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Figure 1.3. Delia radicum eggs, rrd insta1 rva and pupae from colony maintained at
St. John’s, NL.
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Chapter
2

Cage studies to co1 ‘e car idate intere1 p species for
their disruptive efi on D_ia radicum oviposition
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Figure 2.1. Illustrati
contained four host 1
species (six per host

cage set-up used in the study. Each cage
¢ ) treatment test plants of the same

24 in

ed host cauliflower

rcrop
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2003 trials.

In the 2003 field cage e: ments there were no significant differences in the
total number of eggs laid around  iliflower surrounded by any of the intercrop species
tested (Fig. 2.2) (Fs.19=2.57, 51). Mean total numbers of eggs per cage ranged
from 183.5 + 36.8 eggs laid on: flower surrounded by zetto 71.8 = 17.9 eggs laid on

cauliflower surrounded by the ©  »wa' oak = “lettuce.
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2004-2005 trials. In the trials' :mean number of D. radicum eggs laid around the
base of cauliflower host plants d red among intercrop species (Table 2.2; Fig. 2.3).
The ranking of the intercrop spec  that reduced egg laying from the greatest to the least,
varied considerably between siz¢  asses (Fig. 2.4). In all size classes tested, lettuce (var.
Belowa), consistently reduced umber of D. radicum eggs laid on the host
cauliflower to the greatest degree with beet ranking second (Fig. 2.4). Carrot, parsley,
spinach and bare ground shifted  <ing position depending on size.

Intercrop size class, as 1 as number of weeks of growth, had a significant
effect on the numbers of D. radi. eggs laid around the base of potted cauliflower, with

larger intercrops having the grea  effect in reducing egg numbers (Table 2.2, Fig. 2.5).
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Table 2.2: Analysis of deviance table (type 3 analysis) on the effects of intercrop

species and size class (small, n
greenhouse cage studies in 20!

Source

replicate
inte  Hp spec
size class

s les*size

df

im, large) on Delia radicum egg numbers for
105.

G P
25.83 <0.0001
11.96 0.0354
9.99 0.0068
8.04 0"

41



2004/05

160
140
120

100

um eggs per cage

80

60

40 | -

20

Mean total number Delia ra

Figure 2.3. Effect of intercrog ¢s on the mean total number (= SEM) of Delia
radicum eggs laid per 1ge in 04-2005 greenhouse cage experiments.
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44






Table 2.3: Analysis of deviar
effect of ground cover, verti
numbers for intercrops that
as compared to those in bare
experiments.

e (type 3 analysis) of regres

»n analysis on the

ile and SPAD reading on Delia radicum egg
d the n  1ber of deposited eggs per cauliflower

d cont1 cages in 2003 and 2004/05 cage

Year Intercrop spec

2003 Oak lei lettuce

2004/05 Spinach

Parsley

Beet

Oak leaf lettuce

vertical profile
SPAD

ground cover
vertical profile
SPAD

ground cover
vertical profile
SPAD

ground cover
vertical profile
SPAD

ground ver
vertical  of
SPAD

df G P

1 1.68 0.1949
1 0.78 0.3779
1 0.48 0.4881
1 0.82 0.3645
1 0.01 0.9273
1 1.76 0.1842
1 5.13 0.0235
1 0.15 0.6996
1 0.48 0.4866
1 0.52 0.4724
1 0.02 0.8754
1 1.19 0.2744
1 4.49 0.0342
1 0.06 0.8070
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2.4.3 Comparison of SPAD ch  phyll meter readings to extractable chlorophyll
content. The SPAD readings as  the spectrophotomic absorption have a similar trend
over the 12 samples (I :2.7). ~ 45 absorption, however, was less in agreement with

the SPAD reading particularly fi spinach and beet.
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reducing the numbers of ¢~~3
cauliflower. Further v 'k is now
method of measuring plant archi
disruptive capabilities 1der fielc
investigate the effects on D. raa

effects on the yields of the con

ted arour

cai flower as compared to bare ground
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ynditions.
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Chapter

