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ABSTRACT

predatory mites ( Amblyseius longispinosus ) using different release rates
6. 10, 15 and 20 predatory B:am\c._m:s were a<mmswaa against two spotted mites
attacking strawberry .o.: the n.oﬁ.a_:ﬁm. Field trials were conducted in Benguet
State University, Balili, La Trinidad from September 2006 to May 2007 and in
gPI- BNCRDC , Guisad, Baguio City from October 2007 to May 2008.

Predatory mites during the first trial was released January 2007 with initial
TSM population of 0.27 - 7.93 adult/leaflet. Released predator started
reproducing 1 -2 weeks after field release and peak of population occurred 8
WAR for both eggs (28.33 per leaflet) and active stages (15.33 - 35 per leaflet).

Single release predatory mites started decreasing two spotted mites
population § — 6 weeks after release and population from plots released with 20 —
20 PM/plant were significantly lower than the plots released with 5 PM/plant.
Predatory mites were also counted from the controls 2 — 3 WAR and peaked 7 - 8
WAR.

Total marketable berries from the released plots were higher than the
released plots. Peak of harvest was recorded 5 WAR and an average of 1,008.33
- 1,175 g/plot was harvested from the released plots and 643.33g/plot from the
control plots. Marketable berries decreased 6 — 11 WAR in all treatment plots
because of damaged fruits mostly caused thrips,snails an also Lygus bugs.

For the second trial, the predatory mites multiplies after field release and
peak of population for both eggs and active stages was observed 4 -5 weeks
after PM release with an average 22 — 44 eggs and 20 - 43 active stages per
strawberry leaflet. More predators were counted from higher release rates
following 3 field releases. Predatory mites were also monitored from control plots
3 WAR and population increase the following weeks. .

Two spotted mites population started decreasing 3 WAR and continuous
feeding or predatory mites to almost zero population (0.07 - 0/93 TSM/leaflet) 6
to 7 weeks after PM releases. Three field releases and higher release rates (10 -
20 PM/plant) resulted to lower TSM population carlier than the other treatments.

INTRODUCTION . .
- Strawberry is a high valued fruit crop in the .noa:_oS wm:_ﬁ___m,l_«.ﬁ_:
Benguet Province. This fruit crop is successfully being grown in the locality.
However, there are several factors limiting production.
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In the Cordillera, eight species were reported and two species,
Amblyseuis longispinosus (Evans) and Typhlodomus flechneri Chant, were
particularly recorded on Benguet (Raros, 1986).

For predatory mites, success depends on the release rates, time of
release and the introduction and monitoring activity. Recommendation the
release rates of predatory mites are usually based on the different factors
such as the area of the land ( per square meter or per acre/hectare), the
number of plants (per plant) or the number of two spotted mites.

For Phytoseliulus persimilis Athias-Henriout, Broadley et al. ( 1988)
recommend two predatory to be released per strawberry plant. He stated that
releasing more than two gives not much benefits. Pimentel ( 1981) also
reported that releasing 300,000 P. persimilis per acre before spider mites
reach one per leaf provides effective control.

In Taiwan, Lo et al. (1990) reported that spider mites have lower
population on blocks released with 20- and 10 Amblyseuis spp. per plant
and were significantly lower than those inoculated with 2 to 5 mites per
plant.

Stetseth (1987) mentioned that the introduction of P. persimilis
onevery 2 square meters of chrysanthemum plants give satisfactory control
of red spider mites at an average of below 2 spider mites per leaf. He also
o_w&. that in United Kingdom, they use one predatory mite per 10 cuttings
within 2 to 3 weeks of planting.

4 a_awmowmé _.“S mmoo:é. control of mﬂ.:.%n B:mm, E.mamBQ mites m:oca
0 Brough 2&” € correct time and at suitable _:oo.c_w:g levels. According
persimily & wr _ (1994), the release of predatory mites like the Phytoseiulus
leaf, Fop omw " m%.mwﬁ::oi 1s recommended when there are six %_.ama per
SPider migeg el control, he m:::ow recommended that releasing of
becauge Predatory 3.% done s.&g the spider mites or the prey are present
Present They oos_a_ m_m may either starve or leave the crop if the prey is not
_i_g there is heqy B 50 b E_Sm.& anytime of the day but not during or
€ast three days smw h m:__. If needed ._:_.mma plant before releasing and stop at

' release to avoid drowning of predatory mites and their
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Specific Objectives:

Trial |
1. To observe field released predatory mites.
5. To determine the effect if predatory mites on two spotted miters
3. To determine the effective release rates under natural mswowaaos..

