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ABSTRACT

Thrips tabaci (Lind.) and Bemisia tabaci (Genn.) increased the
counts of shrinkled and silvered leaves during cabbage seedling
growth at Embaba district in 2000 and 2001 summer seasons. The
dried - dropped leaves were affected by the action of both insects.
Thus the healthy leaves on seedlings decreased until they have none.
The final injury based on both seasons was 5.39 shrinkled & silvered
leaves / seedling, 2.0 dried & dropped leaves and no healthy leaf,
compared with 1.75 shrinkled & silvered leaves / seedling, 0.58 dried
& dropped leaves and 5.17 healthy leaves / seedling in seedlings
sprayed twice. The degradation percentage was 100% in untreated and
31.09% in treated seedlings.At Auseem district : T.tabace and
Brevicoryne brassicae (L.) caused an incease in counts of shrinkled &
silvered leaves and dried & dropped leaves during the seedling growth.
The final injury in untreated seedlings was 5.11 shrinkled & silvered
leaves , 2.22 dried & dropped leaves and 0.0 healthy leaf, compared
with 2.0 shrinkled & silvered, 0.77 dried & dropped and 4.722 healthy
leaves in sprayed seedlings. The degradation percentage was 100%
and 37.04% in untreated and treated seedlings, respectively.

Key words: Bemisia tabaci, Brevicoryne brassicae, cabbage,insect
intfestation, Thrips tabaci .
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1. INTRODUCTION

The small seedlings of cabbage before transplantation are very
susceptible to insect infestation, especially the piercing sucking insects
such as the cotton thrips, Thrips tabaci (Lind.) sweetpotato whitefly,
Bemisia tabaci (Genn.) and the cabbage apbid, Brevicoryme brassicae
(L.

The leaves of infested cabbage plants by T. tabaci are silvered
and flecked, while heavy attacks lead to the wilting of young plants
(Hill 1975). In Poland T. tabaci attacked 73 - 100% of cabbage plants
{Legutowska 1997).

Cabbage aphids usually do not affect seedlings, but they begin
to build up after transplantation or thinning. Large colonies may stunt
or kill small plants (Anonymous, 1987). Hill (1975) mentioned that
infested seedling with B. brassicae may be stunted and distorted. B.
brassicae caused 70-80% losses in mustard yield (Rustamani et al,
1988).

The present work aimed to follow up the combined injury
caused by natural complicated infestation with piercing sucking
insects during the seedling stage, and to investigate the final injury by
different levels of infestation.

2. MATERIALS AND METHODS

The experiments were conducted during 2000 and 2001 summer
seasons at El — Moatamedia, Embaba district; and during summer
season of 2001 at Kafr — Hakeem, Auseem district, at Giza
Govemorate. In each site and season, an area of about %4 feddan was
seeded with cabbage variety Baladi; Brassica oleraceae var. Capitata
on May 13 and May 20 of both seasons, respectively at Embaba and
on April 30, 2001 at Auseem. All the recomended agricultural
practices were followed except for the use of insecticides, This area
was divided into two parts, each part was divided to six experimental
plots. Two treatments were applied, the 17 treated twice with Lannate
90% at a rate of 300 gr / fed. to avoid the infestation of chewing
insects. The second was treated against piercing sucking and chewing
insets, by using Lannate 90% and Actellic 50% (1.5 litre / fed.) in two
sprays. Applications began 2 weeks after sowing and continued in
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biweekly intervals until transplantation. Fach treatment was replicated
randomly on 6 plots. Samples of 18 plants / treatment (3 plants / plot)
were examined weekly from germination until transplantation to count
piercing sucking insects: (all stages of thrips and whitefly) at Embaba ;
and (all stages of thrips and aphids) at Auseem. The infestation
syinptoms on leaves were categorized and recorded (no. of shrinkled
& silvered leaves, dried & dropped leaves and healthy leaves). The
degradation percentages in seedling leaves were calculated / sample by
using the formula :

No. shrinkled & silvered leaves + No. dried &

dropped leaves

Degradation percentage = x 100

Total counts of seedling leaves

To calculate the final mjury, a sample of 18 seedling/ treatment
was examined to measure the injury parameters on seedling leaves at
transplantation time, the degradation percentage was calculated/
treatment in every season.

