242 2017 4F 10 A

Kok TR R

Transactions of the Chinese Society of Agricultural Engineering

Vol.33 No.19
Oct. 2017

H33E F19H

HR A BERR T~ S B PR IP 77 X 70 T KB R A RN
Lem', %k Rz Emst!, EREL A &7 TS

(1 RN R R E G RRAER TR =, FIEREEAFIHER LR E, EXREEBRIELREREARI IO,
IR KRR G220, 222 271018 2. EEAEEL CPED HRAR, PR 253100; 3. FoREEIITRS
CEOAHE R E S s, SIERESTRERKRNARAR, KR 276700)

OB BFWEmETIRISTESCR I ERRNER, 2RISR A FBER A A T T (Solanum melongena L.)
A BRI RIS LR S T R AEKAEH « DB SR 23085 IR, @i i Tl e, B 706 17.1. 33.7 1 58.7 mm/h
R B T SR AR SRR B R R R L I TR AR . PR AR AN AAUR SRR, SRR
B, RS R 5K I BEE K FIAE G R 2 W BIBEAK T 37.0%F1 33.4% (P<0.05), 55T A i fh /B 30 /K
FEGEP IR 2 R EPRR T 28.1%F1 31.2% (P<0.05). TEMT4TEIA. SAFEHARISE I, 17.1 mm/h BAFRYSREE T WEiE4 5
FRAPF B0 P R AR R B AL G IR 2 AL B A 59> T 33.2%. 10.2%F1 32.0% (P<0.05), 33.7 mm/h BFRY R T
SR T 19.3% 15.2%A1 19.2% (P<0.05), 58.7 mm/h FEREEREE N 50 T 15.5% 11.5%F1 20.9% (P<0.05). 1E
SEJLM, 33.7 AN 58.7 mm/h PR IYSRAE T H R R AL B K B BT 1A SR B LI R 2 A BB T 70.8% A1 181.0%
(P<0.05), Hb F3BfRESE R T 17.2%F 17.3% (P<0.05), I F SPAD {H#2R T 5.1%M1 4.4% (P<0.05), 7E45RIATRE
45 R It 3 LR SR A B A% BRI IR 2231 38 R0 & Bk > T 18.8% (P<0.05), fE 17.1. 33.7 A1 58.7 mm/h %
Y B8R P T i ) s {3 5751 Ak B B e R R 28 A B AR 3B AU S & 4 D T 23.9% 41.8%F1 45.3% (P<0.05),
TS BT 4.3%. 9.1%F1 18.0% (P<0.05), Rk, 7£ 3 FhFEM S8 N7 H LWt 2R FIEE S R £
R ERCT R AR, a7 RERMPIE AR, ®inTAws, Wb T Hshmm RE.,
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1 MRERE

1.1 R

T 2015 42 7—10 HAE L R AR A X AR
BEUR = OF 1 oK TR S e = rp i B (36°9'40"N .
117°9'48"E) #AT, A7 AN RER (Solanum
melongena L.) . FILE TR %5 B NS [E Advanced 2 7] 4E 7=
1) USA-B BN THEUPE 28, AN EE 2.5 m, A
M HIAR 1.5 mx4.5 m, PRSI 88.7%. HLiffi
P30 A L 2R Al R 2 R R U ORI FE R TR S =
H AT AR FE R4 771 (CPA, &AL 60%, T
1 32%, B 8%) KAk Si /R Z W (BDM, R4
ARG D K=111:200). HEHAIKEIRE Botrytis cinerea
B L AR RO K A d Bl 2B d At . - 1L AR
MR 2 B R DX AERE SR 2396 U M I e e Y, 3
K kit Bl g R IE s 1, Typic Hapli-Udic
Argosols), TIEFRRERL, FRCRR KT 2 E o N
23.2%- 14.8%#H 62.0%, +IEFH k-t pH (A 7.15
(EARFEEW 1:25), H5% 2204 uS/em, 4%
1.03 g/kg, HHUR 12.7 g/kg, B2 37.7 mg/kg, HAER
60.4 mg/kg, R4 1.72 mg/kg, 424 29.04 mg/kg. XL
KH B4R 32,5 cm, JEFTNAE 23.0cm, & 18.0 cm [
R, FEEEXT L 10.0 kg (B 1.13 glem’ YIRS
IKZF 1.43%)
1.2 gt

