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) H 9% P OHEHL T — B AT DG By B B R sk, A 0 AE KRR UL A B 250 i RE kM e e Tl
Y TE RGN e R G W00 22 5 N AT A ) 92 AR 400 e 8 5 0 R T 28 R ) 92 W AR ARE S — LA
TEAE B A, X B4R 3] 1A O3 09 S ETE 3. 19 22 LK, #5838 138 W 2 R B A ) i 3 2 i
WAEYHLED, BAMEYA S BN, HREAHURE; 1955 4, Flor B2 T RRGEAS (19 & A= 5 0 9 Hi s 5 1A
B B AR OCE . JR T S DR SR B B T A A R DR S S R U AR R AR e M )
TEHLHL B . ARZ S P0G A O 10 B P TEAR Y b Bl A L 150 IR 0 % s 3 T IR ) 2 S A A B DR S
HATLUF 2RIk, I, AEY) S 9% i BE A& 8 W 7™ A . A W) % 9% (plant immunization) B AR Y A 5 P 5E 1Y H:
XF e B BT RE ), WRR AR PO e, X R T 1 ] st AL iy, n] DUTE — e N A AR R Rl L
TE—EW PR TET T 2RI, MY S b w2 RGN FEX SR I R 7 AR VR R 3 23 6 9 M 0 oAt [
Y B0 I N

BE G, Ok 2 i BF S A5 R R T, RYIBR T B A AN R R 22 0 W B R AR TR S A, A
FEIBA — B 5 A4 0 G g 28 507 R UM R 005 J5 0 AR e sl Kk . Jones 45101 2006 4F S0 45 TAH Y 5 0% )5
Y Z 1BV B AE B P2 B R S8, A4 H e 5L T A O 73 7 B 2 ik & 09 4B ) R Al i M PTT(PAMP-triggered im-
munity) , LA JRRN T & B9 RE ) He s ETI effector-triggered immunity). XS5 SR FH%EE T A
TR AR R 9K e 2 2 GE i INA.

Y ) J) 8 A 232 ) SRR A g R BB B . SRR SN g R A Y B B R BOrE . i H X Fb
Uk Al FEAT IR AL 3k B 7R A i SRR Bl B R Y A rh L 2 5 RS UM A W 2R A 1 9 1Y R S B AR
B, XFESH RSB N &R G345 M B PE (Systemic acquired resistance, SAR) iSRG it
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(induced systemic resistance, ISR)™* . Ib4h, H &M R BB E Y R0 & Kbk, MYiE Shurh
TR R ) o 52 95 IR G B AR S T B R B IR IR T T . R e B DTN AL B A2 T A

HE ) B2 2 14 5 22 45 (immunoregulation) o 238 R HISMEIE S 0007 2, MY A S5 NTERMREZE RS,
P& e A AU TR P BE ), IR BN AR AE YR Y B Y. X AL S A B R AL T (R )
W — e R By Rk . DT RAT J5 KA DU s o mT LUR A J5 4 09 55 55 0k 3R (P81 5 /) TR T
A PR 7 A A T S SO R R R G 5 R AR TEAR W) BE Ak — U, S T AR R (R R A A A R e
B BRI . AR, BT LUSE b XA ) AR 0 R AR SR R G AT IR AR, A B s BT
AN S B B AN RE T, o R DA AR W) AR A7 0 ORI AT R A, ik R OE U AR I i e R G,
I [ 2k 47 AL 1 fE

FE ) S e PR 50l B IS R R et — R B S Y BE R TR S . A2 R X —
L I TR A HRPTT , JH IR W] R N — OO R PR S AR BT ) IO A W BN A TR )
FRAE. S8 THIYI B0 2R e 52 2 v, H FTak JL-F- BA B X0 — g [t T A9 4 S R 2 v PRLEG , HARL A 1 f i
AT PR A A ) 2 v AN TR 1.

2 EYHRERS

) AE A AR R e I 3 22 U S Pk L AN, O AN R AT AL KL ECD B AR S TR AR )
240 1L ) B2 B A P B 5 DR AR W e s LT AT DL B AR E ARE Y R KA, S R Z AR A i I
Z 0], 52 IR AN 5 2 HORNE e DL CT BT T H AR ) A0 L rb SR AT R IR A B [ A AR o A
WIE R T H B 0Bl TR G872k X 0 B0 B2 v 1 & Fb S F A5, A W HR T A S B0 I 0 RG] 4 3 AR RE,
G300 A W B B L A o B R A o R AR G S PR R A Ak A B R Y T 2 RS 4

TERI A AL AR v, AT L T 52 A i B DR AR A I 28 ok O B O, TR AR K R R RN 0 5 Y 3
N, AEN XA B S AR R Y s R e, AR T — ROV A S RS, QNET iR, A A PR
SR R AR DU AN S A, 43 30l kg o Dt 40 AH OC 53 7 #5E 2Xfioh T 1) £ 5 B B PTT 0S80 ¥ fide & 194 4 82 B i
ETI?.
2.1 BT R R

L) X8 9 D W8 R TT G kg S 5 — b JRRONE g A A T2 40 L A A B A AR G 3 T AR (microbial- or
pathogen-associated molecular patterns, MAMPs or PAMPs) IR 5F A Wi & T i & 00, B RE % 9l 4 =X
PR Z 4R (pattern recognition receptors, PRRs)ZE IR H. 9k JEAH ¢ 43 F B 28 2 X 4~ 25 701 06 . T e 7Rl g 3
AL A, 50 T 240 T HE R AR P B T e R AR AR )N AR AR TR oA AR A A SN, 1 A i D TR 2
it BE B4 FRAE £ B AR 5G4 10 (DAMPs) 19 £ B2 % Fr . BRI 32 K (PRRs) 1Y 3138025 51 & 0 I 1 41 ¢
g3 TR ik & 18 598 ) (PTD.

SF RN T R 9 R 3 L 2 AR 0 A BE R A (RO F, effectors) BRI, 3k AR U 23 5k RN
- fih e B B S, 2R 2 5 A ) R B AR 22 B (4 B R R 4. 55 PAMPs 58 @R TRl RN 2 AT AR Y HL
SR EAY, X R B EAREE 2889 NB-LRR 8 H B9, AT K28 R P Gt , DURHER R 45
A1 (nucleotide binding, NB)fI'E & 5 & R = & ¥ 5| (leucine rich repeat, LRR) Z5# ka4 , W%
Tt 28 NB-LRR & H 300, JFEOE AR B TR W (ETD. NB-LRR 8 55 #9509 M 58 A 200§ H g A= 0%
TE 1 R 27 T2 2H 8L L PR TG AR 27 A ) vl 8 D T B30 95 AR 2 24 0 BT AE S IR 7 s B P R BT AF A SUAY
Jod JE I (AR 2 A

T TR e SR 7 2 A 5 s AR O D A P 5 SR L 20 i TR S A A Y B — T B N R s o ek
N AR ) MAMPs 88 PAMPs K fili & A 59 PTT W, PLCRHSHUR 5 042 04 (& 1 BF7R 28 1 B BO) s
E X AR BT Y B2 B AN R AR o ARBHRHT— BB 20 I . AR 2295 J5L 400 AE v I ABL W) 13X — 0P, BT RO g
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I A WA A EEPE RN . DT T RAR ) A SRR T E PTT, S 8o P 8o Cnidl 1 iR 28 2 BB . izt 2
BEFR R RN T i % 1) B M Ceffector-triggered susceptibility, ETS). [RIA}, #8490 34k B T 45 5 69 5 %5 41
il B A A — U SO0 F B TR R (RO BRD #E A7 R0, DT ik A& s 20 Y ETT S Can &l 1 s 5 3
B, Horp“ Ave-R7 B R 09 80% T 8 A9 19 NB-LRR & (A R0 09 ). i 78 gh ik it B2 v, A 090 5
Y4 F 30 Re R A A BN T A B RO CAN L 1 TR 5 4 BB, R R A AR B B RN . R
AP E ETD , 33X 262000 7] LUTS B s 30 il A 9 09 ETT S e, DT AE 90800 o (6] i, A3 A 4 4 o ik
A T RN 3K ST 1Y RN Y R AR, DT AR AT e R B Bk, XA R RS A AL
FIEEARL (A D).
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2.2 HEYRIE IR &R

FE 5055 R ELAE RS . S AFAE P AP IE &0 . R SE M E AE (compatible interaction) FIAS 3 F1 H AE (incompat-
ible interaction). MR JE R YY) G » KA EM EAER, 85 25 E A= YL & 8 [ 5 4 4185 40 j 19 2
FFESET . X Fh B G Y 40 S )2 Chypersensitive response, HR)MY,

) %) 3 B g BT B R P PE AR AE T, AR T A B L B R A M sE T, B 5 R A 5 B
TSN B 5 S B A DGR . ok B 240 LA T e e T i R TR S R v R TR 7 ) = ) )
S A EAE RS, JF BB m DUE ZFE51% SIR R A 45 3R, B 1 i R PR S0 o 09 7 A 5l e T4
MIFET, BG4 iS50 RAY) - R 4L A i AR e B A . 522 1 L sh 28 11 40 i B 42 F K A% 1R
Pt 2 A M A T35 T BT 0 75 1. AR 2A ST R O BR 1 4 PN 2 0 1) S B A 3R Iy ZE 4B -3 A2 LR 4
FRORTRI AL . 38 AT REAF A6 2 e 20 BR 2K 1 B A9 5k 2 5 . HR A9 40 i 6 T 01 3 15 2 ot A 4 H A R 4 19 15 5
A 2 A g H 4 Bl A AL ).