3. RESULTS

3.1, Relationship between infestation level and damage
3.1.1. Embaba district: The dominant piercing sucking insects on
cabbage seedlings were T.tabaci and B.tabaci, therefore their counts
together were regarded as insect complex counts / seedling . Thrips
constitute about 70.15% from insect complex in the two seasons
together (Table 1). Numbers of shrinkled and silvered leaves / seedling
increased by increasing counts of the insect complex. When the insects
reached 9.67 , 34.11, 29.56, 42.11, 101.22 and 685.56 individuals /
seedling, the shrinkled & silvered leaves were 0.55, 1.22, 1.89, 2.78,
4.0 and 6.89 leaves / seedling 1n 2000 season. The same parameter was
1.33,2.33, 3.67, 3.89, 3.89 and 2.89 leaves/seedling, at counts of 6.67,
18.22,35.22,39.22, 51.0 and 82.11 insects/ seedling in 2001 season.
Heavy injury caused drying and dropping leaves. The cotyledon
leaves were the first leaves to pass out gradually. They became
silvered and shrinkled firstly, then dried and dropped. Table (1), shows
that leaves were dried and dropped by the action of insect complex
counts mentioned previously during 2000 and 2001 seasons. The
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counts mentioned previously during 2000 and 200! seasons.The
counts of treated leaves were 0,0,0,0.67,2.0 and 2.44 leaves/seedling at
consecutive counts of 6.67, 18.22,35.22, 39.22, 51.0 and 82.11 insects/

seedling.

Table (1) :Combined injury of Thrips tabaci and Bemisia tabaci on cabbage seedlings
at Embaba , Gize Governorate during summer seasons of 2000 and 2001.

I No. of injured leaves /
. nsect seedling )
Season lnsgectmn complex. Shrinkled &  Dricd & Healthy | Degradation
ate counts/ . {- ", leaves percentage
seedlin silvered dropped
B
leaves leaves
2000 | May 23 9.67 0.555 0.0 145 27.75
30| 3411 1.22 0.0 1.45 45.7
June 6| 29.56 1.89 0.22 1.89 52.75
131 4211 2,78 122 1.22 76.63
20| 161.22 4.0 1.22 f.11 82.5
27 | 685.56 6.89 1.56 0.0 100
2001 | May 29 6.67 133 0.0 0.67 66.5
June 5| 1822 2.33 0.0 0.23 91.02
121 3522 3.67 0.0 0.0 100
19| 3922 3.89 0.67 0.0 100
26 51.0 3.89 2.0 0.0 100
July 3] 82.11 289 244 0.0 100

Based on the aforementioned results, healthy leaves remaining
on secedling have decreased by inreasing counts of either insect
complex shrinkled and silvered leaves or dried and dropped leaves
(Table 1). It is worth to mention that the seedlings of cabbage had no
healthy leaves at the transplantation age (six weeks after sowing) in

both seasons.