IR 2 F 57 LS /RZ W (BDM) A4
BRI (CPA). SHEZ L MW wE ARl g i
RN (24h10.1~24.9 mm). K’ (24 h25.1~50.0 mm)
MR (24 h50.1~100.0 mm) 3 MFER A, Bt s
FFEE 1 h, SEOBERYSEEE 737908 17.15 33.7. 58.7 mm/h,
PAMS s K R A, 350 9 MeE (R D, A
WP 12 ANEE, 3L 108 B, REAFE 1 ARG, ZHEK
F N-P,0s-K,0 JifiE & A 225-112.5-225 kg/hm* 5, &
FAERL R BRRER (N: 43%) 2.38 g; filifR 4% (N:
18%, P,0s5: 46%) 1.09 g; MWIHEEILH (K,0: 53%)
1.89 g; AERIS KT TR GG . R
WA RN, R A BEHLIX ) T K IE B
RS (A 600 m*, K 50m, BEE 12m, &
4 m, EWEARKEE TEAFRENEEN RS, MR
WAIFIRE 18~28C, AHXHEE 60%~80%!,

AT 2015 4F 7 1 HIFEM 2, 7 5 10 Hik
I ZRR00 R A A7 S TR E W, 8 A 20
HRE A 5 — S [ A 40 e fE T 260 K L i B R &
v, B 1 MR FEOREe IR S KRE H AR E
FEHIE A FKE OKDREDECN 25%) 11 70%27,
ik BRI e A B v P R A AT, RN E N
FARFE A . et 2 FJE, RAWEERTE
Aab B [ 5 4 P W 50 5 W AR G A T BRI R KR

T4 DR R AR A A0 T HeMh T- R I AT RE IR laRE 77 2% (potato
dextrose agar medium), 25°C MERIEFE 7 d, FHIGH K
IR FEZ) A 1 X 108 A /mL B2 mCh, JE9 A 7
H< 9 330 HAT10 H 24 HRHFah /N 5 2578
Jr R TE ST EAT ORFP R AR W, R K8 it LA I 4
AR ACHEPY . W7 24 h EBEUE, JEx R
AT BRIV BORE R - T B U E

Fz1 Wt
Table 1 Experimental design

PRI IR Wt i L WEEREE R SRAE
A Type of (CuSOy4: CaO: H,O)  Application  Rainfall
Treatment protective Application ratio of  conc. of leaf  intensity/
agent leaf spray spray/(g-'L™")  (mm'h™)
CK TEK - - 0
BDMO BURZW 1:1:200 - 0
BDM17 BURZW 1:1:200 - 17.1
BDM33 BORZW 1:1:200 - 33.7
BDMS58 BORZW 1:1:200 - 58.7
CPAO A (A 711 - 1.0 0
CPAL7 RS 7] - 1.0 17.1
CPA33 AR ) - 1.0 33.7
CPAS5S HRAHELRA 7] - 1.0 58.7

TE = YBUR 2 TR 5 O 57 700 0 W BE 7 A T B IR 43 0 2,00 gL AN
0.37 gL' Wit BRI oA A &

Note: Copper content in spraying solution of BDM and CPA are 2.00 g-L™' and
0.37 g'L™", respectively. Application concentration and ratio are routine dosage.