HR S0 S A8 P 0 o 3 W =2 — e 7™ A2 JR s SR A8 DT BEL Lk 90 SR 2 AR N 2B G L B3 Y e HR &
AR, R A S R A LR R R, R AR, To R AR A EALY HR R SRR R PE HR, )
iy BOARA R G RS (ROS) 77 A=, BS540 G Bt i A4k . 0 BE R Bofb F i (1 B B 3 B R 100
SR BRI Z A0, PRI S 50 SR A ABUS A HR BN 5 0k 8OO AR G 935 P 4800 A= AT
REA 2N RE.

23 EYNESERENIREPMER
TEAE YO SN 2 b, U 15 5 220t N IEAE 5 20 N 32 4= e TR 0 1% S R BERRAE ) . 51 R AH B 1 &R
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GirEpirE, WM NG S0 TEMYIURE SESERPEEZEEN. BiTCLMIE, KR (salicylic
acid, SA) . ZRFMR (Gasmonic acid, JA) F1 LK (ethylene, ET)IX 3 i Z R M MY KIS FE IR . B
LR AE A Py k38 0 Az 405 5 0 B AR RN RS B EE AR L Bk b, PSR (abscisic acid, ABA) . R R
(gibberellic acid, GA) ., iR (ROS) W& F 2 M55 40 71017,
2.3.1 K©Eiz5&HE

SA BHY = RG RS EPEN EZE RS H T, SA BRENHEEZENIORGE SEFEE" . SATE
R HEHTIE PR 75 A 06 1A A7 A5 908 SR %) 95 A8 2 1 A B SAR [ Sr BRI i T A M Y. SA R R
PO 15 5 5% 5 SAR JE L B2 th b A0l A (55 43117 O FLAME R I 43 5 BOR W HL T AH 5C (pathogene-
sis related genes, PR 3[R k) J8% 57 - 48 i % 455 T y0 6l A0 SRR i 3k ™, TR R R 28 T A W 41 42 b SA
IKOF- 21t

NPR1 #:[H (Non-expressor of pathogenesis-related genes 1)4& SA BRI CHEELR , ZER S EELIL,
RENS BTG A ) 0 Z Fh BT A OGS Y, SR mPURED . SA BB B8 40 M P 38 RS N, NPR1 2 R4 i) 2
Ve B R 3% L 3 i) i B K A i, B NPR1 BUK, NPRI1 BUR H 58 8 (8 67 51 B8 4 78
W NIF HEEGTE PR-1FEF G 3 7 IX 1) TGA S5 P EAEH], 4% PR JEH (YR BF SAR ™~
2 SR
2.3.2 RHMBREFT&RZ

VENAY R RG-S B, TA TERY AR R E UL R b a2 vh B 8 20 g8 2 /E 2. TA Xl
Prboms 52y i R 45 2 BEALEE 3 AT T . (1) A SAE PO A DG BE R 5t 5 (2) 15 S AE 1 AR A W ORI ) 7R
B IR A BE AR s (315 AR A BRAS R S Ak, TA TE SRR ARk B BLHE L W i /R T AT A i
FEF R R (Me]J A, BT Y BT  i2Y . F-box & 1 COIl (Coronatine insensitivel ) & JA {538 % 1Y
P 3RS

577 480 52 07 H R TA T N7 Y PR 3R Gk T B R B SR I 7 JIND/MYC2 (Jasmonate insensitive 1/MYC2) 4
Sl JEIRiE, AP2/ERF (Apetala 2/Ethylene-responsive factor) ZEH LN S5 T JA 569 0 B
B ERF1, ERF2, ERF5 fil ERF6 #ifil JA M PEFR L PDF1.2 (Plant defensin 1.2) fi &35 K,
I B AL X IR BE 0 SR AR g B
2.3.3 TLHifE5®z

ET REEMEYMERZ —., HHmARTANE, BRAELE. ET 25 THYMZ M AR, &
QRS EZ IR/ RSE| 2 ek7/) /B ENR7 A5

ERFs J& I #0R b H ET A5 53 5 00 22 T g a3 70 5658 7 EIN3 (Ethylene insensitive 3) #
INAHAES ERF1 BRTE ET RN H 9 2R 36 00800 BB )i . ET 55 19 55 — A B35 7 /& EIN2. 78
%A ET i1EM F, CTRL (Constitutive triple response) il ] T EIN2. — H H. 52 /& ETR1 (Ethylene re-
sponse DEHIE] ET W, EIN2 BHI153 21 G2 . WG ET (55, ET W] LIS PUEfe 2 SA 3 JA &
Ao DA 552 B A 28048 7 ) B
2.3.4 BT HEEMIEIR

T BVEIE L & M S AR I A58 2L 1. Flan, SA M JA/ET i&12 2 [8 16 4775 4 % V1K
., WA AAHEIG S, SA FEFE MM PR HA . JA/ET F2FE FHME PR E 1 R MR
o, BT A B PR AR FUERBE SA S0, TR A RR I PR AR AR S JA M X U] SA B JA IR Z [E AT
TERSVUVE L. SA AR JA/ET @48 Z [ Y X% . i o £5 5 6 S R 2% i =39 i 7 L I SE LAY . NPR1 2
PR A ST B TR A 7 57 3 R 22—
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3 HEWESmH

3.1 RERBERMEMBESREERE

JR R YL A 4 PTT AL ETT (9 3800 38 5 76 3 B IR L A i L 8Uh 5| R S b, JF B B —Fh sk
ZRRKIE B G, JEAEAT A SZ B 0 A 0 0 o v A% 1 3G s SR A RE 7 . ORI IR AR 2 0 R MR S R
GeARAREBTMES . PTT R ETT 80 I 78 Jm) 38 R HUAT 8l DA B R 2 AR 38 B L 307 i A= 4, 1 SAR
FAR T B Lo i R R e AR, R AT SR R R B AR BE T, G E AT RO BUR R AR, BT IS . s
SAR W 1 S ie “ e nT R e BUR BAOH . R T AR RS A A K .

Y A2 B AL, SAR B —/ B HRHETE TR R (SA) K13 N, X )& SAR Mbr&Z —. SAR
#) 55 — A Fr i J2 PR (Pathogenesis-related) %& K 59 B 98 3436 . H A A JLAS 3% R 45 5% PR 2R 10 0 06 pE
PR-1 J2 i HARER) PR 22—, JF HIEFZ MY 804 1E SAR ARE.

FEWTE SAR J& - SA {55 8 A AR IR 1 NPR1 % 5, 1F 0 Kt PR KR % S AL 3000 IR 7 12 AR . 7
A 20 B, NPRI 8 b 70 [R]85 54 g 55 SRR LE 40 IS0 b B 5. /. SA BUR B, 48 40 Ak 3 TR 25
7284/ 5 NPR1 (5K 4L, (15 NPR1 5 (7 840 Ml #% . 7E48 M0 #% , NPR1 5 TGA % 5% B+ M B AR
M, 35 WRKY #6537 — R BTG SA mihy ¥ PR 3. NPR1 22 & 4% 1E % D) G830 7 2585 14 0 9 2R 4%
fi#. [AIET, NPR1 R 5% 2 [F R Y NPR3 F1 NPR4 9 % 5 S B AT AN (R 3 A I SA 856 32 1k, T 5%
NPR1 & 5E 1.

05 TR AR e b, 5 5 A . AR W) AR B2 A2 4 B (plant growth-promoting rhizobacteria, PGPR)
AR E B9 A P AR B 42 42 LR (plant growth-promoting fungi, PGPF), X AHYIHR 2 B9 52 51t & ik W 2
ALY R R G, FECREIM R 7 i Brm v 8w WA A S R PirET . B R, R R PR A
MM WIS REPUE S W RS S0 R G R EDUEZ A FE 515 SRR .

BeAh, R PE R O A Y B A R P e bE. Al L AR EESE . AT AR B R TR
T 5 5 ot 52 B B 530 B 0 A2 2% 4 R T e R A R A R R A e DR A
A HUE YRR R R S R S SRR ESIF LR RE N E S S0, XOhEYRE T E
KA PR s v DAPRGEE IS R AR R . I LA 8 O R A IR A % 5 A a0 2R KRR A
32 BEBEHRA

A ) G E 0 ) I — SRR AE 15 T A ) 0 28 2R 9 DA T Ak A 7 3 A 8 i o KB 6 1T 18 0 1) 245 4 sl A A il
oy — B Rl o AR e T R ) e S S T R i T AR I HLEL A BT s R e
BT RE LT LUBEVE A e i . B sh e i R he S i, WA A S 28 5 o R0 R 2 T IS .

3.2.1 H¥EEFFT

) e 15 T F R AR V5 S AF EAEY ™ A G e Pk RO 18 M T R BRR, SR L SRR AR AR
P EAT HLIE PR/ NGy . HRETT T bR TS P B KA R (SA) | 2, 6- & S MR (INA) | AR P E —
e (BTH) . AR (JA) K HFE (MeJA) | B2 TR (BABA) 4%,

WA, HE T DL B e s S R A R AP, SRR AEEMR SRR EY
ok, sk an 3 ol B H AR

AR S e — B BOS M PUR MR R R R 2, 2R NG Wb A B Al Ak L AR R
B, HRTC RSB A BRI DA L TN B TR L A 4 6 TR A i L T LA R A 6 2 AT B L A E A 2
JLAT P 45 26 7 20 A P o3 B 3R AR T 2 MY R R R PO 1, O S B2 AR B AR AR 24 I O R 4R I T R Rl
P,

WA AP TR LA SERE R R s i 2, Hoh, B D Iz 8 A W A 245 vh 72 SE B o Al EE B L. SR R A
FEAE T 200 TR Y 200 B RE b AE AR A 0 SRR B A o AR JRR A AR R S i B G SRR T R AR
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Ga e re AR B RILIERE I L B TR AR S 2R AR, T AT KR DA SO R AT A Sk SRR I 7
HEEN
3.2.2 MM EEHFFHA

W) G P 55 T R VCA R 19 B e 5 DA TG el L 400 2K A5 B0 s P BB 20 M 1 — S A . DR R
K, XA R B EEWE I IR, AT DUTF R A B 2570 38 0T DL FHR MY e pe i 550, Y5
FEG VIR AEAE Y B ) AW he e h R T HEEH. RERZEMRRZNHEY RERESRZ —, |
AT LgEd, EEEAEDHEY; MENRRWABIRA, HEiCIEL ARG RAESRMEY 2% mEA
HEANE.