Degradation percentage (Tablel) was graded from 27.75% , 45.7
, 52.75,76.63 , 82.5 to 100% at levels of 9.67 , 34.11 ,29.56 , 42.11
101.22 and 685.56 insect/ seedling, in arrangement. The degradation
percentages were 66.5 , 91.02 , 100, 100 and 100% at rates of 6.67 ,
18.22,35.22,39.22,51.0 and 82.11 insects / seedling, respectively.
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3.1.2. Auseem district : The dominant piercing sucking insects found
on cabbage scedling were T.fabaci and B. brassicae , therefore their
numbers were considered as an insect complex / seedling. Thrips
constituted about 88,8% from the insect complex in summer season of
2001 Numbers of both shrinkled & silvered leaves and dried &
dropped leaves appeared in the same trend of the summer season of
2001 at Embaba. Counts of shrinkled & silvered leaves were 2.0 2.78
,3.89,4.11, 5.22 and 5.0 leaves / seedling , and counts of drying &
dropping leaves were 0.0 , 0.0, 0.0 to 0.89 , 2.0 and 2.22 leaves /
seeding , when insect complex counts were 12.45 42, 73.12, 73.12,
117, 232 and 175 individuals / seedling , in arrangement. At Auseem
district, no healthy leaves were found, starting from the first appearing
of cotyledon leaves until transplantation. Thus, the degradation
percentage was 100% during ail seedling life (Table 2).

Table(2): Combined injury of Thrips tabaci and Brevicoryne brassicae on

cabbage seedlings at Auseem, Giza Governorate during the season of
2001.

No. of injured leaves /
. Tnsect seedling .
Inspection complex Shrinkled Dricd & Healthy | Degradation
date counts/ . leaves percentage
seedling & silvered  dropped
leaves leaves
May 7 12.45 2 0.0 0.0 100
14 42 2.78 0.0 0.0 100
21 73.12 3.89 0.0 0.0 100
28 117 4.11 0.89 0.0 100
June 4 232 5.222 2.0 0.0 100
11 175 5.0 2.22 0.0 100

3.2. The final injury on seedlings

3.2.1. At Embaba district: The final injury as presented in (Table 3)
was 5.39 shrinkled & silvered leaves/scedling and 2.0 dried & dropped
leaves/ seedling, with no healthy leaves on seedlings. Such injury was
caused by a mean population of 94.56 individuals/seedling.In
comparison, 25.1 individuals/seedling in the treated seedlings caused
1.75 shrinkling & silvering leaves / seedling and 0.58 drying &
dropping leaf/seedling; while 5.17 leaves/secdling were found healthy.
The final percentage of degradation was 100 % in infested seedlings
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Table (3) : The final injury on seedlings cabbage due to piercing sucking insects complex at Gize Governor.te.

Mean no. of insect Mean no. of leaves/seeding Degradation percen 1
complex/seedling
Region
shrinkled & silvered dried & dropped Healthy
Untreated treated | unireated treated | untreated treated | Untreated treated | Untreated treated
Embaba* 94.56 25.1 5.39 1.75 2.0 0.583 0.0 5.17 100% 31.09%—m———;
Auseem | 108.595 29.17 5.11 20 2,22 0.778 0.0 4,722 100% 3704

* Mean of both seasons collectively.

-
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(untreated) and 31.09% in treated seedlings.

3.2.2. At Auseem: Each unireated seedling harboured 108.595
individuals injuring 5.11 shrinkled & silvered and 2.22 dried &
dropped leaves / seedling (Table 3). But the treated seedling harboured
29.17 individuals injuring 2.0 and 0.778 leaves / seedling by the same
arrangement. The final percentage of degradation in untreated
seedlings was 100%.

During this work, it was observed that heavy infested seedlings
were less in the stem diameter than healthy seedlings, and their
petioles were shorter.

4. DISCUSSION

Thrips attack all seedlings, injuring 100% of leaf seedling when
combined with the whitefly or with the cabbage aphid. This
observation is homogenous with that of Legutowska (1997) who found
that 73—100% of cabbage plants were attacked by T.rabaci. While
B.brassicae caused 70 — 80% losses in mustard yields (Rustamani et o/
1988).

The infestation symptoms such as shrinkled & silvered leaves
counts followed by dried & dropped leaves and counts of healthy
leaves agreed with Hill (1975) who mentioned that leaves were
silvered and flecked when attacked by thrips. Silver leaf symptoms of
squash and severe chlorotic spots on the leaves of Brassica spp. were
induced by lower density of whitefly nymphs (Matsui & Nakashima
1992). Lopez — Avila and Cock (1986) showed that chlorotic spots
appeared at feeding sites on leaf surface, causing leaf wilting and leaf
shedding as a damage of B. tabaci.

