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Integrated Control Technology of ‘Five Section of Defence’ of Root Knot
Nematode Disease in the Production of Greenhouse Vegetable

XIAO Wan-li' ,HU Yong-jun®
(1. Weifang University of Science and Technology , Shouguang, Shandong 262700; 2. Farm Bureau of Shouguang City, Shouguang, Shandong

262700)

Abstract ; According to main occurrence condition and harm of root knot nematode disease in the production of greenhouse

vegetable,the integrated control technology of “Five Section of Defence” were introduced in this paper, which were

disease resistance variety selection,cultivate non-root knot nematode seedling,treatment before transplanting, medicament

planting pit,control root knot nematode after pitting.

Keywords : solar greenhouse; vegetable;root knot nematode;occurence condition;five section of defence;integrated control
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BB MIERAT FL A B SR A KR .
1 #MBS5SF*
L1 Rehk

MR BT 5 Fb AR 35 87, HERM IR AL oA,
AL T AR KR 2 B B S A 5 O R I K B R
72 1L,

L2 R

RIETF 2013 48 7 B 3—28 H e E i R AR 2%
BEMFR O EGSOE IR E NEET. E M 72 FLRTF
LIS 72 FLAFFFLCAE 2 b B, AL 3 IKEE,
BHEET E R + A =2 1, R4S RE IR
B 15 ¢ 15 ¢ 15 KB =nE A H0 2. 2 kg™ , Ab BB 72
BRI BEE K.

BErK J5 2R P Sk T i WE R PR S R 4 A
WarE R FAFREY: . B TFBEK, 25— H 7T
FFLTR AR BN BERE LS ST, AL ST R R
VERE PR, SR E A FEKE N WA=1105 W2 —
W3+Ws5, Hei, Wl 2R FETRARSFNER;
W2 2 HEE b PR, 24 55 5 78 4 E /K I T B TC B K U
HERER, EHER AR KE W=W2—W1; W3 243
R EKETRHRE W 500 F 54N NER, B
SHVEWR LR 5 s W5 A A4 T (0 8 T, 3 0 BN &)
B R,

L3 IWHWE

BRFEAMICRERITNEZ ERENER.H
KEMPHAKE. BEJNHEM—OR TG E, 8K
K S5 A Ak B e I B ke v R P B

Pk TR DAL J5 2 T 81 A R 1 B D o 5 ZRML R Wi
KR E, IS — T 0L F W b 5Bk #E; & B (Fresh
Weight, FW) i 1/1000 X 3 # & ; T E (Dry Weight,
DW) Se7E 38 R T 48 105°CF A% 30 min, 75°C FHEZE
fEEE,1/1000 K Fx & H B 15 503 B ik IR 1 450 o
PR R R =200/ MR X 2T R E ; Bk K
AR (WUE =Hk T8/ kK & (g/ke) .

L4 BAESr
RIS R Excel 1 SPSS B4 #1750 115317

2 HRE5SW

2.1 REFTFLICEER R4 i R A K8 br i B i
HE 1 7T LUE AT 1 R4 0 bk Bl B

B34 0 2 2R R R P LA B MR R B . 4

Fh 23 d J5 ,MFFFLAL BRAE AR A 4K R O 23. 56 cm, LU JEFF

FLAFER T 4.99% .,

30 —=JiEFFfLBottom hole — flFFfLSide hole
25 .
= 20 . y
‘giﬁf 15
210
~

(=T

11 14 17 20 23
& T)5 KEL Days after sowing/d
1 REFAFATE RS EHHK AN
Fig. 1 Effect of different perforated plug on plant height of

cucumber seedlings
1 2 ATLAE 3 B BN Ah i 2O Rl
VE1) 8 8 o 2 2 1 A G Y, M FLAL B A 25K 8 2 R
FIRFFFLAHEL ., #EFp 23 d J5 MIFFFLAC AR AR 250
5. 05 mm, WWRFFFLAL B T 3. 29%.