4 RRBAEFAEHEIFEDRERNNA

G 58 VR 45 049 A% o I LA ) SO0 5 A1 VR B30 2 0 ok TR A P9 AE IR BT AL e A B P O A 0 0 MR g
VAR BRI N R R A 0 B IA L TR A0 T R . K B A — Y B b R
RBOR.

FIESERERANE N ZEER G T 0] X8 55 HA BAF B R B IR AR BB, % A5t 2 104 By 8050 ) AT A
T7.9% . 7T7.0%F 74.45 % Br T HA B E AL, Z 20 ReHE S EW /= it . HIBAED A K, & X4 fE
WA F AR B BARAE - A Ak 2.

SEWE « HEE R BOE A B IC N PR B IR E AR 2, TS ALY AR R Ge b v DA T G B L
BB BN I, 6 %0 SE0E « S AR (T 3P4 390 B 36 2K R 2% S0m s L 8 Ak il e d e . AR
A6 956 35995 1Y B 3003 B A 65 %6 .68 %6 A 75 % . AT KLY I FH R B

KR B BTH 1 INA & BA7 T2 0 AT 5 F 5. BTH S5/KIRH b, Hif S 80K
T FLAE A 05 5 ViR S TRl PN R AR 1A A AR B R R T AR I AR B L R M AR B INA RRIE R
MAED BN AR IR AR N PR R A JE 2658, 0% B-1,3 1 RWHAE . 6-0 8 4 W 4 100 &0/t . JL T R 9 3%
P, INA A Rb BRSP4 ik . 0E 5 SR A . B REAT RO DU B AR RN, OBV 2 EE L 4N TR R BT 4
I SR 1R

BRI BB ARC LB R T 2, Bl T2y RERE . WA GRS m, 4
PEFPUH AR BRI AFE— 2 WP, 7ESEPRI . BN FER LT JLAA

(D e VR, ALY BB B AL K AT T JERE, R FRRE ) bR R 1 38 A ALAC . (o B 4 39 1%
YIRS ST R R R AR Ak R IR Y pH (E; ZEVEY R R R — AT 25 1R 5 it £
R B A

(2) TEAE Y A K 11 56 B i 09 0 LR 4 B e A B 0. i A 2k A BBt — e ol /i LA A 1
WS RGP R R AR R, WON FE R S BT BRI R ) A= Y 22 T O B A
— B IR B . BPURIROR & K KRR,

OAEY) TP B0 0 P — 8 BE3a B, (P RS . — S8 R A8 It 1 D0 T R B - b 5036 A
/IR IR Bl Ak AN K ki R/ (D JA RIS

() 3 FH B A B HURACR W 35 D0 A W0 506 25 il 2k P 0GR A it A 25 3 0 ok LA W B B, 2 AR A
A 1) FE B — BT M B R W [ B RS SR A e AR PO . RE AT S R AR A g DR R AR AR B X
HE ) 19 105 5

5 RE
PPV — PP aR 0 | LW Tk » BRI A AR ) Y A A T IR L RO A A B R
BE SN IR B B VA T AW H Y. A% G858 S B e AR AR IR T AL S e R . AR W 5 S PR R
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— R B B, R SR RETE — A R B LR A R e 5 O L (RAEAR 22 B M T A A
TR LR W e A T RS AR S T JEOKR. IR TEAB W) B2 27 B AROR B S8, S e R 08 AT 10 B
Qe (AR ) AR A5 AT R S IR AT T B S i ) 14 BE 0 2 R R T AR D B R R A TR R RO AT R TE LR
3T : W, R ZHA RSP R R E A, FY K 28 R E AR LT R R
TR RN T T HE ARG 5 B R AN 5] A A 0 36 L O B9 25 5, TR T A B0 R 81, 4 e A ) S %
ARG F R AR Tk s 5 T IR S AR A, D AR W 2 TIC B 3 AR R A ok K 4 A R
I IS ROCR AR SC AR B, Lok i 4P AL B B AR G5 35 =, RS AEL W AR s 0 Ik B A 0 45 AL B 1
(5C A . i B TR 2 RS A 022 BRI e B HAT S 1 (B R ARG PR AL & 4. O T S Bl
B2 B S, FEE T EORIYE M. B ATH S 0 G A Y2 oA BRI 1. R SOR AT e A ] B %
PRI 5T AR OC A8 B S A« WUE R A, O S VA A R A A R S
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Immunoregulation—A New Concept of Phytomedicine

DING Wei, LIU Ying

School of Plant Protection, Southwest University s Chongqging 400715, China

Abstract: Plants have evolved their own innate immune system to resist the infection of pathogens, which
is different from the immune system of animals. Moreover, this defense function can be reinforced through
regulation. The plant immune system is a biochemical barrier against biotic and abiotic infections, which is
an important basis for maintaining plant health. Focusing on the concepts of plant immunity and immuno-
regulation, this paper analyzes the mechanism of immune regulation, proposes relevant strategies for con-
trolling the immune system of plants, and points out the development trend and direction of immunoregu-
lation in phytomedicine. This should be of significance and value for enriching the theory and practice of
phytomedicine.

Key words: plant health; plant immunity; signal pathway; immunoregulation
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Some Ideas on Promoting the Development and
Application of Big Data Technology in Plant Protection

LIU Wan-cai', HUANG Chong', LU Ming-hong',
ZHANG Wei?, XIE Cheng-jun®

1. National Agro-Tech Extension and Service Center, Beijing 100125, China ;
2. Anhui Zhongke Intelligent Sense Industrial Technology Research Institute Co.Ltd., Wuhu Anhui 241000, China ;
3. Hefei Institute of Physical Science, Chinese Academy of Sciences/ Institute of Intelligent Machines . Chinese Academy of Sciences, Hefei 230031, China

Abstract: Big data has been identified as a major national strategy. Building the big data database for plant
protection, enhancing the role of big data and artificial intelligence technology in the monitoring of major
pests and diseases and improving the capabilities of monitoring and prevention are not only needed to en-
sure food safety production, they are also the specific measures of national implementation for rural revi-
talization strategiesas well.Based on their experience in plant protection practice, the authors of this paper
put forward the construction goals and ideas, and clarify the basic framework of the plant protection big
data platform and the specific functions of the perception layer, the calculation layer and the application
layer.In research and development of plant protection big data, it is necessary to develop practical big data
products, integrate advanced technologies into simple and operable tools so as to make big data become a
new technology that can be seen, touched and used. To build and apply the big data in plant protection, we
should effectively solve key problems such as massive data accumulation, database construction, big data
algorithm model construction, big data operation platform and big data construction standards. The con-
struction and application of plant protection big data in China has just started., and it can be steadily ad-
vanced in stages. A national smart plant protection big data platform will be eventually constructed, in or-
der to realize a full-chain intelligent plant protection service, namely, rapid acquisition of pest and disease
data-automated identification and analysis-accurate measurement of pests and diseases-green prevention and
control-specialization and defense-green agriculture. In this way, we can further improve monitoring and
controlling major pests and diseases, and ensure the protection of national food security.

Key words: big data in plant protection; objective; ideas; architecture; algorithmic engine; standard
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Progress in Research of Chemical Elements
Silicon and Selenium for Crop Growth and Health

HUANG Kuo, ZHANG Yong-qiang

School of Plant Protection, Southwest University s Chongqging 400715, China

Abstract: Silicon (Si) and selenium (Se), as non-metallic elements related to plant nutrition, can partici-

pate in the metabolism of crops through various physiological and biochemical pathways, and achieve the

purpose of promoting crop growth and quality. Research of application of Si and Se in agricultural produc-

tion is of far-reaching and important significance and value in agricultural production. This paper reviews

the effects of beneficial elements such as silicon and selenium on plant growth and their application as bios-

timulants in agriculture so as to provide a theoretical support for beneficial elements to regulate plant

growth and health.

Key words: beneficial chemical element; silicon; selenium; crop growth; biostimulant
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Advances in Chemical Control of Tobacco Bacterial Wilt

HAN Song-ting, DING Wei

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

Abstract: Tobacco bacterial wilt is a bacterial soil-borne plant disease caused by Ralstonia solanacearum.
Since it wasreported for the first time in our country, the scope of spreading of this disease and its degree
of harm has been aggravating, which brings huge economic losses to the tobacco industry. Unfortunately,
there is, up to the present time, no particularly effective chemical agent for controlling the disease in the
world. However, many studies have shown that timely chemical treatment, fumigation treatment and re-
sistance inducer treatment may control the occurrence and development of tobacco bacterial wilt and reduce
economic losses. The research on chemical control of tobacco bacterial wilt in China is very limited, and
chemical control is an indispensable and important part of tobacco health and tobacco production. There-
fore, this paper systematically sorts out and summarizes the tobacco bacterial wilt chemical control agents,
the factors affecting control effectiveness, and the progress of using tobacco fumigation disinfection and re-
sistance inducer to control tobacco bacterial wilt in China. At the same time, this paper looks forward to
the prospect of chemical control of tobacco bacterial wilt, and hopes to provide reference for timely and ef-
fective prevention and control of tobacco bacterial wilt.

