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Table 1 Different cultivation methods of cucumber
BE I BN EAE A A Pt SEAE AR B iR 5 =
Cultivation way Planting time of cucumber /Year. month. day Way and time of accompanying or relay intercropping arable farming
VR 2008. 04,27 LA RAHE DTS
Cucumber-cucumber
INEE-ER 2008, O4. 27 /NFETF 2008 4F 4 [ 17 H4EF EFRZ QWM SRR DG 25 g, NEFEFRIMSEKYE
Wheat-cucumber o K, 4/hE K] 30 cm AFE| & EFRHBIHIR 2 226
e -HIK 2008, 04. 27 FET 2008 4F 4 A 17 BH#EM ERIRZ S BN R, BRI ERHEE 25 g. DEFEEMSERKYE
Oat-cucumber o K, H/NE KB 30 om BFE] F bR BB 22 /)
BE-HIK 2008, 04. 27 FATF 2008 4F 4 A 17 AR ERMZ AWM, G2 250 g, BALKBYIRENA KA, 6 A
Green onions-cucumber T 19 H ik
Fr-#HIK 2008, 04. 27 FREME L2008 £ 5 A 5 HEMFHINBLEZNE., FrRRIEN 15 cm,2 Z22ZHE 3 17,33
Celery-cucumber o 31,6 A 19 Hikak
FI3E-#K 2008, 04. 27 FISRERE 2008 4F 5 A 5 HEM TR 2 2222 8], [AIHE 35 cm,2 223N E 2 fTEK, B Fili
Chinese cabbage-cucumber o 5 H 24 HE—¥FH3E,6 A 6 HH3RWE
*2 HIVRE SRR E
Table 2 Classify of cucumber diseases
FI#9% Powdery mildew F5259% Downy mildew FBEM Angular leaf spot
Classify Disease condition Classify Disease condition Classify Disease condition
0 ToIs Bt 0 TeIRBE 0 TeIRBE
1 FRBETE B 5 E B 1A T 1 R BETE B 5 TR 50 LA 1 R BETE B 5 TR 50 LATF
3 FEBETAR & A 2% ~5% 3 R BET AR i ALY 696 ~10% 3 R BET AR 5 ALY 696 ~10%
5 P BETE AR o T ALY 696 ~20% 5 FEBETAR & A 11%6~25% 5 FEBETAR & A 11%6~25%
7 FEBETAR & A 21%6~40% 7 R BET AR o T ALY 26 %6~50% 7 R BET AR o T ALY 26 %6~50%
9 W PRBE B I8 AR o i T AR 4020 LA I 9 S B T AR o TR 5096 A | 9 S B T AR o TR 5096 A |

L4 BAESr
6 A TR 4R BOHE 1Y 32 B8R A Microsoft Excel (Of-
fice 2003) 345 i s B PG AL B SR SAS 8.1 84, 2=
S ANOVA 1372,
2 BR5HW
2.1 OR[EFEE 7 =0 8 T 3 A2 )
2. L1 OR[RERBE 7 =0T 8N FE 850 & 0 R SO I 48 3L
R mFE3IAEAL6 A 9 H, AEEMEENENEE
I A SR 38 I 2K T R, S - INRN [ 3 - TN AL 3
#3 ARAFBEAFANHENEERLZRELNRM

Table 3 Effect of different cultivation methods on
incidence of cucumber downy mildew %
Kb P ATHE Survey period
Treatment 6 H9H 6 413 H 6 19H
HUL-RL 24.674+2. 31a 26. 4442. 69a 27.784+1. 54a
Cucumber-cucumber

INFE-

SR 20.00+1. 15b 25.1141. 02a 25.5643. 29a
Wheat-cucumber

T

R 19.33+0.67b  23.331+3.06a  23.67+1.33b

QOat-cucumber
%ﬁiﬁm 18.67+1. 33b 23.11+3.67a 23.78+3.15b
Green onions-cucumber

FERBUL 14.114+0. 77¢ 14. 00+ 1. 76b 14. 67+1. 76¢c
Celery-cucumber

SR 13. 22+1. 68c 12. 89+1. 39b 16. 00+0. 67c

Chinese cabbage-cucumber

R PR/ NGFERE 0.05 KFERBEN, TH,

Note: The low-case English letters stand for significat difference at 0. 05 level, the

same as fdlows.