—=— JiEFFfLBottom hole — fl|FFfLSide hole

M

4.‘
=
Stem diameter/mm
S = N W R W O

11 14 17 20 23
FEFhJG KEL Days after sowing/d

B2 NEFAAFXZRZHEGZM
Fig. 2 Effect of different perforated plug on stem diameter of

cucumber seedlings
2.2 MUFFFLOCENS BN A H R AR A B T AR AR
Yy A R B e
HE 1 AT UE S UL SR B RS S A YR R
B R B TR IF FLoEE , H A O I FL AL 3 i
ok = 38 o O e 7

*1 AEFTANRENEN S Eit EBEYE MW THEMENTHEHNZ N
Table 1 Effect of different perforated plug on aboveground biomass, belowground biomass and seedling index of cucumber seedlings
e 3 HETE R WFTE LPREEE LMTE e
Treatment Shoot fresh weight  Shoot dry weight ~ Root fresh weight Root dry weight  Fresh weight of whole plant Dry weight of whole plant Seedli H_ 4
reatmen /(g D /(g D /(g B /(g+ D) /(g D /(g D e ndex
JEIFFFL Bottom hole 4.50240. 012 0. 41540. 009 0. 40540. 005 0.031=40. 001 4.91740. 02 0. 43740. 005 0. 0095+0. 001

MUFFFL Side hole  5.00940. 031 * 0. 568=+0. 019 0. 49240. 012 *

0. 0520. 001 *

5.577+0.05* 0. 544+0. 013 * 0. 011740. 0003 *

1R APEFVEERE * RRER BE (@=0.05);F 2013 45 7 A 26 H 4 ik rrt-Sa i ik .

Note; The “* ” within the same column indicate significant difference at 0. 05 levels. Measurement was done in July 26 in 2013 at the four-leaf stage.
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Fo e JT FL AL B B E T 11.26%. 36.87%, 21.48%.,
67.74% . MIFFFLALFE i 55 N &0 HOH: B 8 B0k 0. 0117,
HRFF AL 2 R 23.16%.
2.3 ARRFTFLITENT B RS BB W b B K &1
A1

ME 3 AR SAE BHNEN B W B
Ve R A LA AT LB H U LA 38 ) B K4 P 72 3
NEHBRKED, H 2 M B BEEES.
BT HEN B, R LA B &SRk BB R
14. 712 kg UFFFLAC IR T35 758K SE R 12. 298 kg,
WFFFL AL 2 LU JEE FFFLAL B /D 38K 16. 41%,

N FI & Available amount FEIE Wastage

BoKE

Irrigation volume/kg
o]

JiEFFfLBottom hole fFFfLSide hole

B3 NEFAFXNERGEENTEFTHRKERNZNE
Fig. 3 Effect of different perforated plug on irrigation volume of

cucumber seedlings during the whole growing period

[ NS iEIFfL Bottom hole
4r B— I £ Bottom hole

PoKE

Irrigation volume/kg

10 F 1=0.0264x2-0.165x+3.1903

FR BT, F I8 11090 R ME R EFRBEK , ik &K
AR5 WNFLFRB H, DABA 47 i e 35 5 3k 31 o K HF K
B, el B e P A AR AR K KRR R R K, £
RBHKSFRAFERAKS . RE 4 TLUE S, EFFFLA
PRS- H 45 A K B 5 B BE K B Y 76. 60%6, U FFFL
AbFRSF- 3445 AR K B o BB K B 89. 84 %%, ELJIR
FEALR 17. 28% . [ A, JES FF FLAD BT 34 48 7 S B4 K
Bl BBKER 23.40% , Il FF FLAL BE - ¥ 48 /S FE IR
KB & EBEKER 10. 16 %, LR FFFLAE 56. 58 %, Hilk
AT A 5F L A 3 4 A 28 e ) B R 4 BRI, AR OK
PELT

B 4 RNFEFFFLF X3 B AT H BN
RN RV B MY BBk B LU AT IE H,
JEFFFLALFEI 7 A 3 H¥ERRL, 2] 7 A 26 HILHEK 6 K.
Wit 1 T ERE 4 Bk E, T E B
BRI I 2. 14 g/kg, MIFFFLALIEN 7 A 3
H#&F 2] 7 A 26 HAEBEK 5 0 MIFFFLALFRL B AR
HIZK S R # 3.182 g/kg, LR FF L 48.69% ., 7
B REAT I, 80 LR BE K & A I &, A 3L 5
JEEA T 1K & 1 10 15 0 A, P RS R FLAL B B 3
AN HIGE K & B ENE 7R R y=0.02642" — 0. 165z +
3.1903 , I FFFLAL 3 B IR N 1 3 e /K & Ay [ 3 7
y=0. 018827 —0. 0643x+3. 0345,

E==3 fFF1L Side hole
X UFFAL Side hole

R*=0.9964

y=0.0188x2-0.0643x+3.0345
R*=0.9996

X Q 3 N
% N N N
N N N N
i i i i i I i L 1B 1 1 i 1N (1 ] 1

11 12 15 16 19 20 21 23

FEFNG KA Days after sowing/d

4 FRAFAAXMBERGHENFTEMRARBKENMRRKEN LS

Fig. 4 Comparison of different accumulation watering and stage watering drilling plug on cucumber seedlings in the entire seedling stage