Key words: tobacco bacterial wilt; chemical control; soil disinfection; plant resistance induction
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IG % 7K 2 o Wl 52 55 44 s H ] 4
HRREMFEROF T

A, E OB, &AM, T#E, RFH’

1. ViR RZMEW IR % B, EIR 400715;
2. DU HR RS '] sl 2 ' POl peil 615000

i OE AR HERBEETRREL S EH R, BRI T MR F I W (Bacillus licheniformis) . 3 3 30
M ¥ (Bacillus subtitlis) Fa%b 35 K & (Trichoderma harzianum)3 A £ B B #, B3 @M P EXE, TESHAEAGH
FlsrFHmGmEENARABEALAREANYw. 2REAW. SRR FAFEAFPREEF AR, 2 FEREX
B 3E F A 6 B R AR BT, R AR . L K Fe AT TR 69 A8 AT B 06 ROR 9 A T A 66.7% ., 62.5% 4= 56.8%. 4,
SHAGRHANSER AT PR GET A RAARGHREER. KR AEY R T FEBE Loy p AR T 3
4 s B4 A TS AR B

W A H; MEFHR; EHFRR; EYHE

FESHES: S435.72 XHkARERD: A XEHS: 1007 -1067(2019)05 — 0026 — 06

HHH T Al 2 i 5 A T R IR (Ralstonia solanacearum) 5B A& A PR F . A FWEN X
L) A0 BT 5 5 2 — o TR I A R R DX R DL R B AR L IR L AR, SN L EE DS B U I AR X
KRR, T KRGS, M TR E AT B TR K Y HET . R X B X 3 )
B, T A s TR A AR A 25 25 5 B - R BR S n) AR 2 P n) A AR B A R H AT AR 250 B A T
U 22—, AR A e T R ) — SR O BRAR A Rk AR R EIF ST R I, A By R RR G B IR PR 4
AT DU R S B AT B AR B R R IR E A AR K S S U e
AR R R R 0 At BRE A K 1 TRD s 4R v X R 0 S 1 K A A

DU L R X R T P R T MR = X 2 — MR L R AR O e vk L R A R Y 3R B
Z— . (HHE EEF RS, EAW B, &8 TR EZRFINE. tboh, 50 6 DL A
A2y R I BE A, 3 K - M SR A A IR | TR B S R G A L MR R A N B A AR R A Y
PR IR TR R R L Ry A Dt L R R DX R AR Y 2 R ), AR 5 DA T
T E R B ZE 9 F R TG, X 3 FhOAS [R] 08 B0A 0 AR R T RS R AR B RE R AT TR 2P IR AR

1 #MRERZE
L1 RBHE
1.1.1 AKX E A
A ZE AT B (Bacillus licheniformis) B, 20 {2HF /g, W [ 00 G A0 38 A= Ak A7 BR AN w5 b 5 25 B AT

O Wk HM: 2019-09-05
HATH . o EME S F S A R (SCY201704) 5 5 E AR H A R D44 2 R R H (SCY201908).
EHEF A RUIL 994, J, BLAFRAE, FENFRARTWAZIHF. E-mail: 1416593320@qq. com
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B (B. subtilis )HEF], 20 {2 F /g, WAILKRKEZBLEYERNG; BXAKEE(Trichoderma harzianum) &
.y 20 124605 /g, W B AR H S HEY A R .
1.1.2 XEHH

FEA R, 500 mL HAE.
1.1.3  BEX 8 3 5 A

= 87.
1.1.4 ARk

FE V)1 48 LSRR 3 IR M g8 7 Bt R e SOR A AR 1 55 R 0 A R AT . M H T, B
WAL 5], RHONEPEE L W 1 875 m. HEAEKEAE 15 4F. KM T 4 A 28 HEAR . FREE R 50 cm. FTHEN
120 ecm, 6 H BAJHEARIRRIY . 7 A3 AFTTUN . 7 A T Ay AR .
1.2 KB AE
1.2.1 IRt

gk 4 b, 3 WEL, 12 MK, NI Y 67 m®, BE R AT, w5 AR 2y
840 m*. AbFE 1. H MUMEAL . B AR ACEF AU A R HEAR L 1< 10%cfu/mL FEHRAEAR 200 mL; 4bFH 2. 4 K
T AL o Fo AR YR 25 F A TR B R E AR, 1X10% cfu/mL FEARFEAR 200 mL; AbBE 3. #MUMGEAL . BRI i KA
B OMHEAL, 1X10°cfu/mL FERR AR 200 mL. AR FE 4. % MEAL ., B AW KFER . MR 200 mL
Ohf BED) .

TEME RS 5 d Ja JEAT HEAR AL 38 DR E C ) 0 7 R0 S8 I K &) 23 B, AR IS DRIE T R B M RE R
AR B AR 2R B ] 4
1.2.2 WMARZEKRAE

A0 B /N X E PR AR A AR EE R IC . $R O B AR MR I8 A 7 ) YC/ T 142—1998 FrifE, &
SUOERRTEIARI . BUE I L AT 7 d M R A Z MR, H R S dm R 22/ A0 BB, R
Koo mRM5E, IFRHAK DA 5T K R A /AT XX AR AR, BRUERR S bR, A
INKE R TR AR 25 BE.

A (em?) =0.634 5 X 4 (em) X 5% (cm) (D
. CFEITE AL (em®) XA 8L 5L
AR = e o T Com) 2

1.2.3 mEAZE
I R T R A A L e R B R A S SR A T 7R (GB/23222—2008) WRRME TR A, 454 2 M i E & A
R, FEXTH AR AT RGP A, TR AR/ DX R R S R R B, DARR R AL Ay R A, N R R
VI G A, B — A -k AR O IR R, AKX IHEWRERE. % AKX G HREBIE
RN = R BRA/ H A SRR B <100 %0 (3)
20 CR IR RO IR AR R D

P R

IR = S B s e im0 £
L A5 e — b L 55 5

%ﬁﬁ%zﬁhﬁmhﬁ Lﬁﬁh%ﬁng% 5

XTI 17 48 2L
1.2.4 #IE»H

FIH Excel 2013 JE47 80454 30, R H SPSS 16.0 G244 LA Duncan #: (i /K 0.05 K #h 7 24
54381, R Origin 9.0 24,

2 GHRE5HH
21 3WMAEBERNEHEEREGBM
M LT, BREEBENIG6 A 7 FORIGIF R R R, BRI H 7 H ., FRRD) b3 % 5% R &
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MBBHEM 2. 6 A7 HEl 6 A 22 H & WA AT B, 33 Be s [a] 95 0 1F b F Pl 28 KRS,
T AR I ) B IR FROREEAE — AN AR E B KT, X IR 1) & 3R 1R A AR B A 3 .

6 29 HEI7 H 7 HEIRBYFT TN, Xt B4 5 Al 2o el B, 82 7 A 7 B, X A EF #iwe
BRGHRN 10.58 %0, 1 A5 By 1A 751 b B AE 2% 35 A 10 & Ak, AT X BRAR B, BRI 7.54%,5.16 %
M1 5.56 %, o, AbBE 3 CHE PRAEE) X H T] 08 75 A 90 114 8 A Ja o) A0SR B ol BH I

<

BRI %
N o0
(o
o
s =
e
fr—
—=

06-22 06-29 07-07
2 H I
e ARPR 1 AR ZEFFT R 1.0 X108 cfu/mL, HEAR; AbFE 2 ARG REZEMIAT I 1.0 X 108 cfu/mL, MR ;
Ab3HE 3 R R AREE 1.0 X 108 cfu/mL, HEAR; LbFE 4 A KBER IR, £ 1, % 2 F.

Bl FAE#AVERNSTHEETHRLRENG YR

06-07 06-14

2.2 3 B AR 7 X B I R E E B 3

M2 1 Al RS MR 0 a6 & A T ARG . Bl S . 8 A9 IO 1 48 508 R b i g n. T T00H .
Hb A ZE AT TR L Al B2 AR T TR R IS IR R A AR N i R0 i 0.62,0.84 1 0,53, tk IR T X Y 0 A
FEE(1.22). RIRHIIA AL BE 3 O IR A EE) X M B 75 A 8 1) B P8 S8R AR A IR B T 66.7 00, HAREE 1 (HE AR 3
FFF B B B IR 380 (40,0 Y6) FIAR B 2 O 5 ZE J0FF 3D 19 B 36 808 (33.3 %) FE 5% K L2 F A it
SC. A RE A B G IR K R Ak P A 5 8 B AKX IR AR T 55 A0 W R A B R R LA B A R B AR RO, M
XF B8R A 62.5 0. AEFT IO, Kb 1 FIARIE 3 (995 1 8 B0 AR T IR, AE T AR B 2 BLA T AT B 4 Ak
B, FEXTBE AL A 3K 49.6 %6 Fl 56.8 %.