Undersowing ¢ ulii  er with winter whe [: impact on
cauliflowery |ld ar  vipos ion of first-generation
cabbage maggot (D radic 1. (L.) (Diptera:
Anthomyiidae))
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Figure 3.1. Schematic diagram eriment ts illustrating the intercropping
designs used in the study: a) ca ver in bz ound monoculture (2002/03) b)
cauliflower planted into broadc: vinter wneat (2002) ¢) cauliflower planted between

winter wheat rows (2003).
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ratio (Table 3.1; Fig. 3.2). Acti ferences in the effect of varying rates of winter
wheat alone could not be deterr .as the weed g wth resulted in similar total ground

cover ratings in all treatments.
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Table 3.1. Mean ground cov
undersown plots. The five r
starting with 1=0-20 and «
vaaatatiye cover with winter

Treatment 16 June

125 seeds/m? 1.02 +£0.02
250 seeds/m? 1.30 + 0.09
375 seeds/m?> 1 4+£0.11
500 seeds/m” 1.94+0.21

Fin2 11.36
P <) 001

igs on each e  sampling date in the 2002
itegories were based on 20% cover intervals
with! ]0-100% cover. Rat zs include all
and ed.

24) e 2 July 9 July
1.03 £0.02 1.08 £ 0.04 3.32+0.34
1.34+£0.10 1.44+0.15 3.46 £ 0.07
1.94 +£0.14 228+0 5 3.55+0.32
2.08 £0.21 244 +0.14 4.10 £ 0.06

17.08 27.67 2.18

<0 001 <0.001 0.1430

|
|
|
Ground cover rating
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Table 3.2. Mean marketable fr¢
grown in bare ground and und

eight harvested ha™' (:SEM) of cauliflower
'n with winter wheat (varying rates in 2002).

Year Treatment

2002 Bare ground
125 seeds/m?

250 seeds/m?
375 seeds/m”
500 seeds/m?

2003 Bare ground
Undersown

Fi3
P

irketable curd

Unmarketable curd

resh weight Fresh weight
(tha) (tha™)
559+1 1.539+£0.369
_ 0.388 + 0.064
_ 0.324 + 0.096
_ 0.393 +£0.139
_ 0.278 £ 0.061
F4,[(, =6.22
P =0.003
8.55+1 2.193 £ 0.587
038+0. J 0.785 £ 0.250
38.15 8.79
0.009 0.059
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Table 3.3: Above ground weigl trimmed curd weight and curd diameter of
individual cauliflower (means4 EM) grown with winter wheat or in bare ground.

Year Treatment Above ground Trimmed curd Curd diameter
weig}\f o) wiroiorht (o) (Cm)
2002
0se m> 538.0 £ 107.0 2309+49.0 11.2+ 0.9
125se m> 434+ 4.4 127+ 2 3.8+0.3
250se m? 423 +82 10.5+2.8 3.4+0.6
375 seeds m™ 47.1+£9.0 129+4.2 3.6+0.5
500 seeds m™ 37.7+£5.0 10,1 £23 33403
Faie 2442 21.52 73.18
P <0.001 <0.001 <0.001
2003
Bare 1179 + 78.9 406.7 + .7 11.6 £ 0.81
Undersown 280.52 £ 46.4 824+ 13.6 7.0+ 0.49
!l 3 99 .49 35.72 35.06
P 0.002 N NN9Q 0.010
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Table 3.4: Analysis of deviance
on the incidence of eg  on caul
cauliflower undersown with wi:

Root maggot Sample date

species _

Delia radicum 23 e
27-June
2-July

Delia platura /

D. florilega 23-June
27-June
2-July

e (type 3 an: rsis) of logistic regression analysis

ver grown in bare ground compared to

wheat in 2003.
Source df G P
Treatment 1 0.00 1.000
Block 3 0.92 0.821
Treatment 1 10.23 0.001
Block 3 079 0.978
Treatment 1 4.41 0.036
Block 3 10.61 0.014
Treatment 1 1.01 0.316
...ock 3 3.76 0.288
Treatme: 1 0.36 0.550
ock 3 1.77 0.622
Treatmer 1 1.40 0.237
Rigck 1 2.85 0.415
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Chapter
4

Relay cropping caulinower w ‘h lettuce as a means to
manage first-¢ 1erat a cabl ge maggot (Delia
radicum) and minim  caulif 1..er yield loss'

C.K. Parsonsz‘3, P.L. Dixon® & ! Colbo®

!Contribution No. 190 of the Af Cool Climate Crop Research Centre and published
in the Journal of Economic Ent gy 100: .. 3-846, 2007.