BT BR R BIAR T 42. 8% F146.4% 6 A 13 H &=
F-H T E - T BN B ER AR R B SR THE
AbFE , XoF BB B 7R B I R R R R 6 A 19 B, BRI
-GN, e B KT X R, -8y
K- T B AT . 3R 4 AL BR 6 A 19 H/NE-HK
JEFRAETF X RSN, RS R 5% 3 HA -3, ULHfRE
MEMEBEMH T HBERME A, K-8 me

P vy
- AL SR fe
F4 AEHEEAXMNENEERRFEHHZ N
Table 4 Effect of different cultivation methods on
pathogenetic index of cucumber downy mildew
AbFH JHZE I Survey period
Treatment 6 H9H 6 413 H 6 A 19H
BH-ER 16.44+1. 54a 26.44+2. 69a 31.70+6. 67a
Cucumber-cucumber
AHRRI 13.3340.77b  22.3044.79a  22.563.29b
Wheat-cucumber
-
Gt 12. 89+0. 44b 21.11+6. 81a 25.33+5. 8lab
QOat-cucumber
%ﬁ_ﬁm 12. 44+0. 89b 20. 74+6. 56a 21. 484+5.78b
Green onions-cucumber
. FERBUR 6.0440.26c  9.33+1.18b  9.78+1. 18¢
Celery-cucumber
FRSUL 5. 7440. 56¢ 8.5940. 93b 10. 67+0. 44c

Chinese cabbage-cucumber

2. 1.2 N[F#IETT 200 8 I B A0 3R B i 48 4L
WM 3R 5.6 AL BUNEA/NE L EMEB AL
PSRRI S 394 42 i BT B i 7R T HCR 5 78
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Table 5 Effect of different cultivation methods on
incidence of cucumber angular leaf spot %
Abyg Y2 RT3 Survey period
Treatment 6H9H 6 413 H 6 19H
RI-RR 31.33+2.31a  33.1142.69a  33.7140.77a
Cucumber-cucumber

NEFUR 26.4440.77b 30. 6742. 67ab 30. 89+5. 00a
Wheat-cucumber

e

ME-RL 25.56+1.39bc  29.11+2.14b  29.4440.77a

Qat-cucumber
%ﬁ_ﬁm 22.4442. 14c 28. 44+2. 69b 28.90+3. 71a
Green onions-cucumber

FERRUL 10. 22+0. 77d 20. 00+1. 15¢ 20. 2242. 69b
Celery-cucumber

SR 8.44+2. 34d 18.22+0. 38c 21.11+1. 68b

Chinese cabbage-cucumber

&6 ARFES X HIN AR R AR

Table 6 Effect of different cultivation methods on
pathogenetic index of cucumber angular leaf spot
Kb JHZE I Survey period
Treatment 6 A 9H 6 413 H 6 A 19H
BUR-HR 20. 89=+1. 54a 33.1142. 69a 38.07+6. 48a
Cucumber-cucumber

NEFUR 17.63+0. 51b 25.63+4.45a 26. 89+5. 00b
Wheat-cucumber

ek

HAE-HR 17. 04+0. 93b 26.1547.26a  31.5645. 05ab

QOat-cucumber
%ﬁ_ﬁm 14.96+1. 43¢ 25. 3346. 36a 24. 96+6. 89b
Green onions-cucumber

JERBUR 3.4140. 26d 10. 96+3. 34b 13.48+1. 80c
Celery-cucumber

SR 2. 8140.78d 10. 07+3. 34b 14.07+1. 12¢

Chinese cabbage-cucumber
2.1.3  OR[FFIE =% 8K B A& 58 B I 48 5L
BN R 7 AN BN AR FEAER BN E B R A
RIS EE WA AR AR, 6 5 19 HAAS
SRBH /INEZ - e -3 IR B 20 B TAL B N 8
P FR) R 9 I 25 IR T O - I A R X R, L)
Z-HN, M - N B A -3 R R R & 4 5l B R
66. 3%065. 2901 83. 200, J3E-3E AL BRI R I &
W R, FLUGR XS IR E S AL 3, Z AT %

5o BA-ETAC IR EOBR I 2R R IR A i 8 WAL 3
UCREE 45 R 3 /N2 -2, e 22 - AN B 20 - Ak
PR IE 18 RO AR, VLB LA B 3 R Oy A R T

B B R R
F7 AEFEAFXMEREMREERENZ N
Table 7 Effect of different cultivation methods on
incidence of cucumber powdery mildew %
Kb ¥ VA2 It Survey period
Treatment 6 H19H 6 A 27H 7H13H
BL-HR 19. 78+2. 14a 21.78+2.78a 27.33+1. 15a
Cucumber-cucumber
INEE-ER
Wheat-cucumber 6. 6710. 67b 8.00=+2. 40b 10. 00+ 1. 00c
W
ML 6. 89+2. 69b 5.56=+1. 68bc 10. 00+ 1. 00c
Qat-cucumber
%ﬁiﬁm 3.33=+1. 15¢ 4. 2240. 38¢ 9.00=+1. 00c
Green onions-cucumber
FERHUL 20. 44+1. 02a 21.784+2.69a  21.82+1.39ab
Celery-cucumber
FI3E-#K