R13 AR EF X EE S A8 E E R

e 6 A 7 B (FED 6 A 23 HHEKHD 7 H 8 HUTHHD
9 17 48 4K BivRaLsR/ % 95 1 16 4L BivR AR/ % Jik I T 4k BiiA 3R/ %
1 0.40 40.044.0b 0.49 31.34+6.2b 0.62 49.6+9.5a
2 0.44 33.3%£2.9b 0.53 25.03.2b 0.84 31.5+7.2b
3 0.22 66.7+1.3a 0.26 62.5410.8a 0.53 56.86.2a
4 0.66 0.71 1.22

TE . R BBUE R M SRR 22, FIAECT R A RVNG FRERIRAE 50K PRSI EE X, R 2 [

23 3MEFHEFBERZERBZ N

M 2 Zr Al A, IRRIDIAL B 1 (A 2 FAT 58D o AL B 2 CRE RS 28 AT D . AR 3 3 (M R AR ) I Bk 5
AR E, 25 CFEMTE L ORI 50 BRAH TR 5 0K OF 28 A et A . Hoh, Ab BRZH O 2
BREE 33.8~44.7 cm Z[H] . 135 i T4 ML A9 F- BBk 7 28.8 e IR0 RUE 11 R 2 f . B RTX
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FRZH 9 mh/ MR A A s FIZERIN 9.11~9.74 cm, WERTXF LAY 7.85 cm, H g R R & A0 34 25 [ 3=
P, IR 9.74 cm; ALFRLH 4 FEAE 31.9~32.3cm Z ], W E T X B A58 25.20m;
I T A [ B A 25 25 5, Ab P A (9 K AL 1 130.9~1 216.2 em?, 2k TXF BB 411 806 cm?.
FE A, 45 T 700 Ak B R %o R Rl 20k oIk 22 R W 3. FTTOUM . P 34 25 [ AE 45 A A B R A7 A 35 25 5, A3
1E 12.57~13.82 cm ZJ8], B EHAL TXF A 11.31 cm; A HE A, AFEH N 1 554.2~1 617.0 cm?,
WA F XA 1 260.0 cm®.

SZ s AT 3 B AS R A B TR R 205 . AE ARSI ) S B AR W A . (HREE
B ] A HERS . X FRAR SEAE FHAE 24 AW ss . 2 7T 0N 5, (2 3 1E S 38 9078 £ F R 5 25 0 35 M
QG TR B e AR b O A 8 R IR A 3 Y S

R2 AEAMBEYEFAHERANEEETZEENFERNOZ N

b3 A2 AR TR bR 6 A 7 B (AR 6 H 23 HWERKID 7 A 8 HUTHHD
1 44.742.2b 153.74+3.0a 126.7+3.4a
2 B /cm 38.82.0b 154.343.1a 121.94-5.2a
3 42.243.7b 155.941.5a 123.143.4a
4 28.84-2.9a 148.0+7.1a 115.044.4a
1 11.440.1b 18.040.6a 16.840.6a
2 B B B! 11.740.8b 18.140.9a 16.00.7a
3 11.340.2b 17.9740.2a 15.970.2a
4 9.440.1a 17.640.7a 16.140.3a
1 9.424-0.1b 10.994-0.1a 13.8240.1b
2 £ /cm 9.1140.1b 10.37£0.1a 12.5740.1bc
3 9.744-0.1b 10.6840.1a 13.194-0.1c
4 7.8540.1a 10.37+0.2a 11.3140.1a
1 55.0+1.1ab 74.8+1.7a 81.4+0.8a
2 Tt /em 59.94-2.4b 77.540.9a 80.94-1.5a
3 57.94+1.0b 77.8+1.2a 79.24+1.0a
4 50.042.5a 77.343.4a 78.84-2.2a
1 32.24-2.4b 34.64-0.9a 31.341.9a
2 I 5E/ cm 31.940.5b 36.47+1.7a 31.44+2.5a
3 32.34-0.6b 34.741.1a 30.84-1.0a
4 25.241.6a 33.044.1a 27.741.6a
1 1130.9499.6b 1645.1478.8a 1617.04107.0b
2 AR/ cm® 1216.24+55.6b 1793.6+100.1a 1614.14+157.1b
3 1192.1427.1b 1717.8425.2a 1554.2459.4ab
4 806.0489.9a 1 634.34:277.4a 1260.047.8a

3 g5

AT R FH A 3 bl A 7 1 590 X 57 A A B — s B AR L e AR ER 3 (M RORED 1R RS A K
Al PP S8R fR b AT BT ATT IR 66.7 6 A 62.5 00+ oA PR AR By R AR B 1l ACER UAT D ANAR B 2 CF
FZF AT D B 2R B OR AR T ROK R AT UL KRBT AN AR BE 3 A MG B AE . g S Dl 49.6 06 N
56.8%0, PLTALEE 2. tbhh . 3 b AL B 1R 140 R X 4 A0 1y 2B S 1) R4 A e BE AR . LA 6 A AR KR A A fie
P S WA o0 # SR D R B AT AR LA (O 0 28 AT T B Wiy 0K B A 2 S I T ) I A7 A8 Y — R AR
Prf 2 L7 (PGPR) 5 A% 28 FUFF 8 7 F7 Bl b TR 2 o 0T 4F A6 A 0 7 1) Bl id i B A it . @
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Effects of Trichoderma harzianum on Field Control of Tobacco
Bacterial Wilt and Biological Characters

ZHU Hong-jiang', WANG Yong®., LIU Dong-yang?®,
JIANG Lian-qiang”, LI Chang-ming”

1. School of Plant Protection, Southwest University, Chongqging 400715, China ;
2. Liangshan Prefecture Branch of Sichuan Tobacco Company , Liangshan Sichuan 615000, China

Abstract: Tobacco bacterial wilt(Ralstonia solanacearum) is an increasingly serious problem in the tobac-
co-growing regions in southwestern China.In order toprovide a new idea and theoretical basis for the appli-
cation of biological control methods in tobacco cultivation, a field plot testwas conducted, in whichthree
bio-control agents (Bacillus licheniformis, B. subtilis, and Trichoderma harzianum) were comparedfor
their effects on R. solanacearum mand on the growth of the tobacco plants. The results showed that com-
pared with B. licheni formis and B. subtilis, T. harzianum gave better control effect on tobacco bacterial
wilt, itsrelative control efficiency being 62.5% and 56.8% . respectively, inthe vigorously growing stage
and the topping stage of the plants. In addition, the three biocontrol agents played a good role in promoting
plant height and stem and leaf growth in the early stage of flue-cured tobacco.

Key words: biocontrol; tobacco bacterial wilt; biological trait; biological control
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Effects of Dufulin Against Rice Orange Leaf Disease

WEI Jie-ling. GAO Ya-nan, LI Xian-ling, WANG Shun-qing

Guangxi Pastoral Biochemical Co., Ltd., Nanning 5630007 , China

Abstract: The occurrence of rice orange leaf disease is aggravated in the rice-growing areas of Guangxi. Ac-
cording to preliminary field observations, rice seedling stage and the early stage of growing in field may be
the key periods for controlling this disease. In order to provide theoretical basis and technical support for
field control of this disease, rice seedlings in the nursery plot and soon after they were transplanted into
the field were treated with Dufulin or other pesticides to evaluate their effect on the rice orange leal disease.
The results showed that Dufulin SC and Dufulin WP at 200~270 g a.i./hahad a good effect on rice orange
leaf disease, the control effect being as high as 77 % ~90% , whichwas significantly better than that of the
control Ningnanmycin AS at 54 g a.i./ha, whose control effect was 57 %.

Key words: Dufulin; rice; rice seedling stage and the early stage of growing in field; rice orange leafl dis-

ease; control effect.
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A Study of Synthesis of Aryl Carboxylic Acid Amides
Containing Sulfone Groups and Their Herbicidal Activity

YANG Zi-hui, TIAN Hao

Shan Dong Jinhuahai Biotechnology Co ., Ltd. Jinan 251400, China

Abstract: In order to synthesize aryl carboxylic acid amide derivatives having potential herbicidal activity,
four novel aryl carboxylamide derivatives were obtained by condensation reaction of 5-bromo-2-amino-1,3,
4-thiadiazole, 3-tert-butyl-pyrazole-5-amine, 5-methyl-2-amino-1,3,4-thiadiazole and xanthane hydride with 2-ni-
tro-4-methyl sulfone benzoic acid, respectively. Their chemical structures were confirmed by 'H-NMR. A
preliminary herbicidal activity determination indicated that the new compound A3 had a good inhibitory ac-
tivity against barnyard grass (Echinochloa crusgalli), a monocotyledonous weed, at a concentration of
1 000 g/ha, and the inhibition rate was 77.74 %. This study provides a reference for obtaining new and effi-
cient herbicide pesticides.

Key words: aryl carboxylic acid amide; synthesis; herbicidal activity
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Effects of Foliar Treatments with Different Micro-
fertilizers on Tobacco Diseases

ZHANG Xue-jie

Qianjiang Branch of Chongqging Tobacco Monopoly Administration . Qianjiang Chongging 409000 , China

Abstract: In order to clarify the effect of micro-fertilizer application on the control oftobacco diseases, a
field plot experiment was carried out in a tobacco field of Qianjiang District of Chongqing. The results
showed that foliar spray of micro-fertilizersin the rosette stage and thefast growing period of tobacco plant-
shad certain control effects on TMV, tobacco brown spot disease, tobacco wildfire disease and tobacco bac-
terial wilt.Of the micro-elements foliar sprayed,Zn and B gave satisfactory controlling results for TMV and
tobacco wildfire disease, andtobacco brown spot disease, tobacco wildfire disease and tobacco bacterial
wilt,respectively.In conclusion, B fertilizer and Zn fertilizer can be supplemented in the key period of tobac-
co growth and disease prevention. In addition, combined application of pesticides may achieve chemical re-
duction and synergy andreduce investment in disease prevention and control, which is of great significance
for the health care of tobacco plants, the control of chemical inputs and the delay of disease progression.

