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8 FE. DBERAEXT IR (CKO, 72 R T BT [ AR AN [ 5 5 (BREE 204 404 60 cm) $K77%, WFFCE IR ANA] Rl
JEEXS BRABURE NN A SRR A R, AR R — R 2 A B a SR I T B 45 R RH1: KI5 S U 2 (A4 mT LAY
RUIG HABEETA AR Py 08 154 ORI A 2 3 25 PR AR . B SRR IR B L AR (R ERREE IR, A A BRI J=
IS LA B, BB e B (SODD. i &L Al (POD). £y Ll (PPO) il PERIM 4K & it
ITh e, BRARBEI G TE A AR I A, BB IR A58, e fdm, MBAITEGE. b, SIRMREEDS 60 em ()
FVEALEE (Z3) BRI, SHBMUERBIA MRIE S T 78.23%, BT~ RGN T 53.8%, J+ & 48 MU e nl v vE & (U

ATVEERE K VC Ei.
R A R BRI MERE; K

BARE N E EM ez —, A= Ak B
K, 2018 4 rh [FBAREFH AR 213.3 75 hm® (F 57
WA, 202100 AR, BRBSCEE SR AF N — PSS K 1+
&3 T T 48 8y 4 T S0 Bl P SBOR0E™ (1) 32 2E 1A]
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BRAUEE M — B AL R Bidase, b2 5)iEg)
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ES&WB: FEIEHEEr AR R KA L %K H (CARS-23-C10),
LA PARERAN LB AR B F QI R R I H (2019 45, ZRAbgoll
K “mlEsERy BINGH

Zitk. ol EIERMAIRRIMRITCE . BARMKI =%
Biia AR, HAAmgiG U . R 2R
A HRE S 1S B — S E (Chenetal., 2019),
RV MR B G AR TFB . —, A
R DL — Fh R B i, TS R NIR (it
VEWIAE K SR AR R DU 1 S R B R0 b o
B YD A AR . AR BRI 5 iR
FE 1 5 R B8 0 i 2 TR R 2R, n ROR S AR A TRl
BEAR 7 28 SR RIS, T3 PR RO ZE JE
MIRFZH (TIH &5, 2016); [AEREWIREEYHT
PE, HREANRAE, SUBREMRAE KBS R 3 m
TEVIRI =B ARG, QS e AR Bt . 2 4
T BRGER EA BAL R (SOD) i 48 AL 1 (POD)
LPU A CRERTEYE, (RREBAAE K CE R 55,
2020);  BRABURI R K (B /E AN B8 £ w5 BRI = Al
FEEE, T L BRSO . R AR AR R B
(IR ER (Zu et al., 2008). AN[REIVEY)E1E 5
TR RCRE A E, 256 FEEDEAE R
W B, RRHEMAEKIGIER, Wil
BN AR —— A2 (B EZE 5, 1988);
BIRRES 2 PN BT, RS, RS
(X753, 2018; Manila, 2020), %5755 25 # [
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ERTLEGE R ERHAE S RS, WA IE
K3 R GRIERE 25, 2016). KA
JE e 2 R A (A SR B T o U i A= P v
—FABF B, HCT HAE MR b,
RETE SGT 5 J5 5 BRI J5 X BB R 32 e A
Ty T C o AR IE . Ak, ARES I B T T
R [R] 1R 25 5 s tH AN ) R A i ) T
PRIREE RO BB KRN R AR IR, B T AR
TP (2 A R A AP (LB A
1 MRS
1.1 3R

BERBRUR AN S, TSR M
WABRAR; LIFT R4 E R 2 Ak a4t
SRR 5 1 B A& SD33 H L AR R ML K = A - 2
B BR o B AR ) o B S wE R
1.2 K s*%