2.4 AFEFTFLICETEA [F] it B DK B XA R A K 4
bR B 5

2.4.1 R[FHTFLICEAEA [R5 P9 B0 R = L B0 25
X KHTRR  REEE 1 AR B 2 MR
FLFNE 4 BBk &0 1 77 2 TR R RATFL T
AN - B A B R B A7 K T R R o SRR UK A B R oK
&, NR2ADFES £ EIN, B4
WK 1 em R 1R DT FL AR B A9 58 7K 2 4 31 LR FL AL
/> 35, 92% .34, 62%6.33.50%, HoHr,1~2 it FF
LMEFABKENEER K KFALFTEK
0.0103 kg, MIFFFLTFHEK 0. 0066 kg, [RIAT, ZEHH HAFTE

EMmEAAHERMTRR. RN, BHIERA 2R
FELEE N 1 oo, A1 FF L AR 35 7 8 7K & 4330 LU R TFFL AL 28
/> 34.12%.32.70%.,32. 15% , FHodr,2~3 i3 I 5L
AT FLBE K & 1) 22 BE B K, I FF AL 7 ¥ K 0. 1532 kg,
MIFFFLFFHEK 0. 1031 kg,

2.4.2  OR[FATFLITEAE N [F] 304 11 P9 B AL 2F ) 1 X 7K
SHITR RIER 1 AE 4 WEE TR, TR B AFRT
FLOCELAE [ P 18 10 PN B BR 67 B B bl ff B L BRLAR B
o B B b T 56 FE RN BB BR (v B B A AR M EE X UK 4 B TR
K&, WNER3FTLUES, EG RN, B E R4
W 1 g #b b & E, U AL AL 3 A R K & 4 S E
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x2 AEFTANREEREH SN RAES A ZEIKSHEXR
Table 2 Different perforated hole in different leaf stages,plant height,stem diameter per unit of water demand kg
WH pus:| 1~2 3 2~3 It 3~4 i
Item Treatment The 1~2 leaf stage The 2~3 leaf stage The 3~4 leaf stage
JRFFIL 0. 0103 0. 0156 0. 0197
b3 Bottom hole
Height
e m“ﬂ:}[‘ 0. 0066 0. 0102 0. 0131
Side hole
JRHIL
24 Bottor hale 0.1017 0.1532 0.1944
Stem
diameter @HWL 0. 0670 0.1031 0.1319
Side hole

JEFEFL AL B/ 46.15% .44, 99% . 44. 64% , H 1, 2~3
MM FLAUR FFFLBE K B 2R K. Gk
BI, GARE NG RN 1 g M T 8 38 , QU T FLAG 2R 1) 8
TK B A3 B H JE I FL A 3 /D 59. 0096, 58. 13%,57. 78 %,
1~2 MM FLAEFF LB K B 2R ok, Bkk4
PREETE XK 43 1 T SR A AE A Rl g fa 3, BN Ag 3 n 1 g
B 4 ek df 0, 00 SFF LA L 1) % 7K & 43 1) L JES JF L A B
> 47.63% ,46. 54%.46.20% , 1~2 HHHIEFFLHL

7K 0. 0317 kg, MFFFLTHFBEK 0. 0166 kg, I B B FF FL
ALK B EZE R K., NERATUBE .S

ARSI, AR RS 3N 1 g #b BT 5 M LA
FH ) B8 7K & 43 A LR FF L AL B 2> 55,1996, 54. 25%
53.87% . TERAMHEHIN, GHRERA N 1 g b F
T, U I FL AL B Y B8 K & 4 B EL R I AL b D
66.49%.65. 79%.65.51% , BAkk4kkT B XK 5T
SRABAFTEA R G 35, BN in 1 g 2tk T2 UFFFL
b B )58 7K B 43 1) EL i T FLAR B /> 56. 459655, 53 %
55.16%, He,1~2 it EHn 1 ¢ etk TE, K
FFFLTEBEIK 0. 3068 kg, M FFFL7 HE/KO. 1336 kg, HFr Bt
MFFFLAVEFFFLEEK R 22 R K.