Key words: trace element; tobacco; growth and development; disease resistance
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EZ:

XER: FAHK; BEE;, WRAIETHE; REEH %

FESHES: S642.1, S471 X ARER: B XEHS: 1007 -1067(2019)05 — 0049 — 04

##Fk (Cucurbitaceae) H 4 #5 118 J& 825 Fpl, FE FZAT 26 J&§ 140 AT, R E i AR IR (Cu-
curbita) W 1 A4 & A B Y, T SRS AL FE g JIC . S8 IOV 8 2 3 AR, B JRELA foFh 22 L Piadi ko
GRS MBI A AT L A AR A AR A B I RR R AR BT A A R R AR DT s, BT R
U (R PR S8 38 P o 7 A A R o b DX Tl AR L HG b I U b DX IS ) o T R R A, R A U A
GO ARG K A R S R IR Y A A, m B AR YR U T e, TR B B S R I R
FFFH P IO 725 B g IO £ Rl 7 s 5 0 R 0 PR, 5 B4 4 B g I, 96 W g IR op [ g I 3 Aok
KRS BHAr, AR RN B AR E AR NS B A A R A A

B e A A 0, T RUR AR LR R, MR AT, BT T R e X, I eI T
(E87°48'34", N47°21'7") , W&y 500 m, YW 8 &, B8 & A AF RSN FPAE. 2009 45, AF g JINFF
U R | A HT S R PR R v B AR S T R R i e I A e & R L 2B T 2012 4
TF LR BT I R S, AR B F B 90 19 0.54 5 hm® §7 K #] 2018 4F 1) 1.34 5 hm*. HET, #FHmIRT B8R
510G AR AR Rt HLA DX A R T R €8 R 7 i 2 — o A S Rl R AE R Bt K

AT AR R N2 5 A 22 5 o o RS2 2 bRl A3 A B M 43 v . (HL B 5 1 41 K T AR A
Rl R FH P T 37 90 1k 5 A XU ok e ™ B, P b RR B R B =, A R C, Jb s X 2 JF iR B
FFFH BE = o 386 0 A B 3400 2015—2017 4R, i A 7= 15 5 A S 1 O Al Bk 2 F 5 9T 4 R N B % R e
IR 5 488 BEAEAT 7 F (R0 AR B A S e L I AL R AR W TR T R T v R B R AR S

© WA 2018 -10-22
HEEWH . FmA s @R R = OB AT LR 5 R AR 7 A S RN R IR SRR R (2015CA004).
TEZ R . WRMETT (1982 ), L&, WOURZEIM, EZENFHYGRY . EWRKE . EWARZN YIS . E-mail: chenyanfangl2@foxmail. com
WAEMEH: BRS978 ), B, MYCRZIN, EENFEYMRY . B 52T . Email: swaucgh@qq. com
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B RN RS M PR | A TGN R o i 6y 0T P TURR A 5o 2 e 1 44 36
R | A L AR SR T AR 63 b ok 0 K PR I 7 AR . W T B a8 TR
AR A b X B

1 BMEHEREERR

1.1 FhiE R R R

TS R 0 40 R . T R, 0 SRR TS L (A LUIEIR L S R 1 D R
FE I ICRIAE O 6 3% - 2R . IR m A . I g . HEWE K 7 A RD S b e, BRI LI/NEE L ROk
LA AR, BRI R Y N A

KR T EAR BB . ARARA LB, PR AR B R0 M b, 76 1 26 VR D U3k e L B st kA7 Bk 8, #F
¥R 25 cm.
1.2 82 kBB = # AR

B Ml R B A A, AR M O T 0 I VR B (667 m? i 2~3 © B RT A A HUIE (B 4l R it
FH ) 85 bt B B2 — %k (667 m? Jiti J 15~20 kg) , AT 35t 45 A AL s T 94 AE.
1.3 TEHAREM

£ 667 m® FH 48 % T RFLIM 120~200 g, XK 30~50 kg, HI5IWEG, w0k A S5 00 B 5B . 4 #R R E
7 g dh A Ak B

WG - 8 F P 25500 U . B A 4K b AL R A7 X A 2 b ol o 9 X7 M L AT 6 AR O M, GRS R
(/NI VNG N AN o8 0

2 BHEBEREEREA

2.1 BEHMEHERE

FNB EIRAEY . F 7R FHORAGRE J 13 C. 24 5 cm MR E L F) 13 °C DL b iwf B ] 2 4%
Bl — AR o4 H20 H&E 5 H 10 H.
2.2 minEsE

VEPEPURG = = AR, HEFE R 7R JL R A 3 AR DL PR . PR . . BT R RE R RP . B R
Tk B INAT L AR D | TR | 45 TR R RPRLE AR A, InESER R B E RS, AE
NFERINE. T N R &R 57 SR RIN7%, Aoom N &R A 52 R 9075+ U
UM WY LR L B RR AR Y b oA S R A 50 m AR Ml AT ) 5 Tk B A PO PR AT L
32 v 1 it ol
2.3 BB AEX

TR R AW R DL R S B AR A — R SE R, B EE 110~130 em, — B —%,
—8 AT, B LATEE 40~45 cm, FREE 45~55 cm, MPEH TG EIHAEE, 667 m® PRIEGHREL 2 000~2 500 FE.

Jrim R . NARBIREAT R . HATHER . TAFS), TRk —2, WA, WAy BT, A BiE R,
FRih 5, A ™8, B T, SROBIIR: DGAEI R, &8, A% . SFEmMAER

FERh 7. BB 1~2 B, W 2~3 cm, 667 m® &M 0.4~0.6 kg, H 5 R 1 5 4% A 17 1k 2
35 emPd b, FATHE - ANEES), N RS,

B MK BRI . BB 7 I A T R i Sk S R % TE WA BEEERIFARE, &
JE BB S AR IE oh k. Jb X I B2 W] — MR AN — R RS N SR K 10
~15 m*, HfR"—RERH".
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3 HEEEEERA

3.1 HHRERERE

THEWR A . AR FP A R 25 . WA T BUS KO E, BB, AR, REOKA RS 2, 6B
IEE  FL A

WAL, . RE A0S W08 R NS . R A B T L S AR A R A WA A . SR AT RO AL
P M I, fR R T

AN S R ST W 2B I B R AT N T ZE AR, R Y D) AR A, B I R R
WEL, 2.

SR R W RO R OR BRI R B, B AR B, BB, S iR
.

32 ARUEGRHERERE

FEAEZE R B — e AL TF L A SR 30 R S i3 2 SR A . R T £ S R AR, — K E T~
10 I Ak T T00 85 FH A= 4 01 5 s il A vk A= 4. 667 m® ARRIEE A AE20 ke, sUE 3k 30 kg IRABEIE 2 ke, 49
HPRE 2 kg.

3.2.1 #Kk

KRR NPT T, A2 A AT — M AE K . DL FARMR IR FLAR . R 2R g2 R K, mpumte . A R i A=
KA BL AT LA K. AR B AR R AF B L S KRR R RR OOk desE HESE 1 oKt Ia) . —fede 6 H LAl 4
K 70 % LA A 3G KNI, BRI B 1 ~2 I, Fl BRI R I S H A8 JS . R K

WEOK REESR . /NKENE 7 1k KOKIBVE . R E . 2B T K BUK i Ar 4 VR L i R E K 2l
667 m* AT 30 m*, H)REHER AT 25 m®. kI BEREARTH S, AR, FKEE, TAE REEL
B, AR ARG 2 BT TR B M K.

RETK UHOR R 9] s — 2 I Hs TG 9 5~8 W, WEOK R 5 d 24, SR IART AL R 8 ~10 d #E— WK, 6 H
TJHEAFEK . 8 A 10 H 22 415 1R HE K.

L AR 5 FE T 55 0 RIS T 5T PR o ‘B 5 RT REOK, REE TR VE K, B AR R R &R IR K
G R, DUPRIE AR SR A5 S0, JRE & DUS , FRER A RIA bR A K R B, FKE K, X IE Y
RIMKA, NFEMINH SR R R, RS E, S8 TOR R 4K, o s =, LR i £ i 2,
G R SRR T, R E SO TE R R E B BRI, N B A 2 S K
3.2.2 e

S ) b AR AN A, G 55 B G RTAE Y HE K . B R RE A RDAR AN 45 . SR FH B KON R i B 4 R
VEF ATV PR . Jo4e I, SRt L IE L) RAE PR PR L BRI AU . BEIR — Bk . v PR VE © R E AR,

Jits A D) BV /D, 55 22, ol P A R A Y O B el AR, M 4R 70 %0 A B AT XS B K
JINESF 2 T IR L ) e e 30T, bt S 7 R G A, 30 T R IE A it . AR AR S, 2B 1 K 667 m® i it IR R
5~7 kg, TN 3~5 kg 655 IR 5 37 4 1 e R 4508 ol 8 I o s 585 2 IR 667 m” it JR 2 5~8 kg ik i
AE 2~5 kg 55 3 W UR 36 it 6 BR P AL, TSI S5 . A0 H [R) SEPRAE B . A BEKAE.

THYE AL B i . B 667 m® FHIRE 10~15 kg, FERHIIL 5~10 kg, N SFE ALK 5~10 ke.