18. 00=£0. 00a 21.33+1.76a 22. 89%2. 14b

Chinese cabbage-cucumber

* 8 AEHEAXMERAMFRRBEERNH
Table 8 Effect of different cultivation methods on

pathogenetic index of cucumber powdery mildew

Kb ¥ Y2 It Survey period
Treatment 6 H19H 6 A 27H 7H13H
BH-ER 13. 19+ 1. 43ab 14.52+1. 85a 15. 78 +0. 38a
Cucumber-cucumber
NE-HK
1.56+0. 22 2.67+0. 80b 3.027+0. 52b

Wheat-cucumber ¢

sk

e 1. 63+0. 90c 1. 8540. 56b 3.004087b
Qat-cucumber

%ﬁiﬁm 0.447+0. 38c 1.4140.13b 2.124+0. 21b

Green onions-cucumber

FERFUR 13.63+0. 68a 14.52+1. 80a 15. 41+£0. 46a
Celery-cucumber

FRSUL 12. 00+0. 00b 14.22+1.18a 14.96+0. 71a

Chinese cabbage-cucumber

2.2 NIRRT A0 B R A 5

HIFR 9 AT, AT L 2 PR 1 B TUR S 44
R CHMIAMEAN & &, HBRE THREN &2, 8
SEH AR AR TR AR ER I & B, FP3e-BUAL
BRI T AR CHER, NE-FN LTS
A-H TR BRI B AR Tl BT i &

=] b . [ L/,
x99 AEHFIE A MR RREF M
Table 9 Effect of different cultivation methods on fruit quality of cucumber
HFERC ATV R GiFc: (sl
st L _ NOs-N AV A
Vitamin C Content of Content of soluble protein
Treatment /mg + kg~1 Soluble solid/ %
/mg « (100g) ~! FW soluble sugar/ % /mg « (100g) !
#JR-# ) Cucumber-cucumber 11. 53+2. 47 be 2.304+0. 046 a 1. 0640. 04 be 366. 75+20. 09 ab 9.033+0. 32a
/INZZ-# K Wheat-cucumber 13.78+1.57 ab 2.33040.221 a 1.0240.01 ¢ 359. 73+22. 02 ab 8.400740.39 b
FeE-# /K Oat-cucumber 11. 09+1. 61 be 2.32640.172 a 1. 0740. 04 be 354.29+6.84 b 8. 35040. 18b
FZ-# /X Green onions- cucumber 16.13+1.95 a 2.539+0. 284 a 1.144+0.03 a 385.29+9.42 a 8.483+0. 32b
TE-# K Celery-cucumber 9.83+2.70 ¢ 2.244+0.187 a 1. 06+0. 06 bc 368.57+9. 29 ab 8.400+0. 21b
[13%-# JK Chinese cabbage-cucumber 13.67+2.01 ab 2.385+0.136 a 1.10+0. 05 ab 258.94+13. 66 ¢ 9.050+0. 32a
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Impact on Main Diseases and Quality of Cucumber with Various Cultivation Management

WANG Dong-kai' , YANG Wei® ,LIU Bo® ,PAN Kai* , WU Feng-zhi®
(1. Russian Industrial and Technology Cooperation Center of Heilongjiang, Harbin, Heilongjiang 150090; 2. College of Horticulture, Northeast
Agricultural University, Harbin, Heilongjiang 150030; 3. Information Center, Heilongjiang Academy of Agricultural Sciences, Harbin,
Heilongjiang 150086)

Abstract ; Concomitance of wheat,oat and cucumber,intercropping of Chinese onion,Chinese cabbage,celery and cucumber
were studied for impact on diseases and quality of cucumber under different cultivation management. The results showed
that the occurrence and severity of both downy mildew and angular leaf spot were decreased significantly with either
cultivation method, among which best results showed with intercropping of celery-cucumber and Chinese cabbage-
cucumber ,downy mildew incidence reduced by 42. 8% and 46. 4% respectively;occurrence and severity of downy mildew
were remarkably decreased in treatment of wheat-cucumber,oat-cucumber and Chinese onion-cucumber, powdery mildew
incidence reduced by 66. 3% ,65. 2% and 83. 2% respectively. Content of vitamin C and soluble protein in cucumber were
significantly increased in treatment of Chinese onion-cucumber,while the concentration of nitrate was increased as well.
The content of nitrate was significantly lowered in treatment of Chinese cabbage-cucumber; content of vitamin C was
notably decreased in treatment of celery-cucumber. The content of soluble solid was significantly reduced in treatment of
wheat-cucumber, Chinese onion-cucumber and celery-cucumber.

Key words: cucumber ; concomitance;intercropping; disease;quality
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