4. To observe other pest affecting strawberry while using predatory

mites.

Trial I1
1. To observe field released predatory mites.
2. To determine the effect of field released predatory mites on two

spotted mites.
3. To determine the effective release rates under
4. To determine the effect of different field relez::

5. Top observe other pest affecting strawberry
mites.

-al infestation.

= using predatory

METHODOLOGY

Field Trial- Two field trials were conducted to evaluate the predatory amﬁm.
These were conducted at BSU, Balili, La Trinidad, Benguet and BPL

Guisad, Baguio City.

Study 1 — First trial was conducted at the BSU mxcazaozg_
ers using the

Balili, La Trinidad, Benguet. Strawberry runn - The
ters plot mulche [ plastic: T

variety were planted on 1 x 12 me
double row method was used and runners Were planted 40 oM 7, e lowing
and 40 cm between rows. The strawberry plants were m e
the necessary cultural management practices. Pesticide wa
better establishment of two spotted mites. :
.o the
to further evaluate results ¢ Q:mmmw .
ducted at the BNCRDC Research ared :._8\ ere
unners using the sweet Ch r
mulched with black plasti

Study 11 — This was conducted

first trial. This was con
Baguio City. Strawberry
planted ion 1 x 5Smeters plot
method was used and runners W
between TOWS. The strawberry
necessary cultural management pr
petter establishment of two spotted mites.
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Monitoring of Mites P : I
g opulation — Monitoring of two spotted mit
ites started

one month after planting predatory mi
of adult :,\_o_%onaa mites was 2 r_\w %mm “MNNMWNM& <_§m= average count
i i erry le
I x _N,_m,m__ws mww ﬁﬂwmw_w” were marked as sample EMNM nﬂmw.
. : re spaced every after the fifth p| reatment plot
Rm:_a of the first trial, the sample plant for the second % ant. mﬁ& on the
Five (5) plants was sampled per treatment plot mea frial were increased.
these were marked every after the 4® plant. suring 1 by 5 sq. m an

Treatment — The adult predatory mites we
' re releas .
following rates. ed on the plant using the

Treatments Release rates
T, Control (No predatory mites)
T, 5 predatory mites
T, 10 predatory mites per plant
T; 15 predatory mites per plant
T, 20 predatory mites per plant

Number of field release- Single release was done during the first trial
However, for the sccond trial, follow-up releases was tried to augment E:E
release. The area was _&s%a into two blocks. Initial release on both blocks
was done at the same time and follow-up releases were done after one week
Block I — 2 field releases of PM (initial release + 1 weekly wo__os-c.
release) ) i
W__MM_M%V| 3 field releases of PM (initial release + 2 weekly follow-up
E&a%%ﬂaﬁ_wmmsm the predatory B:aw, weekly population of both
destiictive mma_uzmz E_wo spotted mites were counted following the
replication worn o1 :m __:Mﬂ od. Lower leaf of sample plants per treatment
and mites were oo:iu ed. Collected ._mmém were brought to the laboratory
ed using stereomicroscope.

Data Gathere d

L. Populati
ation i
and the Ea%mms_am — Weekly population of both two spotted mites
Collected per MQ mites was counted from | sample leaf (lower leaf)
ample plants. Samples leaves were placed in plastic

Contain
. an . 2
mssos_oawoono d mites were counted in the laboratory using
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. of strawberry - Berries were harvested twice a week gyq
g le and non marketable berries were recorded. Berries of
the Bm%a.ﬁmc ° ighing 10 -50g/fruit with normal color and shape were
wwmoq& i m\%o study as marketable. Small berries weighting
s ac::mw:a fruits with abnormal shape or color regardless of
c.m_oé v mammm%aa non-marketable or culls. Berries showing mites
v EQMMM separately weighed from the non Ee._ﬁmza.
amﬂwmm ests associated with strawberry — Aside from two wnoza
2. Other ther pests affecting the strawberry plants were also monitored
E:ﬁ% to xﬂoé what other pests needs to be managed when using
in o

predatory mites.