3.2.3  FlEEE

TR M S AEA Y, FEREE SR AR, 6 H FAAL ., NI 1 Ze M6 it st2 o]z
Ky — M 0.6~1.0 hm® JINH AR TIE 2 4 %6 0 gl RE G & B2 00 10 75 22, JFAE 00 R e B 5 | A2 b e, &0, R
LA TR PRI HE 1 L RS2 A AR Y I, LR IR SR A i o S B0™ ek 1 I 8 AT R A T e 7 A R R R R
6—7 BF N TAMSTARZMY , B EE P 3~4 Jelfidl, W 2~3 K.
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4 WHRERE

A M KF TR I 32800 2 UM L R EE L I A HUE R AT B | 2wk | W HUSEL HERE Ok A OR T
N HLHEAT o5 1L B 42
4.1 BW%

IR ER e EE R E it b, RE R AR 2R RN, 52 I SR I e A, ™ A
W A OB, 20 R AR SR AR G, A, WD K B R B R A IE— M KT 10~15 d. U E S0
WL, W EEEA MEERRELREERN, TR OWE R, ERW K R RR ST KR

Biva h i FERRAI, nTak 250 12 % RE e 7L 0 2 000 F59 . 50 %0 £ & & AT M #3751 500 £%
W 50 Y0 1R B RF AT R 7] 500 f5 WA, RIS S . ARl EEWE 3~4 W, AT AT . WSS B B A
FEA TR IET . SR . A IR A, YA R R TR R A IS . AL R A . BTG R
AT
4.2 HER

2 E R AR T R B BE SR VR A (8] 00 BB AR i T ORSP, 2K RN AR, T e R 2R
20%09 T A SR — 5 PR R 500 5. 1.5 YoM R FLA 1 000 A5 . 50 B EEVE KA 400 f5 K. 83
B 100 5K . W EET 600 5, B 7~10 d W 1 K, #EWE 3 K.
4.3 WHER

ZERR R BB Y E O Y A BE A, W R B B T A N RS, T BT L B B R A
BE. AT Bk F B 25 70 %0 HH L FC AR HE AT IR PE A ) 800 5 L 50 Yo FINEE N TR RS 1 500 R 75 % H ETE
AR R 800 fi5 S, A 15 d WhifE 1 WK, W 2 K.
4.4 HE

AR R EZE R F AR B MR BOMAE . PR N A% sROBLEK 48 R 28 Ak 24 3¢ SUAf T ED AT B A

5 RUgInEH

ke TR N — e 8 H T BB, OIS, 0 S7 RIDR WS AZ ks o 100 0 76 3t L 1T 1k L 3% 10~20 dy AR
() AR Ah i A Sk R AU O A5 TR . A8 SRR 1 )5 52 RIAZOFF . AN EFFRL G AN I L JEOGEE T 52 Wk kLA
WL, R W R EEAR. 25 AR TGP RPRIILE . N OURT A R, T L B

S 2 3k :

(1] WA, JudeE, 200 #ARHMEDRE 45 (1. P EPEREIK, 2002, 15(1): 45-47.

(2] #EmHr. b B IR BT 5% U5 3 1% Z AR R Ao (D], )R Rl K2, 2007

(3] WHNES, BRoTAk. A7 R AP B 8 IRAE 9 2= MR 2 Bk e i (0], dedb 244, 2009, 24(1): 154-158.

(4] JEBCE, X 8, & 55, % BN ERBEIES%: 2% 1] RIuRlb K=, 2013, 44(10): 67-75.
(5] X . A7 F R NRD G 98 IR Z RIS (D], /R EE : ARdbAlk K2, 2012

(6] % M. AFF R INFP TS IR AIT M (D], PEANE &R WS H R K2, 2012

(7] AREE(R. FE AR B9 B AN 4328 [T, I pE JIEIC, 2000, 13(1): 36-38.

(8] ALEEIR. dbsrbkr FH Vo & 20 2508 T U8 A B0 8 P 2 S e fA il [D]. A . A F K2, 2016.

(9] kAR, & F, HEN, % 58 10k UG RFE A R PHE [T Rl R, 2018(3): 45-46.
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EEEEMNREREERFRAERE
e

PN AR E B AR FORME T v, S B E 562100

M OE: 20194 8 A M E M TR EEFHME ML 5600 hm®, &5 @R 2 000 hm®, SR A§ % ERL
ERHEA R EEE S RO RIS, — kAR R MRS R, HARTEROTERAR, BF
BUHA, GHERARG ERREE T @RS HFHS, KCMRT RFRAS TP ERGBRER PR
—Z %, AMA S REFAM P REEEE

KEW: EF; FE; RETE; RREH S

FEHRS: $633.3  LWIEEH: B XEHS: 1007 -1067(2019)05 - 0053 - 05

AT O HEZE” AR AE R 7, AR BRI A AT AL IR A B R e (8 B Y — R (5 R
Aer= i, AREHE R E, DU RS MR R B, DRGSR SE, A IR, R R R PR B
LW BARIRAITER, B, ADEE e H. M, AeEesk. JTFEHEN . ERMEMEE N
(EARAR R, BT BOR B2 BT 2. th T 2 Jie ke B iR W] LA Fof R P 5 R T WL A 28 5 Ak 4, A TR R il
IR AE Bl 9 JE B ORGSR Z, (H T R R AR B = B AR 18 L (A SR E B AR
9 % e 32 3 T 2. g S G M A ple AR BRI TR SR b BRI, AR SOREAE SRR AR R BRI 22
B AR R B — S A BOR MR LU 7 Ak B A )™ 2 2 3 B S 36 Bl

1 EHFEHNREEIE

s FH A REBORM S M E 1 2 Aoy X, KW A THR T RE, R 42 w46 Fh R 46 40 7 i e e 8R
Mo B B AT AR SRR, RIE AN TR E W, W 7 d LA L, R E A e  E E AT 9 I 58 R
b3 LA PR B R S A — 3L
1.1 Btk

Ve HHEARTR . H)R IR . LREEAS . MU AE | S A L kKU BE L T HEVE S R B, A
HRHA . FEEGEEY . wrIEY AR
1.2 @ik

WP . PLIE . KB WRIE B . BT MRS . e, AR KRBT BUEIMR, i SRR IR, £ 4k
F, OGO, T R R A R T AR A ] 5 A A DA KT S SR Rk A i B B R
1.3 EH5HEE

FER . HHT 2 A28 HUJE, M HIRFELE 10 CLL N, BIAT#ERN, 4 A 10 H LIRTHE M4,

O WRHEW. 2019-08-06
EHRA: B 1982, B, R, FEMRFRALBEARME FEY R T/ E-mail: pdnyj@126. com
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F9HTFHZE10 A LA Fh.

FEAhE . 667 m” WiIKHFT 5 kg A4, # 1.3 m MmN ST, @i 510 m*, &P G Fpa 8~10 g
1.4 HEAEZH S MR

667 m” FHJE BAREEA HLIE 1 500~2 000 kg, s # EYA DAL 100~150 kg (s 7] i > 4% it 7 R 7 7Y —
JTUE AN 15 kg 247 RS BT IREG A, BHF 25 cm 224, Y 1.30 m, JA B M B, R IR
0.20 mPh I+, FHIHFE 0.40 m, MRITEEL £ 3.00 cm JERYE £, AERISMG AN, DL #E A E 0. i & - F
bW, AR BMETERAEE, AU A E . G HEE TR R AR
1.5 #BM7FiE

JRTE 8 R K (B AR 1 — Ik B 28D, KB TR TH—Z4i+, B 1.5 cm, WA FHEKEF 20
~24 h, SRJGUE LKA ST RGN, FERIT 20 d HEATHMAE R ZE0E0 . R ZF IR BRI J7 ARG Rl . B A AR B
REFRIT AR A, BRI, JFBA 3~4 5003 B B 5 o 0 gl ., 2R, 2~3 W
56, ARG S] s BRI LR AR 1.50 cm, ZORIERESS), UARE LM T NE, 45 KB R
+. BB M S, HH W FE T BRIE, B IR R R MR R — e i e O Re, AT
(R T R R S A S R i Sy S R I B R it 2 —.

SR FH I8 B ) sl b B 7 5, DU ™, PR I B Lk KRR, 36 S i B . BN B R, 7 o P
DB DR 3R AR A, R Rb K. S R A R, R IR ] 70 0, NS AR AR, OF SRRk, B
1E R B B bE T L 4. BT WSR3 AR IR, A B Al YRR K.

1.6 BEAREBKER

AN JE B AR MR AN R, HA SR RAE 900 AT, WIS A R i R K, — M 7~10 d B — K
K T 80 Y6 S B BH S SR S (B — O i) . B L AR K AR, X K 800 ~1 000 7% Vi - TAT M
Jiti . [FIAF 667 m® FIIRZE 2 kg XF7K (800 ) ke, —M-WILLS , & 45K, SKERHIAE 800 AL 47, Huth “ I,
F IR, G5A K 667 m* BE AR 10 kg 1~2 . 5 HLUUFSATEKBIE 1~2 K, 667 m* & AIE10 kg
A R Ak, AR Bl s AT K, MAE K E 7~10 cm BF, NEIEGE 1R 2 SO A AN FEIR
SRS K CHD 2 B3 I NS PR X 8 B3 KD . 29 15~20 d J5 FREME 1 3k, LIS 1 AN EBEE i1 k., %
FES FRAHTE. RAER K % 30~50 cm BB 3 0k BE A9 N2 PR CHID 3 43 NZEIRXT 7 335 KD, [FI I 28K th
A 0.5 % JREE. Qi A5, UK e i R, Bl RDE it 50 Do W BE A AN ZEIR . IR A 0.5 Y0 IR it . w2k 4k
B HGG, AR W, SEAORLEE . BEEEOREET, AlE B A PR A, A 667 m® FHE 20~25 kg, fiNGE
P ()45 B, R BSPR5 BEFH () 2% R, By ak 2 S mi B i A 4, MO R BR BB O IRA T TG 2% . B R % R O
A8 H i RO R AR Z —

e w AR, TR, AR YR - HEAE 7 A0 [ B 30 6 7K I8 4 575 SR B, A Bt IE 8 /K. 7 it FH IS
JER SRS . FRBIRG 12~15 dJESE 1 B, 667 m” IR E 10~15 kg, fEdE R AEP K [IFF 25~30 d i
552 AR, 667 m® i HIRE 20~25 kg, WM —% 10 kg 8{ %45 30 kg, BiERAN 10~15 kg, Ui )5 52E K
FE Wit 25 5 B N IR SR AR KR R, DA R AR R AR KR