1.3 MEERSHE

Rl THE (9 A 8 Hov dhqEid (10 A 1 HD.
i (10 A 25 B #HATRE IR, RRIREUE 4 7
TEROWCHURE R i, 25 FEL 4 A T, FHRSERR
B IF AR A o A . MR SR TR A
105 ‘C7%75 30 min, 80 CHLFZ=AHEfi &, BT 2 mm
FEAEI s AR RO AR I R B 4G (42 3 em) BB
FZE10 om ABXTHREL 2 £h T 58RE 0, BUREARFE 9 0~20 em,
FEf BTG 2 mm A 0.25 mm 7, 7351 FH 45 208
FG4 4y Hr e ae

5 R EURE 1 (R IRE 000 P R R, W PR ey 22
s i F SPAD BRI A 45 50 2% 3 AL (SPAD-205, Konica
Minolta, Japan) Wll5E; MR (1) 440 & &K FH isaH
fifX (Multiwave 3000, Antonpaar, Austria) JHf#, JiT
WX (AA7000, Shimadzu, Japan) 5, -3
AR S ERM 4R =T OB (diethylenetriaminep-
entaacetic acid) 242, JRTFICRIEOCN e KTk
JIR A4 H R K I (BZY-1, Lilg#-PAECER )
W E s AR50 5 w12 fih A R SR 2 fi A 0 = A
(JC2000C2, LifgrhRETFHAREARAT) NiE.
1.4 $EHFRITE

WK E= (EORY 57 G % R B P ) 2 - DR 77
FE R B A &) 7 CBEORI TG PR RN R 8 7 B —
M%7 7K 0 P R AL B I 4 5 D < 100%

WIETRE=Y, (i Ho B REUE) / G R
H%x5) x100%!"7
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KIRM R R ITiE N 0 P EWRE; 1 P Rl
TR (5 B AR 5% AR s 2 Ze oA A e
THIFAI 6%~ 10%; 3 2% 5 T AR 7 AN AR ) 11%~
25%; 4 Z: AL ST 26%~50%; 5 2
PR T AL AN TR AR S19% LA U7,

Biia R = (25 O HR DX 17 18 20— A0 FE X i F 250
/75 R R X 1 4R 20 100% !

56 $H R A Microsoft Excel 2010 1 SAS 8.0 #f:
AT BRI SR v 54, AS[EIAR P[RSR H Duncan’s Multiple
Range Test 77 %4 56 & A0 3 AME I 2 7 W

2 RS0

2.1 FRAEIEHKI AT RS ERERAENEI

5% it R4 6 FE AR A e R B R, HLbE
5 W e B G IR BRI N (3R 2). CPAO AR FEI
Fr AR 54 B BDMO AbFEELN T D T 51.8%,
UETE IR T 58.7%, SERIIEAD T 63.3% (P<0.05),
ANFISREIBE R R, W4 525 CR 47 AL Ge s IR 2 Ak
A I R I A G Adh T RS R R R B
HL Bl P R 53 i, AT s> () CPA33
A CPASS AbHEBRAR)

M it 0] o R A 70 04 S008I 22 R ) 45 b B D b 2K 6
Yoyl A 4 I e B 398 o R O, ELPEAH [R] B R SR E T
B LR R AR R AR AR R R 21 (P<0.05) (3£ 2).
£ 17.1 mm/h BERE 2614, CPA17 ALFRAE 3 AN I bk 2
A BDM17 15 &I B R 29800 7 33.2%. 10.2%71
32.0% (P<0.05); 33.7 mm/h B SR F, CPA33 4bFEfY
MR BDM33 73l T 19.3%. 15.2%A1 19.2%
(P<0.05); 58.7 mm/h [FR SRR, CPASS AbEELE T
WIS R IE B K, N 64.3%. 66.4%A1 63.2%, %
BDMS58 % I A (1 3k 2 3 43 il B AR T 15.5% - 11.5%
20.9% (P<0.05),

F2 BHER TREEFEMFH R LR S8 RikEE
Table 2 Copper content and leaching rates of copper fungicides in
eggplant leaves under simulated rainfall
UHAE

Initial flowering stage

A 75 4 K AR A AR s
Treatment " gt 2 i PO g BIRAE

) Seeding stage 25 Fruit stage

content/ Lf;c:/l;/n 2 content/ Lre;cel/l;/n € content/ Lf;zl/lgl 8
— 0 — 0 — 0
(mg-kg ™) (mg-kg ") (mg-kg™)

