIRORAAGHERREE. KEFRORBEL0ERAFMHEE A TFRERS, HH
HHET ABEERL, RRAFTPEF. GHE LI ROHFAGTHT. BT M, SRS, AFktle, &2
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KEW: KBFR; RASH; H¥pis

FESES: S511 XktRERS: B XEHS: 1007 - 1067(2020)01 - 0075 - 03
KA IR FE KN F L 2 s |, B T AR B E SR B E AL RE AR, B a2 A 25, S A EA

TR FPRLEES B FROTR BN b TR A RS R AR BRI ORI, R,
HUWC, UK RE RS B RaR . G, s KR L AR B 4 TAE Ty B RSB AE
BEEF X KRR R SR, SR ICY) SERTAT B RS, s B AR B, QN RAF AR EREE . DAL AN AR BRI, fRaEk
R A A A HIL A0 S5 A o D A 2807 4 H T DT 22K 381 i v /R 7 o 1 H .

1 KEEEHEE

1.1 TEMAEZHE

BT R ., SRS, R A AR 2. B ANy iR L SEOK L SR H L R AR
XS R 2 T oK fr A, BRKHERE, K RIR BN, TR E A, AR, VLT AR, SR it
MR A FIRIEY B (AL E . g ) REMR R, KRR R A REFR R IE TR ™ ER, K
FEAR R AR BB R, Bk RMIBCE FRTRBE ), UK AR R R A, b L e H L 45 A B
B8 A5, 3 S HeBL Al IS O AE AHEAR 25, A BE A W S R A S, DROKORIE 25 KRR AR TRL, Wik
BRI , A RS, FKEEED, & BUKFAAER R 4.
1.2 MFEERE
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KRG A B (B] e L A2 K R R R R KRR AR R S BRIR FE W R R, R L e
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NE . Al B By AT R R, i OK R AE R B = B R OT R R s i TR R K BB, KRR AR &R
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1.5 RHEEE

BT K R U . SO . AR REVAR A S L (o KR R R K UK 43 Y R G A2 B IR, AR R iy SR
G3 FK G AN RE E I B 3K 10, AR RS TR RO R s BT Al . R i i | st du S5 A5, (KA
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A KRR AR ER A E B RR D AR A MRS H RO RN R, R R L it
AR EARALR S IR R R IA A oK R SRl B DK RN 2 B
2.2 TEUR
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AR, B A AL A, WA T R R A, W OROKRE YU ) s RAE A RS, X W TR
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2.3 BEEE#R

) B ORI AE , Wi SRk . hn o FE ) AE B A PR . B M R AT SR S K R AR R G )
R g R o e, SR KRR S WK 4 FR A RO RN R AL 7 P R g K R I R o R
2.4 FHETHE

KRR S BRI B K R Flope 2% BE B, S U R R e, B DL, KRS YRR . A R4 Ry KGE S
FAF . PR E B BUERE ). TR RS AT . RIS TR AT HE 20 cm, #REE 10 co) AR 35 07 X, AT B
1R KR
2.5 ®ZHEAR

o2 it AT 2 7 1 K R R ) o R . B T A SR R . JEIE R it BENC R, FEATRR . R IR,
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Jiti FH TG A R AT AR 1k K B . KRS AE A A 4R Je . AR R WL R I TR A A8 55 . /KR AR K AR AN 31 35 43
W2, Gy KRR R, BT LA, i T it A i 3 2 A K RS A AR R m) A oo i A S R Y, WG i
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