T 2018—2019 A7 AR b A0k K 22 g ik
AT

PR 2018 425 H 17 HiR=EHMEH, 7H
6 HE KA —BUR 4t R H T 7 e iAE
KM, BEEDE 80 cm, ME[AIEE 40 cm, BEK: 5 m,
PRHUE FEPREE A 30 cm, I _E XUATIE] A 40 cm,
[ B 25 5 L T JBABORUA T 2 T8], 55 9 S bs 4p [i]
FEA 20 cm. FRHE S D5 VRS B SR 3 N ab B, R
LT HILL 20 cm (Z1).40 cm (Z2) 160 cm (Z3)
(IRRBEHEAT 7R, BRI 4~6 K, 4 EI AT
T (R AR, T BB 58 95 A [ %5 B [a]
FEAA, DLEAE BSOS R (CK). FRALFE 3 IREH,
F/NX 3 BE, NXEAUA 12 m’, BEALIX 4 HE5,
FE [R) 3 JE B . 8 5 1 A A8 /0N DX [ e P T
WL JE 3 M E SR T RREH (RN B R
2ATHARHEC L M%), R V)220 07 P B
FEAEARPEIE (G EK %, 2003). #E)E,
/N X AL B2 B 1 10 RRBEHUEE AR AT, I
SYAAEREE 04 120 24 dMERK S . 22 (R R
B 1A X A B D B e 6~18 d Wl E B
PR F 07 15 em Ak (176 28 B2 R0 25 SR AR BE
PLJ R 10 cm Ab (1) - 4583 FE AUAHXHR A2, BRF 3
d Tk, LW S R ARG 0. 12, 24dik
UK S AL 3~5 PREIIRE T v CREbR B b1
g

NS A WMEM AR HE G 24 d
& /INDXCBE 0 B R TS 9 H 8 HER IS
7=, 00 E SRS S B AE bR . 7 R SR R () 2 75
AR AT AR N BRARUEE o A% FR D BE R s B, [RIET 4B
T BRI AT mNT S B, R Tk
i T A 15~20 em I, K558 D5 B0 2 5 B ]
B, XTSRRI
13 IEMNE

PRk BRI, 2R s = RO &
7ok J2 e 5 AR A X B R B TM820M 2 it i &
THIE, U AR X 1 B M TA8670 1
M ACI e s A Bl (SOD) ¥ 142k H
NBT it J7 %0l &, it S8l (POD) &M% H
WOIRENENE, ZWHmEEE (PPO) &K AR
FFREIE (FEA, 2000); HAER SRR
PRI E (BFRE 25, 2010); mAEMERES B
R Le ekl e, nIVE R B A 2R G iR
W G250 &M €, VC &R 2,6- ~HAMEe
TEENE (54, 2000).

Z WA PR A A 7k CE Mg 45, 20200
N BRARCE R AT 15 > e O 9, o 1 4k, Hb
A SRR 3, M REREE. RCAWIE
BE; 54, ZIEAWEERE; 74, H EEEEL B
ZEEERI AR D 9 O, MERIE T T BRI TR
RIAFFNGTIE R -

WTETRE = ¥ CRIURMRE < N RE) / CRER
MRl < Fe i AED > 100

RIFZE = JAREL /A SR x 100%

BIaBeR = O BRI TR - AR ISR E0 /XTI
TEFREL < 100%
14 HIELLIE

¥ F Microsoft Excel 2019 # /4 AbFE 06 %54
FIH Graphpad Prism 8 % - 2 il K| %, K F SPSS
26.0 BAFHAT ST 501, K H Duncan i 52 ¢ 7 2
AT T ZE b
2 HBR57H
2.1  EKIEMERE R R & £ =0

B 1 a5, BRERIR RS, B R s

TEFREOR R IR R I R, BRiRRURIE R T 54%
DL b o HA T RREE A 60 cm (1) Z3 Ab 3 05 1
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x 1 KT ENER E X IR R & £ RN

b ER AEEGE: KIRHNY% BB R %
CK 22.05+2.10a 51.56+1.56a —

Z1 9.95+128b 28.13+1.56b 54.88

72 741+1.10¢ 21.88+271¢ 66.39

73 4.80+1.18d 18.230.90 ¢ 78.23

T RPFEEEREARNG FREFROREREE (P <0.05),
ESGE

OCcCK Bzl

30
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ek J i/ C

T C

B Ja R %ud

B VA ROR B, K3 T 78.23%, L TRFREE A 20
cm [) Z1 Kb 23.35 HAr R
22 EKHEMEEENIERNSN

W 1 pR, RIS R AE B T B A
TR R o F Ah BH 5 2R AR 2 SR I P e e 1 S
6~18 d = FRERES, HEIRE /58 40, 60
cm [ Z2, Z3 WERAERER G 9~18 d it 2 iR L35

0z2 BZ3
70

SRR EE %

IR L %

15

P A R Hud

El1 ZHINEEEEX TR
7l — AL BRI A A BN RN S FRER AR Z R R (P < 0.05); Z1, #EJ5[AHE 20 em; Z2, #J5[AIHE 40 cm; Z3, % 75[RIME 60 cm;

CK, BARBHG .