CK 26.7¢ - 26.3h - 263 h -
BDMO 85.7a - 131.0a - 169.0 a -
BDM17 66.0 b 334 97.2b 32.3 115.1b 37.8
BDM33 52.1¢ 56.9 71.0 ¢ 57.3 86.0 ¢ 58.2
BDMS58 40.8d 76.1 52.4d 75.0 55.1e 79.9

CPAO 41.3d - 54.1d - 62.1d -

CPA17 38.0e 22.3 46.0 ¢ 29.0 529e 25.7
CPA33 346f 459 40.6 f 48.6 453 f 47.0
CPA58 319f 64.3 356¢g 66.4 395¢g 63.2

Ee: RPRGPFEERRAHRNG FEEERZRARE (P>0.05). T,
Note: Means followed by the same letter in a column were not significantly
different among treatments (P>0.05). The following tables are expressed
similarly.

2.2 ARAIEXIHRF R EHR A ERTHARG AR A2

AN [F) 3% R 58 P52 T 5 e 0] e O 4 R A% 808 K 22 TROR
gaAC I AN S SR AL - K E R IS fa Bz i 2 (58 3).
I VE S, AR BRI K B ISR U W E R
(P>0.05). 1546, BDMO. CPAO 5 Hiith kb3 AH LL G 175
FRBURME, BAERCRE: CK 4R E T 49.9%. 54.4%
(P<0.05). BEFE B IREIE N, (Egs RS a2 R i 2=
SR, CKFIRIETREEIE 96.1%, BHAAEEIE N T
9.2%~211.0% (P<0.05). CPAO B 16 BURflf, % BDMO
PR T 51.6% (P<0.05). 7E4ESLHH, Bl B U SR 39,
FARIP TR K B 3 1 FR 202 4 n, BDM17. BDM33
A1 BDMS58 AbFEE: BDMO 3401 T 18.5%- 52.1%A11 66.0%
(P<0.05); AHIFIF#RMSEE T, CPA17. CPA33 il CPAS8
H A FE R TS FE B0y % BDM17. BDM33 F1 BDMSS
FEAIR T 26.6%. 13.5%A1 16.6% (P<0.05), BivaRCRIEE
7 50.1%- 70.8%#1 181.0% (P<0.05).

F 3 RS TS8R &)X A F IR B R R R B IR R BA TR
Table 3 Disease index and control effect of eggplant gray mold
by copper fungicides under simulated rainfall

TR %L Disease index/% BiiE 203 Control effect/%

Tréifim el dedel AR el ARl

Seedling Initial flowering Fruit  Initial flowering  Fruit

stage stage stage stage stage
CK 48a 32.1a 96.1a - -
BDMO 48a 15.6¢ 53.0f 49.9 44.8
BDM17 32a 19.1d 62.8¢ 395 34.7
BDM33 39a 232¢ 80.6 ¢ 27.0 16.1
BDMS58 37a 264b 88.0b 17.4 8.4
CPAO 48a 142¢ 309¢g 54.4 67.9
CPA17 3.0a 18.6d 46.1f 41.0 52.1
CPA33 47a 19.4d 69.7 de 38.6 27.5
CPAS8 40a 23.7¢ 73.4d 25.6 23.6

2.3 ARAEMNIFREFEREVENFT
BT AN [ B W 5 B2 e R B ' SO 1 FR A
[H, FAEEELEYEEREE (R 0. 45570
CPAO 4bFE (1) 77 B e i » 5 BDMO #2755 1 21.0%(P<0.05),
B CPA17 1 CPA33 4y il¥hn T 32.5%F1 112.3%
(P<0.05). #A1E1], CPAO F1 BDMO 4bF ()& i & 5% v »
Sy AlEE CK BT 40.5%K1 47.0% (P<0.05), H CPAO
5 BDMO 2 (A1 ZF AR E (P>0.05). H1E 5B T
Ji A TR AR R o B S R B USRS T AR
MR E TGN E, 85 RIS A H# 8 5 TR
EIEIAICIAA BT R % . CPAO ML B, B CK
07 138.1% (P<0.05), % CPA33 F1 CPAS8 4 HIHin 1
24.9%1133.0%(P<0.05); #H [F] F£ M58 % T, CPAO.CPA17.
CPA33 F1 CPAS8 4b#73 5% BDM0O. BDM17. BDM33
F1 BDMS58 &Ab BT B IG0 7 19.7%- 13.8%. 17.2%
M 17.3% (P<0.05). 255 1% L0385 & 1) 22 7 5 B T
eV
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Table 4 Eggplant fruit yields and biomass at each growing stage
under simulated rainfall