%3 AEFTFAL AR FERE M EHA N Bk R A BB kS E K
Table 3 Different perforated hole in different leaf stage,the fresh weight of single plant per unit of water demand kg
Wi it 1~2 il 2~3 -3 3~4 3
Item Treatment The 1~2 leaf stage The 2~3 leaf stage The 3~4 leaf stage
AL
B Bottom hole 0.0351 0.0529 0.0672
Shoot fresh
. I
weight w L 0.0189 0.0291 0.0372
Side hole
JRFFIL
B Bottom bole 0.3232 0. 4870 0.6179
Root fresh
weight @lﬂ:?L 0.1325 0. 2039 0. 2609
Side hole
bR JRIFIL 0.0317 0.0477 0. 0606
Fresh weight Bottom hole
of whole
ﬂ“ﬂ:?L 0.0166 0. 0255 0. 0326
plant Side hole
F4 AEFTANREEREH AN AR TEXN KSHE KRR
Table 4 Different perforated hole in different leaf stages,the dry weight of single plant per unit of water demand kg
Wi it 1~2 il 2~3 -3 3~4 3
Item Treatment The 1~2 leaf stage The 2~3 leaf stage The 3~4 leaf stage
JRFFIL
0. 3352 0. 5051 0. 6408
b THE Bottom hole 3
Shoot fresh
. [
weight wﬂiﬂ 0. 1502 0.2311 0. 2956
Side hole
JRFFIL
WFTE Botom bole 3.6200 5. 4550 6. 9200
Shoot fresh
. [
weight wﬂiﬂ 1. 2130 1. 8660 2. 3870
Side hole
SHTE JEFFL 0. 3068 0. 4623 0. 5865
Fresh weight Bottom hole
of whole i
ﬂUﬂ:?L 0. 1336 0. 2056 0. 2630
plant Side hole
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2.5 IRRFTFLICILAE N R kS 3 e K il 26

RYEE 4 W ENE IR, 43 B8 R FL AL 22 Fn
FFFLAL BB RSN FE AR R B 4 Be K &, B 5 RIRHT
FLICERAEAR R SRR BBk & v LUE W, BT
BRTEE AN B BK B 228 BT, MFF
FLALFRAE B — TR B P K BERMIS TR LA R, 2 4>
A FRTE 2~3 RHHART PR B,

16 -+ JEEFF{L Bottom hole =< flIFFfL Side hole
14
12
10
8

O =

RRpoKE
Cumulative pouring water/kg

1 2 3 4
IH- 1] Leaf stage

5 AEFTAAREEENGE AR E MR RREK L
Fig. 5 Different perforated hole in the cumulative curves of

different age stages of cucumber plants
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IR IFFARAR S PR 1 g R UE 35 <) v 19 TE 3 AR S, B
IR BB R A Bk BTSRRI
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R A B F) AR 3R A H v 98 B8R T 000 I AL Ak 2 G A
Pro JRITFLAL T O BN B R 15 50O 0. 0095, 1T £L

AP RS O R Fe 8l 0.0117, LIEFFLE 25
23. 16 %, YL AR FFFL /S Bk B K SR AT K 43 72 &2, (1
IKAFTRA AN BEREFAK S BRI A R, S8
JRATE A K BRI T FL . MFF FLC S RE SR AL
FERR— SRR 4 B ) B 7K 40 70 2 AR 3R 5, TR I
FFLhEER.,

ANFEFTFL I 2 AE A ) 22745 A8 IR A2 5 301 N % 35 R 4h
HPKBEMEMBEER RN, TitREF AT
JEMIFFFLAL 2], B ICH 301 A9 B DE K i R 2 E T4
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Evaluation of Side Hole Open Plug’s Effect on Cucmber Seedlings

YAN Shi' , XU Chao? , WU Zhan-hui** , YU Ping-bin? , WU Zhen' ,LIU Ming-chi**
(1. College of Horticulture, Nanjing Agricultural University, Nanjing, Jiangsu 210095; 2. Vegetable Research Center, Beijing Academy of
Agriculture and Forestry Sciences,Beijing 100097;3. Key Laboratory of Urban Agriculture (North) , Ministry of Agriculture,Beijing 100097)

Abstract ; Taking ‘Jinyou 35’ cucumber as test material , using matrix plug seedlings,the effect of different perforated hole
on cucumber seeding were studied,in order to define the side hole open plug’s effect on plug seedling growing and water-
saving. The results showed that each of the bottom hole open plug seedlings need 14. 712 kg water on average in total,
and each of the side hole open plug seedlings need 12. 290 kg water on average totally. Watering a side hole open plug
seedling would save 16. 41% water than watering a bottom hole open seedling. In the whole growing process, the side
hole open cucumber seedlings were growing better than the bottom hole open seedlings, such as higher plant height,
thicker stem diameter,larger biomass,and higher seedling index at 0. 0117 of side hole open seedlings,which was 23. 16 %
more than the bottom hole open ones,it was remarkable growing effect.

Keywords : plug seedlings;bottom hole open plug;side hole open plug;cucumber seedlings; water conservation
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