FT HAEBM (CKD. ZAbHH T 10 em A+
R EAER G 9~18 d W EFMLT CK, H Z3 &
PAEEEE 18 dIN B T Z1; LA A fE
LT FE BRI BRAR, BR T 32 S 9 d 1N
Z1 JhERAL, AR B AR A B KT CK.

23 KHEMEEEX BRMIMBEEXEERERN
Al

23,1 IR AVAE S AT IR SR A8 K Bl E 4 B
e WP 2 BN, RS, BEE BB R A,
& Ab B AR Fr ) SOD. POD #1 PPO 3 Fhi 5 AH

KEEVE AR FRREN T & HESR (0D,
B (AR % B BRAR, B i SOD i 14 i 35 s
Wi f5 12.d, SOD iGPEA R E(E, H &M E
Em T CK, A Z3 b B2 = T Z1; B2 )5 24 d,
SOD JEMERM N Z3 > 22 > CK > 71, HZERE
2 . POD JiF 11 Fifi BB o fs 35 I = T g B 7
FE B 24 K POD ¥ 14 b 58 775 8] A 25 i PR AIC T 2
Tt #EE S 12d, POD LRI 23 > 72 >
Z1, FaEnEREE HEE24d S4H
POD 75 1% 2. 3% s T I . #2586 4K PPO T PERUIK,
— 79 —
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12 24
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* 2 E7EERE X ERAIR SE A BRI RN

WhEE ATAVEE A i/mg gl ATAMERE % VC/mg - kg'!

CK 0.230 +0.004 b 3.088+0.103b  452.76+15.19¢
Z1 0.247 +0.008 a 3.244+0267b  448.56+21.53¢
z2 0.250+0.005 a 3.524+0.156ab 51324+ 1827b
z3 0.250+0.003 a 3.753+£0.112a  572.88+30.06 a

VC Rz ItE (2.

243 BRI E AR T N Hh R 3 A
B, BEE RVER IR, BB R AR ks B
Perm, MERIR T E R E K. A R IR ARk R A
K Z3 Ab BRI S fe i, 43l bk Z1 f1 CK 3
T 62.8% F1 53.8%; A as i, 43 Al b Z1 A
CK #2757 29.1% F1 65.2%.

®3  ETENERE X BRI RN

e B 5 DN SRR

kg (667m>) ' kg-(667m’) ' jr-(667m’)
CK 3207.0+121.5¢  — 13 726.0 +520.0 d
71 3030.9+33.8d 5102+7.7a 17 564.1+214.0 ¢
72 3982.1+38.0b 2589+28b 19373.5+187.8 b
73 49333+712a 173.8+23 ¢ 226774+3254a

W B TR BN R SR AT 3 AR IME, 4 il 4.28 UG -
kg #19.00 7€ - kg .

3 TiR54ie

[EVEVE A —FifE gk 70, RRETER A RS
ZAEPE SRR G R 1) [R5 v R s e R
H, EIEHAR T AR BRI R E 45,
2017); [HIAE AT 63 1 5 ) e = 2 50 R L PR,
DAIA B4 il 995 Jir b i A AR SRR AE KT E 19 B8
U0 AV 0008 B —— 2 5 B 10 L e 10, FEAN
i 35 CHIMEL N AENE H B A B0, 5
Hh A SR R S S I AR — s Y N AR )
SRR R AR AR R, TR EA ]
i TR BARE B E IR R, I R
FEi iy, AT AR S ORI S AT BRSO A
WEAZ Gt , DR s T VR IR B B 5 (R A R 0
(%% (Fengetal., 2017), ARG, LKInE1E
JaRTEEANEAE RGN —E . A RIS
BRBURAEREARTE B, TR R R AR A, AR
T JE AR E AR DA SR 10 om Ak () 115
T SRR B I AE AN R R B FAR T X . ] L 56
JIAIAE J i PR AN PR P A X A2 5 T PRV B KA

—SEMAMHIER, JUHE Z3 kb3 CEIRAERRER R
60 cm) PR T IEA XSRS, BB O
P BORUR I R K T LA AL FE R B, B R IA
FY 78.23%.