fisf Jfi i Fresh weight/g FJii s Dry weight/g

R ST a1l
B Gag wm B s g BN oy
Treatment -1y Seedlin Initial Fruit  Seedlin Initial Fruit
(gpot™) i flowering & flowering

stage stage stage
stage & & &

CK - 110.8b 180.7d 80.8g 408a 651d 26.7f

stage

BDMO 230.1b 1189a 253.8a 160.7c¢ 36.5a 829a 55.0b
BDM17 107.6d 118.6ab 2334b 149.8de 379a 724b 485d
1152ab 212.8¢c 1314f 39.1a 695bc 445¢
117.1ab 202.5¢ 1234f 405a

BDM33 -
BDM58 - 67.8cd 41.7¢
CPAO0 2785a 121.2a 2657a 1924a 40.1a 835a 639a
CPA17 2102b 117.5ab 232.7b 1704b 403a 71.7b 60.7a
CPA33 131.2c¢ 113.6ab 207.9c 154.0cd 37.5a 69.8bc 53.0bc

CPA58 - 1159ab 2049c 1447e¢ 40.0a 693bc 49.6cd

2.4 AEREBEFTEEKAREREERS . ZHEEITH SPAD
(= pAD)

W% it A [F] R A7 771 B A [ o T o B %) [0 ik v« 256
HREFEWFW (R 5), FEAEREIFHN, [5H5 0% s
SR . AN, S ACFEZ ARk . 2E
MBI TR EFEER (P>0.05). E4558 Y, CK ABERIPRE .
M BT HABALTE (P<0.05), CPAO IRk 4 HiAt
AEEREE T 9.1%~34.2%- ZEHHIER T 7.6%~36.1% (P<
0.05); AT, Wi LIRy 7K CPALT.
CPA33 b B [F)4K 15 73 ) B it A% Gt 8 7K 2 ¥ BDMIL 7
BDM33 P EFE S T 7.8%. 4.4% (P<0.05),

#£S5 BUMEWNTHFRKS. ZHEMMH SPAD &

Table 5 Plant height, stem diameter and leaf SPAD value of
eggplant under simulated rainfall

EX|

Stem diameter/mm

#k=r Plant height/cm SPAD B SPAD value

AbEg L e bt

Tream O g i DERIER g s
ji - i W] Initial 2558 ; o 25

ent . Initial . Seedli- Initial ;
Seedli- . .. Seed- flower- Fruit . Tuit

floweri- Fruit “. . N ng flowering (ao

ng ng stage stage ling - Ing - stage stage  stage stage
stage stage stage

CK 260a 460d 473e 65a 81c 83e 39.0ab47.0cd 454f
BDMO 26.0a 52.3ab 57.0b 6.75a 9.6ab 10.5b 39.0ab 489ab 50.3 bed
BDMI17 28.0a 51.0abc54.0c 7.0a 9.1abc 9.8 bed 39.1ab 46.9cd  50.8 bed
BDM33 25.7a 488cd 52.0d 64a 89abcl0.4bc 39.5ab 47.3bed 49.0de
BDMS58 26.0a 46.0d 51.7d 6.5a 8.6bc 9.6cd 394ab 46.7d 479e

CPAO 28.0a 533a 63.5a 6.5a10.1a 11.3a 385b 498a 53.6a
CPA17 27.0a 51.0abc582b 6.6a 9.6ab 9.8bcd 39.4ab 489ab 523 ab
CPA33 25.0a 49.5bc 543c¢ 7.0a 9.4ab 10.0bcd 40.0a 48.2 abcd 51.5 be
CPAS8 27.0a 463d 51.7d 7.0a 87bc 9.5d 39.0ab 48.7abc 50.0cd