Cabbage aphid was presented only at one region with relatively
low numbers, 11.2% of the insect complex counts. This result is
similar with that finding of Anonymous (1987) who mentioned that
cabbage aphid usually does not affect seedlings, but they begin to
build up afier transplanting.



-348-

5. REFERENCES

Anonymous (1987). Integrated pest management for cole crops and
lettuce. Univ. of California, Div. Agric. Natural Res., Pub.
No. 3307. 112p.

Hill D.S. (1975). Agricultural insect pests of the tropics and their
control. Cambridge Univ. press 516pp.

Legutowska H. (1997). Thrips on cabbage crops in Poland.
Warzywinczy 47,55-62 {c.f.R.Agric. Entomol. 1998 No. 9 P.
1114).

Lopez — Avila A. and Cock M.L.W. (1986). Economic damage (c.f
Bemisia tabaci A literature survey on the cotton whitefly
with an annotated bibliography). M.J.W. Cock (ed.). C.A.B.
International Institute of Biological control, Silwood park,
United kingdom, PP.51 — 53.

Matsui M. and Nakashima T.(1992). Damage to vegetables and
ornamental plants by the sweetpotato whitefly and its control
in Japan. Japan pesticide information No.6, 15-18

Rustamani M.A_,Qaimkhani U.F, Munshi G.H. and Chutto A.B.
(1988). Efficacy of different insecticides against mustard
aphid, Brevicoryne brassieae L.Sarhad J.Agric., 4 : 659 -
664,



-349.

Oflile b i 0 iy 1o e 1 KD sl 6 gD )
3 adl Adidlaey

P il s g20n
3~ q.§.>!|—s.’.=,;gll¢4,i!t S gall — bl @ﬁ})ﬂﬁ?\ﬁé
adda

ing bt e sl (HA (g pdall el can I ol 5 Slay
LYl o gl el iy el I i ) Yaa i 133 Jual
unc_"bhg.‘.\.d..‘!l el m’aﬂjuaﬂ‘a:n &AL&N‘W‘Q‘M
S SISl paly el A et | amy AgLaY)

o 35 el Ay o) (s o T i ki A e 3
se L g (DA Saaaally Caldl il ol 3 G Y e
mu.aim,.@bh_)méﬂ Mb&lﬁwm@bu‘aﬂ éiJJ‘ﬂ
KDY BF IENPTRARE [ PP FEVRE A TN g S I DA A P
XN Ve anse b il e e Aada

ibdames dund 48,4 0,7 S Laa i) ol w}nuiqﬂ.g.ﬂ‘_))di L
v, Yo HLJ@\J@&‘)J‘@E A_aj‘s‘jiﬁlg/mma_’al.}u)_’"
JBJJ\{/%EJJQ,\VJMWJE‘%HJ,' 7O A (Bamaa duiad A3 44
S gl At o8 13 Aralall AET il s e Adabeall DY
Al DA 8 %Y, 04 culy Alebaall e OSN3 %) -

Glog) e (55 @S ey pasill 3gay o g ppe) Allaie (B
Ty “‘3 il pall el el (ILHL...:\Al adlall ¢ 3aeaal :L.g._n.aﬂ‘) Al il
Aguiad 43 54 0,0 Y lileg dbaall m‘éqfﬂ.&\“ ol LS g Y
s gl coual o 35y alg ddafluie dila A8, Y,YY ¢ A3/ 53 asa
slﬁhﬁau‘.@ﬁ)_’u\’v;ih@awu),‘f,- JJ—RJ&—IJMLJW
3 %Y+ gal gt S ALl OGN 8 A [ il 235 £,VTY

B 2al (0F) alaall — 5 Al dads — Aok 3 A0 dgalal) Alnal
O YEY (Y oY Gisd)