RESULTS AND DISCUSSSION

Trial 1 =
i i in the 11
Population of predatory mites - Predatory mites Emﬂm% Waw,mwmmovc_%o: -
P 2007 with initial two spotted spider mites (TSS! P 4 resul
H%w“mmw 7.93 TSSM/leaflet. Weekly cocc_mmw: was Boﬂ%mﬂm_mao
r %R.%o releases predatory mites multiplies after the m< e relesse i
show Eoos. Eges of the predatory mite were counted :w 33 e
lots o:omwmm_mx MWQ the release and an initial count om om.woawmma 10 9.67-
“2@ counted per leaflet (Table 1). The number mcqwmw_wémﬁ " weels Jfter
13.67/\rsaflet 5 weeks after release and 17.67 - 29.
. R_nmmMM.m were also counted from S:aoa\csa__wmwﬂﬁc_ﬁﬂmﬁ q_o_m B
the release and from the control plant 2 -3 wee mB ol hig
counted from plots released with 10 ?ma&oa\ow an. o0
compared to the other released plots. ?wmoq%wmﬁma S er the releas
plant/plot indicates that the released adu ﬁ_m st e
they could migrate 40 — 100 cm from the releas A I I
i — Some of the released 2 1q release 0
Active and adult stages e ftor the fie a o
the released and unreleased plants 1 -2 wee o eld elease (
immature stages were counted 3 — 4 weeks _wm e and an &Y
Population abruptly increased 6 weeks after m.m “
—20.00 active stages/leaflet were counted from

ulation
29 00leaflet from unreleased or random plants Pop
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increased in all treatment plots and more predators were counted from
plots released with 10 predators/plant § - 9 weeis after the release
Presence of predators on random an -

d control plant sh
predator could disperse 40100 cm fro P ows that the

| i m the released plants. Higher
population on plots released with lower rates could also be d

of adults from nearby plot of higher predator population. §
predatory mites :mcm:x disperse to search for their prey. Female also
disperse during oviposition and once they are established, they actively feed

on their prey and start reproducing ( Heller and Cabalism, 1985 and
www.redlandnursery.com.au/infogeneral/mites.htm).

ue to movement
tudies show that

Table 1. Average weekly count of eggs of predatory mites (4mbiyseia
longispinosus) after field release (January to April 2007)

Weeks after PM release
P23 4]s[6]T1]8 9
Release Rates| Jan 26 Feb2 | Feb9 | Feb . Feb | Mar ﬁ Mar | Mar Mar
! 6| 2] 219 15 3
Releaseplanty | | [ [ ] ]
NoPM ™~ 7067 [ 033 [ 10b | 233 | 533 | 800 1833 1733
| 1.67 1 0.67 [ 2.0a | 9.67 [ 19.00]15.67 2967 386
| 1.33 ] 5.00 [3.67a] 12.67]29.00[2333 3167 2800
[ 1.00 [ 5.00 [333a]13.67]17.67]22.67 2933 24.00
2.33 | [4.67a] 11.67]2033 wo.gmu.% 29.67
BEmEE
[ 033 [ 1.67 [ 267 [ 433 | 933 1467
[ 100 [ 833 [933 [ 1167|2833 1800
[ 267 12 [23.00]27.33 m‘%;@.m_
| 2,67 9.67 | 14.67]1833[27.00 23.67
2.00 | 10.67 ] 16.00 | 30.67 | 35.33| 2533

><@~,N ~

8¢ of § g

wg_mgzos > sample leaves from released and random plants/ treatment
Plangs 1.\

L
3 Sam o loaseg

With pred g
Ple plang | Predatory mites

andomly selecteq per treatment replication
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Table 2. Averag
predatory mites (Amblys
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mature and adult stages of

¢ weekly count of im
nuary to April 2007)

cia spp) after field (Ja
Weeks after PM release

i 8 9
Mar | Mar | Mar
9 15 | 23

433 112.00 | 1567
9 [1533]26.00
19 [2567]31.67
71 15_|22.00]3000
7226726672533

Average of 5 sample leaves of released an
replication.

5 Plants released
5 Sample plants rando

ates predatory mites

with different release r ) mit
atment replication

mly selected per tré

Population of TSM.

nt plots
The population of immature and adult TSM from m:_ :umvm %h%«é:
continuously increased for six weeks after the release (Tab o_m:ﬁ.vs from the
population from the released plots was |ower than the voﬂ_aq the releas® of
control plots. Highest population were observed 6 <<.oo_$ mm_a _u%:_a_%
predatory mites and slightly decreased the following ,.\M._Mm:mv\ jower 7 -9
from the plants released with 10 - 20 pM/plant were SIEM in the

weeks after the release of predatory mites. i glation I
: 4 TSM poPU™ e gicates

Result shows that the released Eo%mﬁw_ MM_MMM w,m,wmﬁw 0-20 pM/plant indic?

field. Lower TSM population from plot
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that higher PM population is need
nonc_mmo:. ed for better and faster contro| of TSM
Table 3. Average weekly count of immature and adult Stages t

s two spotted

mites (Tetranychus urticae Koch) on
f strawb
of predatory mites (Amblyseius spp. From Jan Hmﬂv\n”ﬂwwﬂmwza after the release