V2RI, a2 (SPADS02) HIELAE 5
TEVIN b G 2 & A RAFIAE S, AT LU TED
EERIIIER . AN [ B N 98 T i AN ] R4 7 % 561
MR SRR R E S RGER 5). BT, Sak
HE M ERELEEER (P>0.05); {EIHTEHIRT,
CPAO. CPA17. BDMO ) SPAD fti#:w, 20 5l%e CK #2

BT 6.0%. 4.0% 4.0% (P<0.05); {EZ5 5], mWijt{s
1711 & 4b P SPAD B3 ¥ 3% 15 T CK(P<0.05), H: 1 CPAO
#] SPAD fH fxrfm, BHAMAEIRS T 2.5%~18.1%
(P<0.05). M[FIPFN5REZ T, CPA33 fl CPASS AbFE 437
5 BDM33 Fl BDMS58 #1517 5.1%F1 4.4% (P<0.05).
2.5 ARAEXTIEFLIEMEHETENF

B 55 (47 751 PR 58 e % A N 0 e B Rtk e, A FE
BhMAESER S EEREF (P<0.05), H--34 3480
TEEEIEM (B la). fEiHEMY, BDM33 LHE
W& CPA33 #2857 67.4% (P<0.05), BDMSS %
CPAS8 5T 73.1% (P<0.05). fE455 8], CPAO +3%
AR & R BMDO J8/> T 18.8% (P<0.05), CPA17.
CPA33 Al CPASS 434 BDM17. BDM33 A1 BDMS55 Jik
BT 23.9%. 41.8%FH1 45.3% (P<0.05). BDM58 4bFiA
RO R, B CK 3R T 332.5% (P<0.05), HiAHIA]
£477)¥) BDM0O. BDM17 Al BDM33 #0171 177.1%-
75.7%H1 15.7% (P<0.05), . BDM58 &b FH7E 25 5 1 15 %4
o B AR AR . A RIS T 76.0% . 214.9%
(P<0.05); CPAS58 b3 7E25 BIAMA R AG L. %)
I T 66.6%. 108.7% (P<0.05). 4
i it B R R BOE T N (B 10). 25541, BDMSS
AT () 35 A mE A e, B CK N T 41.4%(P<0.05),
CPA17. CPA33 Fl CPASS AbHE f 44 & & 43 73 55 [F B4 R
SERE[Y BDM17. BDM33 il BDM5S i/ 7 4.3%. 9.1%
F118.0% (P<0.05).

<80L OCK  @BDMO EBDMI7
g BDM33 [CI1BDMS58 EJCPAO
?; = OcCPA17 EICPA33 EICPAS8
2 6.0F
1 .6
g a
B
R 540
1! :
a dc o¢
3 fefS > efdecde =
© 2.0 i
..g ] . 1
2 . i
E HEH- FE
< 0 - . _.j_
RAE:E]
Seedling stage Initial flowering stage Fruit stage
H:F i Growing stage
a. THEARUR SR
a. Available copper content in soil
. 45F
o OckK OBDMO EBDMI17
'f.:b [ABDM33 EIBDMS58 EJCPAO
§ 40 ECPA17 EICPA33 EICPASS
@ 8351
2 be
¥ ab} a2
g?, 30} © % ;" o=
1t AT =
& FE H
o 25+ e aENE P/:
e THH ga
S L . om .
= 20 et NRE 4. F )
P IRTEH ]
Seedling stage  Initial flowering stage Fruit stage
HEH Growing stage
b B LM &R

b. Total copper content in soil

RS T PR
Fig.1 Available copper content and total copper content in soil
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3 it it