BRARCEE 9 BAR R T AR S, 0 R T AE
HerhAe, HUARE R A2 B0 R B S,
B PR IS B BAEE T B AT DUIE I 2 S sl i A4 4 31
HAkikk E (Jadon et al., 2015). Ak, 448
It T HAAERR 15~20 cm I PG TREAT B0l 2
SRBBURE [] v B, 3 P SRS g 2RI A b 45 3
FERMDEHR, 7E— e R AR IR R AR A 1 [R]
i, AR TR R BUROE R IRIR A
TG K BRI RO 25 B (A 1 . SRR 5 AR T
ML ARG, R IR RO T 7S T AR 1
A, IR AVER RO, A BRSO
RN, SARREZE, KT HIK 2B,
[F Bof 2% [ 3 4 FIRR 3R 5% 57 5 P RV KA —E 1)
IR o DRI SR TR AR 2 FE R CRREE 20 cm) 1)
Z1 Kb FEBARPE s A ZE R R T A 2 AN b3, [F
e i BB T CKs 1R I3 [R5 B/ CRREE 60
cm) ] Z3 KhER SR RRAR GBI, P B .

T IR RV RE 8 AR AR SR AL 1) A
KIREE, ot i BN R e 0% 58 I A 2 i@ T i )
A FERTAENLEIEE = B S PUREE . EEREBRE, A
B i3 2 SR A e R R T, AR S IRE S B H &
BifEEE R AL — RPN A B AR, Hh
AAEALEE (SOD). WLl (POD). £}
AALEE (PPO) 59 0kl . — MM vE M I T =i 4R
FEHERPUR MR 9R (Delledone et al., 2002),
SOD #1 POD i 4 3 hn A 2 H HH 5= 143 b g 7 38
58; PPO {E N — Rl 4b 38 IR B 7 ' & 7 F b R 9%
ER, R gk b g HE DR R PR, S
I AR, ] ke Ao e R AR
WSV A fS, P8 AR RS0 A O O i
BER S, SRR A EEEN (B
F55 201900 AARIGH, BENSZ B0 B B S
SOD. POD #1 PPO Jf iR is 2, X 5 5 N [AF
BRI A FL g R — 80 CERRME 58, 20200, BRHN
5955 R 5 I (HE1H 24 ) POD 115 4R R H- 5% e 0
P, LA %5 B & /N Z3 4b 38 POD i 1 35 12
R WIILET POD A& KE B A 1) 32 E P,

g —
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SRR A B AR KT TR, B AR
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JE TR B SRR S, TR B A 4%
RO BRI A T — P .
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U TE
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Effect of Perilla (Perilla frutescens) Intercropping Density on Controlling Pepper
Blight (Phytophthora capsica) and Plant Growth

CHEN Yingtong', ZHANG Jing', LI Kun', WU Fengzhi', HU Zhaoping’, MAO Tongyan’, YU
Xihong'", JIANG Xinmei'

('College of Horticulture and Forestry, Northeast Agriculture University, Key Laboratory for Northeast Region Horticulture
Crop Biology and Germplasm Creation, Ministry of Agriculture and Rural Afairs, Harbin 150030, Heilongjiang, China;
*Yichun City Agricultural Comprehensive Service Center, Yichun 142800, Heilongjiang, China; *Daging City Agriculture
Technology Extension Center, Dagqing 163000, Heilongjiang, China)

Abstract: Taking pepper monoculture as the contrast (CK), this experiment planted perilla between
pepper ridge double lines with different densities (plant spacing 20, 40, 60 cm); studied the effects of
different perilla intercropping densities on pepper blight occurrence and plant growth, so as to explore a safe
and effective blight control measure. The results showed that rational perilla intercropping with pepper could
effectively control pepper blight. And the disease index and incidence rate were significantly reduced. Along
with the decrease of perilla intercropping density (i.e. intercropping plant space was increased), the population
crown environment and soil environment of each treatment were improved. The activities of 3 enzymes
SOD, POD, PPO and chlorophyll content were all increased. While, the pepper blight disease index and
incidence rate were all reduced. The growth vigor of pepper plant was strengthened, yield and quality were
improved. Among them, the intercropping treatment with 60 cm spacing of perilla (Z3) had the best effect.
The control efficiency of pepper blight reached 78.23%. Pepper yield increased by 53.8%. Also the contents of
soluble protein, soluble sugar and VC in fruit were significantly increased.

Keywords: intercropping; perilla; pepper blight; disease prevention and control; growth
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