2 HARRHRERE

BRI B TS KA . e, HUE E AR AR L Wt 8 AR,
2.1 REREMIE

KB BB FEM R, AR TRAVRIEE AL, s A, FE 0 Y I T AR AR s ) BE
oo BRI R R, —ME T2 T W e BEARIE SO BDE . A R I BRI A B P, (2 i a4 A
. TRAEL, R AR TR, MIREKRR, FRIRG6, ARy WKy #Us 2 2Ry
FIC, JFm TR 2~3 cm, SEWE, KA KE QKO E. BEA. 58S Ke B L4,
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Ml R A K BB R AW, ER A H R, BRIk, R e . R
PR KA

B YA 7 i HE FHPU SR SRAEEIE, W E i, A EREAC . s R, RRARIR . SR e YU .
TER R, 5 ¥ Mtk 50 %0 22 B8 2 n] W M R 00k 70 %0 P S B TR R T Mk A TR 500 FF . 0 BRI T ik
50 % 7 5 R AR A Rk 50 %6 #ME I K 50 Yo R R R AT IR R I 1 000~1 500 F5W, SR, BERE 7 d mE
1, EEERTE 2~3 W, MWH EEH 10%HETL R, 20%E 50 R T HIEE A MWA, & 667 m® jifi il 300~
350 g, W [- 20 : 0022 : 00 AW EEZZ A0 B, MyRI EZH 2 U &R . 5YU H R .5 667 m” Jii [l 2.5 kg, M}
Jiti 77 322 50 %63 58 R 1 000 fi5¥ . 28 % A BB 500 fi5, 5~7 d Wi 1 W, M 2~3 .

2.2 EIREBAE

PEMEIEWME FELW BN EERE, BB B . L S E ST AT & . it
R ZE, WIS EKEPEEE, 4 i, iR AR A SR R R B , A KA. 2 E
EWEKEMRIEEE . 20K, 8525 RS2 FH 2B

B e 5 i e BT b b, G W BB, FEAREEIRE . WU, SRR, e HFE KB, M HEK . B
1 H AV FR K. 2570 B 36 AT ) 25 % H AR R AT IR AR R 750 . B 58 %0 B AR R A E AT IR A R 400 ~500 5
W, 5 64 20 AR FE WL AT WM R R 400 A5 W, 51 50 Y0 WY FE R AT B R 600 £ VWS B IR . 667 m” W
50 kg, FRRRS5~7 dWE 1 K, L 2~3 K. W 90 Yo REFR R A 500 5. 72 %08 F1 5K 1200 £
W% 25 ¥ TR AR Ak .

2.3 HEHHMIBAIA

At SAER A BRI YN L, RN, R FEE AR, b FERERR. 2 FE F
e, AERBIEEK, RS E, SN L, THTANE XN R, S FE R, ) OB A T A 2K
W R E . AR F T — e A R ILH EAR  R A i ISR A B RS R B ARA R, A
B R AT ABMAE 1 Eh 2R E.

B VAT ¥ 7E R Ak B I 50 %0 SE BRBEFL I 800 IR EL 50 % S B FL I 3 000 %W, 4 9+ 00—
10+ 00 JlE 25 ROR I s FE4h U F B, Ak 8 b2 R AR B L AR HR, 38 U 1) b (R AR BE L RPRH 24 500 o AR
Biivh, Al 50 % F i 2Lk 1 000 A% . 3% 80 %0 & E HL MR I 1 000 f5 W . A 48 %6 b R FL i
1 00045 ¥k . 48 Y0 EE LM FLIH 2 000 FE IR MEAR . W] Seff AR 80 1) H R TT , 5 55 25 381 22 0 Sk W o). 38 MR 075 %
B, BF 667 m® HEBIMR 30~40 By KHUTIERSA, & 667 m” FH 1~2 A4 BEREIRIA AR BN, W AE667 m” i
20~30 R AT R
2.4 EMEBAEEE

TN B F G SR A, oA Ak i st A R, R e TR N 2 EM R, B E T
Aty 7 R 7 A R O

Biia Jr vk . M mhiE bR sk AL, B P IR s AR b, kD R, Wy EEBEIE TR A LR PR, O M K BT
S, A R, S ARRIER, 667 m® ] 50~100 F B, YA, E RS 10 cm. O
78 X35 cm YA . M P R R R 5 — K R 5 min, AT EIE R 3 000 £k, AI#EZAIK 10 min.
A5 B5 6 AT 10 20 8 mlE 1000 F5 9, 5OH 1.8 Y0 Mk HUmbk 2 000 A5 . 5% 2.5 %0 IR AR 2 000 A5 & i T 1 55
Biih. LA E255), FEGdu R A AR 1, 7~10 d BE 1 WK, LR 2~3 W, ZAWR Y 20 d.

2.5 EIDMIBAE

iy, A B BRE T AR B A 2, DU IR X g 5 A5 i, O WGR R SRR I S o 3
W, L AR AN R R LA B B AR SRS, TR ERM G R EE . R T, B RS
JOT . AR B ) RAE R T I R XK SR LR T . T LA 24 EE SR S I S K AR MR R
2y, i By AR, B B 3~5 S, R R BB I i 22 v AR A B BB T2 B A
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B 36 795 - T bR 2R RV AR AR A L AR R SRRl R MR A X e R kA L R R € A B AR |
BRG, AET LT AL 4 667 m® B 40~60 Hr 15X 20 em BYE A E MR, M 7~10 d B — ) E bk
B T RS MR IBUME 25 B0, Tk R S A R L BT AR L BEIBR b U, 2R R SR REER.
2 2 TR S SE B 6. A AR B IR R . TN S (8 R AN O AL A 5~7 d BE— IR, EBE 2~3
U, it 25 I Rl R A e B AE 9 2 00—10 = 00, N IELR PGP Y 7= A, A Fl 245 W) it ) B 22 0 25 R RE R 0
2 k.

2.6 HFHEIRLIE

Al S TR DA L BRI, HEE SR M A 2 s Y AR, O E R A TR, MR R,
Shy T EE B B DA B SR A AR o R B P, R AR TR Ol

BIG 77 W RH . A EEAT . BACRIENE . BH R . s K. AT BE 10 %0 S YRR R L 12 Vo mk g -
S DN BUKR TR AN 15 06 BRI R A5, BTE A5 i DA B U 0 AT BE SR AL L 8 5F B A R 10 26 W ELi 1 000 f5 K.
S 1.8 %o mk HLmk 2 000 F5W . BX 2.5 %0 AU TREAG TR 2 000 4% I I 165 2% B 1A .

3 EEEROBEIEK
31 BAMEAHEB&
SR A AR BRRN . KRB AR RN WK T, R Bk BERPAE U EAC K, sl ARy MR s M
PG R R ]G, RS BN B
XP: B F -, R fEAh IR, S AN, SRR, AR RN, KAt BEK.
3.2 HEKEKE®E
B SRR IR ERAK N 22 JERR . LR
XTI RE A, RIS RD, R K, BRI, R
3.3 HERHEE
SRR BR AR, ORI R —B0 JEFA S IR S R 3 doh

XPR AG AR b, PEK—B0, WORIGRN I S), AR iE— 3, AR A RO ARS He, IF A .
3.4 HEEE(FE) &

B DA REANR .

X AR LR 1.5 em, B W A — 3L
3.5 REFMERAASSHIMEE

D PRL ok R A 2™ s o AR v S AR s (T e R B e i S AR A s ] e )N e
it A 50 5 W 5 RE RGO

XPSR : 3 P B o i AR A I BRI (33 00 I e R LD o A R RS i BRI, O B R D
fifi 2, WY 5] — 2L
3.6 XRBEEEITSHIMEA

R e R EE A, AR K A ZE A PR S e Y MR T . A D 1 MR LA
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Investigation of Physiological Diseases of Eucalyptus Trees in Shangsi
County and Recommendations for Their Prevention and Control

HUANG Qing-tang's, HUANG Ju-bi's, WU Xiao-wei’s HUANG Min-tang®

1. Shangsi Forestry Bureau , Shangsi Guangxi 535500, China; 2. Shangsi Sugar Industry Bureau , Shangsi Guangxi 535500, China ;
3. Shangsi Weather Bureau , Shangsi Guangxi 535500 , China

Abstract: The physiological diseases of eucalyptus(Eucalyptus robusta Smith), resultingmainly from in-
sufficient nutrient supply, often affect the growth of plant height and accumulated timber, which has a
great impact on the eucalyptus industry. An investigation made in Shangsi County of Guangxi Zhuang Au-
tonomous Region has shown thatthe main reason for the large-scale outbreak of physiological diseases of
eucalyptus in this countyis extensive management of tending management technology, which leads to an
imbalance of eucalyptus nutrition supply. This paper analyzes the occurrence of physiological diseases of
eucalyptus in Shangsi County and, based on the local production practice, puts forward some prevention
and control recommendations so as to provide scientific theoretical basis for the sustainable development of
eucalyptus industry in Shangsi County.

Key words: eucalyptus(Eucalyptus robusta Smith); physiological disease; investigation; analysis; fertiliz-
er application; prevention and control
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