PRAPFITELRAED) LRI A% 3 — MR R AR H
REFE. MR A A EE T AR R E AR,
AR IR TER « MEZE. WS B A B K I 0 ML 2H R
(i 2P, X e R . BB AR
B 52T R A T B R R R ISR AR 2
M) — P EE R EAE . ARR A RITTK SR, A&
WK (F2), ZEF/K (WD) FIREK 150,
7956.3 mN/m; CPA [J5RTHI7K 774 35.5 mN/m, % BDM
A WT (R 5K SR T 33.4%F0 37.0% (P<0.05); R~
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Effects of copper-based protective agent on eggplant growth and disease
control under simulated precipitation condition

Ma Jinzhao!, Zhang Min**, Liu Zhiguang®, Wang Xiaogi', Tang Lingyun®, Liu Bei?, Chen Haining®
(1. Engineering Laboratory for Tranlin Fulvic Acid Based Fertilizer of Shandong Agricultural University, National Engineering Laboratory
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(Pingyuan) Co., Ltd. Pingyuan, 253100, China; 3. State Key Laboratory of Nutrition Resources Integrated Utilization,
Shandong Kingenta Ecological Engineering Co., Ltd., Linshu, 276700, China)

Abstract: Precipitation is an important factor affecting the efficacy of the copper fungicides. The purpose of this study was to
explore the leaching loss of copper-based protective agent (CPA) spraying on the leaves of eggplant (Solanum melongena L.)
and its effects on the growth of eggplant under different simulated rainfall intensity. The traditional Bordeaux mixture (BDM)
was considered as a control. A pot experiment of eggplant was conducted at an intelligent greenhouse of Shandong
Agricultural University from July to October in 2015, to investigate the leaching rate of CPA on eggplant leaves and its effects
on disease control of gray mold, yield, biomass, available copper content and total copper content in soil under the situation of
spraying BDM and CPA under simulated rainfall intensity of 0, 17.1, 33.7, and 58.7 mm/h. The tests were performed with 9
treatments with 4 replicates. The BDM and CPA were used in the regular amount. The results showed that the surface tension
of CPA was decreased by 37.0% and 33.4% respectively, compared with the surface tension of deionized water and traditional
Bordeaux mixture. The contact angles between CPA and eggplant leaves were decreased by 28.1% and 31.2% in comparing
with that of deionized water and BDM. At the seedling stage, initial flowering stage and fruit stage of eggplant, compared with
the BDM treatments, the leaching rates on eggplant leaves in CPA treatments under the simulated rainfall intensity of 17.1
mm/h were significantly decreased by 33.2%, 10.2%, and 32.0%, respectively; the leaching rates under the simulated rainfall
intensity of 33.7 mm/h were decreased by 19.3%, 15.2%, and 19.2%, respectively; the leaching rates under the simulated
rainfall intensity of 58.7 mm/h were decreased by 15.5%, 11.5%, and 20.9%, respectively. At the fruit stage, compared with
BDM treatment, the disease control effect of CPA treatment on gray mold was increased by 51.6% under no rainfall situation;
the control effect on gray mold of the CPA application under the simulated rainfall intensity of 33.7 and 58.7 mm/h increased
by 70.8% and 181.0%. The use of CPA also significantly increased the plant height, stem diameter and biomass of eggplant at
fruit age of eggplant. At fruit stage, under no rainfall situation, the available copper content in soil sprayed with CPA was
remarkably reduced by 18.8% when compared with BDM treatment. But for the total copper content in soil, there were no
significant difference among all those treatments. Under the simulated rainfall intensity of 17.1, 33.7, and 58.7 mm/h, CPA
significantly decreased the available copper content in soil by 23.9%, 41.8%, and 45.3%, respectively, and also decreased the
total copper content of soil by 4.3%, 9.1%, and 18.0%, respectively, when compared with BDM treatments. These results
demonstrate that spraying with CPA on the leaves of eggplants under the simulated rainfall intensity of 17.1, 33.7, and 58.7
mm/h not only significantly decreases the leaching rate of protective agent, promotes the control effect of gray mold and
increases the yield and biomass of eggplant, but also reduces the accumulation of copper in the soils.

Keywords:. precipitation; leaching; disease control; copper-based protective agent; eggplant; gray mold