[ 23457 ¢

fe Initial
H .w M |
e pop’n |Jan 26 Feb | Feb 9 mwc Feb | Mar2 | Mar9 Msmw: Mar 2
I ! Mar 23
Release \ \ . _* b‘
owm \ __m%% \ 35.6 | 44.60a | 59.53a % 4353 Nﬁﬂ_
1] N L 17.67]29.20ab | 27.3ab | 28.80ab 21.07ab |
0Rl) | 88 __ N_mw “ NNWN.S_V ~_ 22.80b | 17.67b :wi
i 93 [ 21.3712833ab | 28.33ab | 14336 1787ab
b 71753119571 1620 | _w..%f __w_mw S
Random \ ‘ _,__ | ” . Lf
[plants ! \ | \ |
] N
;m:__mm_ﬁa__a.gm?Em 33.27a sJ_
158 rm.mb 19.8333.67ab| 3lab [23.40ab 0]
66 194 “ N_W_Q:Nm.mmza.sm: 973 | 156 |
_d_:o.% _,.E 42.33ab | 32.67ab | 17.47ab] 1627 |
5311383 24.73¢ | 20670 | 1067. | 146 |

Average

Tage of 5 sam

teplication ple leaves of released and random plants/ treatm
ent

3 Plant I
eleag T
584 ed with differen release rates predatory mites

mple plangs
randomly selected per treatment replication
Marketap, berries
An
:m:amag erage of 414,33 _ 1037.33
.33g marketable berries were initially

of per
Pregy. " Plot ang
1 Pedatory » . N peak of hay
ow:gaa aw Mites (Table %v* harvest was recorded 5 weeks after th
e Mketgbje | 35 plots An average of 1,008.33 s
tda € beryj Plots and 643.33g from E,m 8.3”0_1 “._dﬂm_“v_oﬁ o
plot. The weight

~OJ\ . 1€ C
5:0~. S Ozﬂ.:
ele 2 1 :O:m_v\ dec
: re.
ase ased 6 11 weeks after the




Decreasing TSSM population during the periog
estation ow,@%w and Lygus bugs which was first ocmo:mc:_a
ield release (Table 5) ed 4

be gy
gam—nw 0

,ble 4. Mean weight (g) of marketable strawberrijes ha
ry

January to March 2007 esteq frop

20 Jan T

mMmmN | 661.67 51833 Aoo.oov

3333 833.33 | 936.67 650,00

51133 | 537.17/433.33 | 516.67 | 545.00 | 643.33

21433 | 540.00465.33 | 533.33|685.00| 1,133.3

110 PM/pit | 891.67 843.50 | 519.67 | 558.33 | 783.33 | 1,123.3
50

8.3

H..wv_o 5. Mean weight (g) of marketable strawberries harvested from
January to March 2007

; WEEKS AFTER PREDATORY MITESRELEASE |
Small/deformed/damaged by other insects _
EEli D 1314 |5 6 |7 |8
ASE Jm 12 19 16 |22 |2 [9 |16
RATE | Jan | Feb | Feb | Feb | Feb | Mar | Mar | Mar
S
[NoPM|64. | 126. | 189. | 127.| 209. 233.1216.|375.
1 83 (67 |67 [33 |33 |33 |67 |00
5 PM/p| 43. [ 110.]77.0 | 106. | 180. | 206. | 166. 266.
83 (43 |0 |33 |33 [67 |67 |67
(10 |74 [127.| 171} 116, 193.1190.} 191, 283.
~ |[PMplt |00 |77 |33 |67 33 {00 |67 |33
{15 |70, | 128.{ 117. | 106. | 175. ] I71. 190. | 266.
| PMAplt |50 {70 [33 |33 [33 |67 |00 |67
20 |92 [120.[161. | 127.]189.]190. ] 156. | 258. | 141.6
| PM/plt 83 |83 |00 |33 67 100 |67 [33 |7b ] |

Umamm& by mites and thrips

wy OO
o
o
(=)
=

[

aftyy ”

WEEKS AFTER PREDATORY MITES RELEASE
1 2 3 4 5 6 7 T :