*Agriculture & Agri-Food Can D Box 3 88, St. John's, Newfoundland and
Labrador, Canada, A1E 5Y7. orial University of Newfoundland, St. John’s,
Newfoundland and Labrador, | L AIBZ 0O
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in order to reduce the incidence
2003. Bare plots and in-row :

representatives of bare  und -

lettuce wilt (Sclerotinia sclerotiorum) observed in
were mail  ined weed free and thus are true

tions.
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Table 4.3. Comparison of the rtical profile of cauliflower covered by lettuce
and the % lettuce ground cov each sa ple date in 2003 and 2004.

Sample % verti [ profile % ground covered
c~vered by leftuce by lettuce

2003 23- DNA’ 12.1
27- DNA 24.6

2- DNA 39.6

2004 18 64 11.9
22 65 233

27 62 30.9

1 87 48.0

6 96 52.0

*DNA = Data not ava
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Lettuce. Approximately three v

of the lettuce plants and <5% the

pathogen (Sclerotinia sclerotiori

o

i before 1 uce harvest in 2003, approximately 10%
iliflower re determined to be infected with a

Between-row spacing was increased in 2004 and

<1% lettuce plants we diseased. There was no incidence of the disease in the

cauliflower in 2004, Lettuce yie
respectively.

Cauliflower. T ay crop
weights, trimmed curd weights ¢
and yield of marketable curds al

yields of marketable curd were <

averaged 7.2t] 'and 102 t ha! in 2003 and 2004

cauliflower with lettuce did not affect above ground
curd diameters in both years of the study (Table 4.5)
| not differ between treatments in 2003. However,

cantly lower in the intercrop treatment in 2004.
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Co-existen.2 of t 2 sympatric root feeding pest
species, Delia rac  m, D. platura and D. florilega
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Co-existence of three sympatr
D. florilega

5.1 Abstract

The co-existence of Delia radi
root feeding pests is discussed.
in general between the early 19
collected during a study investi
were collected during a series ¢
diversification (undersowing ai
oviposition for D. radicum in tl
1950s. D. platura/ D. orileg
spring during the 1950s than in
collected during the 1950s wer:
proportions of D. platura / D. f
prevalent in the diversification
the 1950s; however their propo
diversification study (undersow
to source populations ¢ crop
Delia species composit 1 pres
based pest management system
species composition ar  intersj
field conditions is warranted.

-

root feediit species, Delia radicum, D. platura and

latura ar  D. florilega, three sympatric brassica
s is nlaced on differences in species composition
nee: 2000s. Data from the 1950s were

>life  tory of D. radicum. The 2003-2004 data
ients 3 1ed to investigate the effect of crop
ropp ) on D. radicum. The dates of first

000s re similar to those observed in the early
wever were detected several weeks later in the

| 2004; possible reasons are discussed. Eggs

ed predominantly of D. radicum with very low
D. platura | D. florilega eggs were more

2003 and 2004 than in the life history studies of
ied b ween year (2003 vs. 2004) and

lay croppit . Current studies suggest proximity
npra ces appear to play important roles in the
der to continue development of ecologically
adicum further investigation into changes in
mpetition with D. platura and D. florilega under
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cauliflower in the bare ground ¢
cropping control plots of 2004 +

5.2).

5.4.4 Species compos Hn in di
Relay cropping caulifloy

yielded species proportions that

treatments. There were approxi

(Fig. 5.3a & b).

rol plots of the undersowing trial in 2003 and the relay

1 were predom  ately D. platura / D. florilega (Fig.

fication studies.
with lettuce. The relay cropping experiment of 2003
e similar over all three dates and between cropping

ely 80% D. radicum and 20% D. platura | D. florilega
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Figure 5.4. Proportion of Delia cumor D. plai a/ D. florilega eggs collected from
cauliflower grown in a) bare grc and b) relay cropped with lettuce, over five sample
dates in 2004.
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