26Jan |2Feb {9Feb |16Feb|22Feb |2Mar  9Mar |16 %3 0T

5 PWipl 522,00 [ 541.33[443.20[675.00[790.00 | 117500 766 67 76667 67333 66667 31657
F30PMIpht | 103733 | 79%.17 492.80 [619.00] 691.00 1,008.33 [ 8.00.00_800.00 80000 S5
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=175 15 16 |7 s 9 o |
\Jjﬂw s 122 12 |9 |16 |2 j30 6
xmrmmmmM Febl| Feb | Feb Feb |Mar |Mar |Mar wgm«wga Apr
A m !
3 Jan w
1" [ 87. |94 216. | 150.a |233. | 71. [233. | 126.
NoPM 00 67 332 |67 |33 |67 |
Lt {73, 112. 1006 |159. 76. 175a |116.
fgs 33 00 6b |67 |b__ |67 |
.\\\\\\\\\\'\\u\.\ 668 | 2o i

m 65. 101. | 106.6 [95.0 33. 110b |73.3

s 17 67 |7ab 10c |33 | s b
|| |93 1105. | 70.00 |91.0  44. 128. 616

17 00 |b g |33 |3 j7 |
oept| | |79 846 7633 | 104. 45. 133. |783 |

33 7 _|b 00c (00 (33b |3 |
Trial I1

1. Average populat.o:

vR.a.&oQ mites were initially released in the field February 22, 2008 when
TSM infestation was monitored. Weekly population was counted and results

show that the predatory mites survive after field release as shown in Table 69.

l.a. Average population of active stages of predatory mites

Two field release. An average of 0.25 to 1.25 adult predatory mites was
oamaZQ.a just after field release (Table 6). Population increased and peak of
population occurred 4 WAR on plots released with in 15 and 20 PM/plant
wma 5 WAR for the other released plots. From an average population of
%%o - 33.75 PM/leaflet S WAR, population from released plots abruptly
” OMMMQ_M by 82 — 87% 6 WAR (3.25 — 7.0 PM/leaflet) and were comparable

. rol plots 6 <<>W.c§ significantly lower 7 WAR.
vZ\_oMM predatory _mites were counted from the plots 3 <<>w (0.50
Yo et. Population increased the following weeks and was significantly

gher (9.75) Pm/leaflet) than the released plots 7 WAR.
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The 7
|

table on the average number of active stages of

Three field releases. Table 7
‘ - shows that st
.?:\_nmmmc was counted from released plots | éwyz average of () 5 ple 6. Summary
increased for 4 weeks and populati - Population e L35 Ta ites after 3 PM releases
: population from plots contip redatory m!
its peak 4 WAR and 5 WAR for the other is released 20 PMiplay P ,
control plots. Predatory mites from released s.::m_mw& % ot 50_5;% _“”Q | _VZ\XEWBEJ_UZ wmrw - AEW Y 6 7 ]
 hi and 2 e | | 2 w W ]
ooﬂwwﬂw_moﬂm%wﬁ M_M Hzm Ez.q released plots | -5 <<>x.o PM/plant ey F_nwm\\o\%\ 0.00  [2.00c 475d |17.50c |15.75a | 3.25a
b4 ey dcx Mm mJ E_Wmm from :m_nmm& plots greatly de %@\\\ 0.75 | 325 12256 |23.25¢c |2825b [3.75b | 1.0b W
B 2 to 2.00 - 3.75 PM/leaflet 6 WAR poiill SR T 050 [600 | 12000 |28.25bc 3225b_3.50b | 0.75b |
e b and were significantly lower compared Sy d\\\\ 075 |5.25 16.50a | 73.00ab | 40.25a 12,006 | 0.50b
population o:.: e control n_owm. 0 PM | \Md\\\\ 175 |10.50 | 19.50a 43.75a |39.25a |2.25b | 0.50b
The increasing number active stages of predatory mites aft d sl
show 5& E.n released predatory mites survived in the field moqaa_gma * .
reproducing just after the release. Higher population observed mﬁv%mﬂa“ 1, Average number of eggs of predatory mite
with more .vo_uz_m:os of PM and higher release rates show more a% g | i i ,
results to higher population after release thi predator | Two field release. Eggs of predatory mites were monitored from the
Abrupt decrease in PM population fi 'S 30_3 predator to feed on TSM. | released plots 2 WAR 98.25 — 11 eggs/leaflet) as show in Table 8. Number
i e i vﬂmz bR SO, £5 eased plots as noted 6 -7 A. ncreased for 2 weeks and plots released with 20 PM/plant had the highest
ue to lower population. They moved or dispersedto number of eggs 4 WAR but was comparable with plots released with 13

other plants or plots to search for more TSM food. This movement could | PM/plant. Number of eggs decreased 6 — 7 WAR and eggs from released plots
were lower compared to the control plots.

explain the higher number of predators from plots release with lower rates

during the later period of monitoring and also the presence of predatory Three field releases. An average of 0.75 0 1.50 eggs/leaflet were counted

mites in control plots 3 — 7 WAR. Predatory mites possibly dispersed © | WAR (Table 9). Number increased to an averase of 23 — 44 per leaflet 4 WAR
ggs decreased 5 WAR and plots

search for their prey on the plants or plots with higher TSM population. and plots released eggs/leaflet). Number of eg
released with 10 — 20 PM/plant had significantly lower number of eggs than the

other released and control plots. Number of eggs continuously decreased and

Table 6. Summary table on the average num h | vl
number counted from released plots which ranged from 1.50 = 7,75 eggs/leaflet

predatory mites after 2 PM releases -
3 6 WAR and 0.05 — 1.25 eggs/leaflet 7 WAR were mmms_:am_z_m lower compared
to the control plots. Eggs were also deposited on the control plants and

2.50cggs/leaflet counted 3 WAR and increased to 17/lcaflet 5 WAR. Number
AR and 6.25 at 7 WAR however, number i

ber of active stages

PM [WEEKS AFTER PM RELEASE (WAR)
(% i

mwnwww_ A_voc w 3 Mﬁm\o\.\ 35 decreased to 14.50 eggs plant 6 W
r. ) .00 0.50b M\\m\l\\\\.\ were still significantly high compared to the released plots.
) 050 |6.50 | 10.50a | 20.00b 23.508_| The eggs of PM counted from the different eleased and control plots Were
10 025 13.00 |9.25a |24.50ab 25.758_| closely related to the number of adults counted. More €883 were counted at
15 075 1625 |13.00a |33.25ab 33.002_ higher adult PM population.
L 125 [5.00 |11.50a |38.00a [33.752
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Table 8. Summary table on the ave

. ra »
mites after 2 field releases 4% aumhe

PM | WEEKS AFTER PM REL

Release [1 |2

[No.PM_[0.00 [0.00 |
5 [000 [825 |
[10 [0.00 [11.00 ]
[15 [0.00 [9.00 |
[20 [0.00 [9.75 ]

Table 9. Summary table on the avera
3 field releases

ge of eggs of Predatory miteg after

PM WEEKS AFTER PM RELEASE (WAR)

Release |1 ]2 E [4 [5

No.PM |0.00 [0.00 [250c |11.75¢ [ 11.00a

5 0.75 |7.00b [10.00b |26.00b |8.75b | 2.75b

10 100 [13.00a [13.75b | 23.50b [3.25¢ | 1.50b | 1.000
5 075 |15.75a | 13.25b |44.00a | 2.00c | 2.00b [1.25b |
[20 .50 [13.25a [23.50a |43.252 [4.00c | 1.50b |0.05b |

. Average population of active of TSM

. The population of predatory mites before and after releases of predatory
mites is shown in Table 10 and 11.

Two field releases. From an initial population of 2.07 - 2.57
TSM/leaflet, TSM population from all treatment plots greatly increased I WAR
by 88 - 92% (20.57 - 28.36 TSM/leaflet) and peak of population occurred 2
WAR including the control plots. After two weekly release of predatory mit€s,
population decreased the following weeks in all treatment plots however. I esults
from released plots were significantly low compared to the control plots (Table

10).
caflet 3
_1.18

lly

AT we the released plots, TSM population of 17.11 — 19.35 TSM/

TSI tcreased to 2.15 - 3.11 5 WAR and almost 6 - 7 WAR (0.07 ’

low aflet). Population from plots released with 20 PM/plant was gencr
compared to the other released plots.
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population also occurred 2 WAR and
§ Was significantly lower .:5: the control (Table

decreasing 3 WAR and population _3, 1525 - 17.79
A d with 10 = 20 PM/plant significantly decreased
I leaflet 4 WAR. Population from all released

5. Peak of TSM

i ~ 495 TSM/

womm: méamm mwwo% 5 - 93 TSM/leaflet 6 —7 WAR and was lower compared
ts range i

” s released 2 - 3 times with predatory

lots. .
(o control P tion from plot .
" Tend of TSM nonc_m:_osoéb TSM population is lower and is reduced

same :
mites Was almost the Results show that the released predatory mites

fer Wi leases.
-l s_h__a woﬁmwamm shown by the lower TSM on released plots and
%ﬁawmm_ﬂw&am significantly reduced TSM population to an average of 2 -5
con

WAR and almost zero 6 — 7 WAR depending on the number and rate of PM

B decreased in TSM population starting 3 WAR and very

For control plots, : . 4
low population 6 — 7 WAR is attributed to the predatory mites monitored during

the period on the said plots. The predator dispersed from nearby released plots.

This shows that the predator has high dispersal or searching ability a.a Is
dependent on TSM population. So without TSM, the predator may die or

disperse to search for food.

Table 10. Summary table on the average number of active stages of two
spotted mites after 2 PM release.

PM [WEEKS AFTER PM RELEASE (WAR)
Release [ Tnitial pop 2 I3 |4 wiihl\uﬂl
' 1.18a

—

No.PM 1232 12836 [49.91 |38.75a] 27.55a 13.78a | 6.8% |

v 1207 25.13 (3728 | 18.64b] 12.85b 2.96b | 0.87b | 0.07b

10 1257 20.68 13579 | 17.89b| 10.69b| 3.11b | 0.68b | 0.29b |
1S 1221 12204 (3870 [ 19.370] 11210 2.48b [0.71b [ 0.14b |

B [250 20.57 13423 | 17.11b] 10.94b 2.15b [0.41b [0.21b |

—_— ]
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Table 11. Summary table on the average number

spotted mites after 3 PM release. of active Stages of tw,
0

PM | WEEKS AFTER PM RELEASE (WAR)

Release [Initialpop(l  [2  [3 4  [5 T/
No.PM [243  |30.8a | 66.55a] 39.96a N&mmgmw/ﬁ
5 (22 [2573a 930820500 14,1704 12 ot |
10 |25 [25.18[ 33,850 1693b 495 [3.76a o7t
15 [243 | 23.89030.500 15:25 437c |63 057 oo
20 [229 | 21,55/ 35.580] 17.79b] 2.30d | 2.30a %Mw/ww

1. Average weight of marketable berries.

Harvesting of berries 4 weeks before the release of predatory mites. An
average of 120 - 197 g berries per treatment plot was harvested and
continuously increased for 4 weeks (Table 12— 13). Harvested berries from all
treatment plots decreased the following weeks and harvest were not stable
because of continuous rain which caused fruit rot on matured and developing fus
However, marketable berries are still higher on released plots.

5. Average weight of non marketable berries

Weight of non marketable berries sorted during weekly harvest is shown
in Table 9 - 10. Berries considered as non marketable were mostly g0 EH
rots and some damaged berries due to caterpillar and slugs Damage oﬂmﬁ
spotted mites on berries was not severe during the study probably because 4t
population was reduced earlier. Although TSM population Was high 1 -3 ,_,w 4o
after predatory mites were released however, TSM were mostly o_”&
leaves, thus shoots and developing flowers/fruits were not severely affected:

wal of
.u\ / \Q‘: \hab Ay *
3 Iy

PM | WEEKLY HARVEST
releasej

87
plant Industry

able on the average weight (g) of marketable berries

mites two times.

6 |7 8 9 10 1 12
ﬂ 197,506 |438.755 | 305.00b |368.73 | 312.306 188.75b
10 _ 5.501393.75b | 276.25
b | 617502 |575.00a | 437.50a | 515.50|393.75b  276.202
,MMW.\%WO\ 502.50a | 637.502 | 472.50 573.75390.00b 251252
s 572,502 | 605.00a | 627.50a |716.25 |673.75 xEm
Mm.wmm 660.00a | 536.50a | 560.00a [477.50 402,502 265.00a

Table 13. Summary table on the average weight (g) of marketable berries
ites two times.

from plots with predatory mi

(i i | ey

T T 15 |
12

Rates |1 |2 |3 4 5

6 |7 [8 [9 [0 1T 1 2 |

No.PM

635.001476.25]668.75 [445.00| 567.50| 397.50 216.26b

19750{402.50{365.00{675.00{753.75

5

650.000442.50/547.50]477.50{ 677.50| 475.00 1253.75b

165.00|377.50]577.50{642.50]740.00

10| 120.00|365.001527.50{637.50675.00

642.50/448.75(561.25 [487.50| 651.25| 391.25 1245.00b

15| 15000{380.00}525.00{600.00(795.00

TS = |
647.501557.50{702.50{517.50 751302.50ab |

20 | 16250]417.50[572.50|630.00[857.50

710.00] 576.25 41375 |

656.25| 448.7
795.00{542.501692.50{612.50

M [WEEKLY
HARVEST
[Tohass: |
I -

s 1T T2 5 T4 T5 T6 7 [8 [ (0TI |12
w/mkg 37,50 3625 (85,00 152.50] 231.25]217.50] 335.00] 297.80491 25| 220.00
a/mfowpg 15.00[22.50 56,75 102.50] 20000] 178.75] 270.00] 26625]495.00 270.00
M/WJ%E 36.25 122,50 [30.00 {9000 | 137.50{67.50 | 287.50] 247.50/597.50| 278.75
ﬂ,/:/.gl_of_.u 11256000 146.25| 275.75| 158.79 2u500[373.75 | 225.00

——121.25150.00125.00 11.50 |48.75] 135.00 [ 221.25] 132.50 478.75| 308.75

am_u_.» 14. Summary table on the average weight (g) of non marketable
berries from plots released with predatory mites two times.
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Table 1S. Summary table on the average weight

berries from plots released with predatory mites th
- 2 ree :——.—Qm

PM WEEKLY HARVEST

”

AWV C% —-O: ::.

nal o/ py,
A Ing
::J.

Phetable

19125 [ 387.50
19125 387.50 25135
2875 [ 358.75 251 |

release

Rates |1 [2 3 |4 [s Je 7 T8 9 ]
No. PM|2.50 |38.75| 58.75| 47.50) 8250 14750/ 24250 17750 ;

5 1000|4625 26.25| 28.75| 78.75 | 14250 327.50] 12135 s
10 15.00 | 56.25 | 27.50, 4625 67.50| 1500 267.50 _m_wﬁ.w%.
15 [1125 [47.50] 46.25| 38.75 60.00 12000 292.50,221.5] 29250
2012000 |28.75 | 43.75] 22.50] 77.50 | 142.50] 315,00 11500 | 27250

253.75 | 575.00 | 267.50

5. Other pests of strawberry.

401.25 30250 |

Aside from the spotted mites, different pests were observed

associated with strawberry Table 16). Cutworm and white grubs of June
tablishment and

beetle and snoutbeetle were noted during the es
ars were noted on the |

January and these affected the shoots, flowers and deve
0 — 40 per sample flower) during the early

vegetative stage. Cluster caterpill

High population of thrips (2
flowering and fruiting stage was m
severely affect the fruits probably because 0
end of February to March.

onitored however.

eaves starting
loping fruits.

damage did not

f continuous rain ex

n%o:n&

) 8 59
The E:\..:\:.E. Journal of Plant Industry
Table 16. Common pests observed on strawberry plants released with
predatory ™E3
x\\g\\\\\\\J MONTHS |
| COMMON OBSERVED ]
| PESTS DAMAGE Nov.| Dec. | Jan. Feb. Mar, Apr May
OBSERVED ﬂ W
1\\\\\\\ |
Grabs of | Feeds on roofs of newly |
Snoutbeetle established plants. Causes _ ,,
| wilingand deathofplans_| B BN BN B e
Grabs of | Total feeding on the roots s
june beetle of young and established
plants. p—
Slugs/snails | Causes holes on the fruits _
B B T e
Feed root or part just above ‘
Cutworms| the soil. Also feeds on the 71
young shoots and leaves. f S TR S S
- I —
Different | Attacks the leaves, shoots, W
Caterpillars| flowers and fruits. Feeding ,. 1
causes drying of leaves and w
holes on the fruits. | o
Lygus bug | Feeds on the fruis. ., \\\\l‘“ﬂl-\\\‘\\\\\;
Leaf beetle Feeding causes holes on W
the leaves. f \\i\.\\i\\\\\J
i I — v
Causes major damage on , “
Thrios the fruits.  Infestation _ H ,
ps occurs almost the same | _ —
with mites and causes ” |
almost ~ the  same " W
_ symptoms. [nfestation
m starts during the flowering *
_”, period until the end of W
4 fruiting. ; [ 1

1
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Results shows that th

 F e predato :

could survive in the field and can waan”g__m.a”, Am
1p S:m

release.

First trial shows that the predatory mites hag
§

however, the period or time of decreasing the
pest t

long. This could be due to the movement of the peg 4
S E.Em th
€

higher population was still observed.

Higher population of predatory mites mean fagt
Ster r

so higher rates will be use at higher pest population

&Nm.qm 5@ No

1 h

-2 Soo_ﬁ

M

§ %2 »._a_ﬁ_
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Bisp;
Moy,

S
li

ansﬁ.
1 oy

smw

eductigy Of e .
_

For better control of this study, more releases coy|q b
¢ aoso ; i
© Al

to augment the initial release.

RECOMMENDATIONS

Based on the result of this study, the following are being recommen
I

for better control of TSM:
1.°To avoid early field infestation
planting materials.
9. Monitor TSM infestati
3. Release predatory mites at the early stage
4. Release rates of 10 — 20 predatory mites is
\creased depending on

this could be i1
tial release, follow-up release

5. To augment ini
recommended.

on 1 - 2 months after planting.
of TM infestation |

of TSM, use clean (uninfesti)

RSBBSQ& howere,

TSM population

s of Em%a

|
ry miles o |

plant Industry

m:wr_omw\ww: Y
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