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Abstract

The relation between the major plant nutrients, NPK and their
combinations on tomato infestation with B.tabaci (Genn.), was studied in
Imbaba district, Giza Governorate during 1995-1996. An obvious in-
crease of this pest accompanied by decreasing in tomato yield was ob-
served on the plants treated with high levels of N. (ammonium sulphate,
21% N).

On the other hand, the study proved that the moderate level of
N (150 unit) corresponding with potassium sulfate [Potasium sulfate, 60
units/K20)] and superphosphate (60 unit/P202) - in mixtures-gave low
population of B.tabaci and higher level in yield.

INTRODUCTION

The relationship between mineral contents of tissues and their effect on insect
infestation has been taken in consideration in the recent years. Elements such as, ni-
trogen, phosphorus, potassium, calcium, iron, zinc, manganese, magnesium, etc. ap-
peared to affect plant attacked by insects (Hasseman, 1946). The author showed
that the greenhouse thrips Heliothrips haemerrhoidalis (Bouche) attacked only those
plants growing on the lower levels of nitrogen, although calcium played no important
role in making the plants attractive to the pest. Hunter (1958) reported that higher
concentration of nitrogen in tomato roots infected by Meloidogyne incognita acrita
than in the healthy roots. Beckham in Georgia (1970) reported that Aphis gossypii
were more numberous on the leaves of its vegetable hosts as the nitrogen rate in-
creased. Sharaf and Nazer (1983) found that the use of P,Og fertilizer improved the
development of the tomato plants, thus encouraging whiteflies migration.

The effect of N.P.K. and their combinations on tomato infestation caused by
Myzus persicae Sulz. and Thrips tabaci Lind. studied by Omar et al. (1993). They
mentioned that an obvious increase of these pests was observed on plants treated
with superphosphate (16% POg, 300 kg/fed.) either alone or in mixtures with po-
tassium sulfate (48% P,0, 100 kg/fed.) and ammonium sulfate (21% N., 300 kg/
fed.).
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Tomato at Nili plantation suffered from the infestation of B.tabaci in Giza Gov-
ernorate, therefore the present study was conducted to study the relation between
levels of N.P.K., Bemisia tabaci (Genn.) infestation and its relation with tomato
yield.

MATERIALS AND METHODS

Field trials were carried out over two tomato growing seasons (Nili planta-
tions of 1995 and 1996). The main purpose of these trials was to determine the re-
lationship between rates of N, P,0g, PO fertilizers, on B.tabaci tomato infestation,
and tomato yield.

The experimental area was five feddan at Abo-Ghaleb village, Imbaba district,
Giza province, cultivated by Dora tomato hybrid. The field was divided into 108
plots, i.e. 3 rates x 4 replicates_in a complete randomized plot design.

Forty days after planting, weekly samples of 30 leaves each, were chosen, at
random, from the plants of each replicate, examined for adults carefully, early in
the morning, and picked in a paper bag for laboratory examination. Sampling was
continued for 12 weeks and the weekly infetation averages were worked out for
each replicate.

Three rates of previous nutrient elements were tested in these trials in alter-
nation as following:

Rates of Nitrogen (N) were 100, 150 and 200 units added four times, the first
* after hoeing and before the Tst irrigation. The second at flowering stage, the third
at fruiting stage and the fourth before colouring stage.

Rates of Phosphorus (PZOS) were 40, 50 and 60 units added before the second
ploughing.

Rates of Potassium (KZO) were 40, 50 and 60 units added twice; the first at
flowering and the second at fruiting stage.

At the end of the season, the yield was evaluated, and the average for every
treatment was recorded.
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RESULTS AND DISCUSSION
Effect of NPK againt Bemisia tabaci (Genn.) population

The population averages of B.tabaci under the differnt fertilizer treatments in
the two succssive seasons of 1995 and 1996 was shown in Table 1 and 2.

The largest increase in the whitefly population was found in (200 unit of N +
60 unit of PZOS + 40 unit of KZO)’ (200 unit of N + 40 unit of PZOS + 40 unit of
K20), (200 unit of N + 40 unit of PZOS + 50 unit of K»0) and (200 unit of N + 60
unit of P,Og + 50 unit of K;0) treatments. Moderate increase of infestation was no-
ticed in (150 unit N + 50 unit PZOS + 40 unit K»0), (150 unit of N + 50 unit of PZOS
+ 40 unit of KZO)’ and (150 unit of N + 60 unit of PZOS + 40 unit of KZO)' On the
other hand, low population was found in moderate levels of N and high levels of PZOS
and KZO' Results in Tables 1 and 2 confirmed these findings which were significantly
higher in the two successive season, 1995 and 1996.

Plants fertilized with high rates of nitrogenous fertilizers were longer, had
more and larger leaves. This would attract further adults of B.tabaci as well as pro-
viding a more favourable habitat for population of the tomato whitefly. The afore-
mentioned results were in agreement with Sharaf and Nazer (1983) who studied the
effect of soil fertilizers on the population of B.tabaci on tomato.

Effect of NPK on the yield

At the end of the season of the two successive seasons 1995 and 1996, yield
was determined as weight in kilogram. Analytical methods by F-test and L.S.D. was
calculated. As shown in Tables 1 and 2, the yield of treatments which had more pop-
ulation of B.tabaci were very low in the yield. On the other hand, treatments which
had low population of B.tabaci gave the higher level in tomato yield.



K.K. EL-RAFIE

1070

‘g|dules /sanea| g UO Paseq 10eqe] Elsiuag JO JaguinN

£82°L2l 05"l ast

g2y | ¥69L | S2°€02 | Sl8 L2v | €02 | L2¥ | 202 | L2v | LOZ | S2¥ | ¥O¢ or | 09 |00¢
G2'0Sy | Lo8L | O'v6l 922 | 0OSv | ¥6l | 2sy |26l [8vP| V6L [ LSY [961 ov | Ot |00l

9% 981 | S2'96L | 282 | 69¥|S6L| S9¥ |96l |29v | 661 | 89F | L6L 0S | OF |0OL
G2°L.¥ | 6061 | S2'e6l | €LL €.y | ¥61 | 62¥ | 26L | L8V | S6L | 94t | 261 0S | 09 |00¢
§2'88Y | €561 S'68l 86/ | /8v | 08L | L6t |88l |98F| L6L | 68F [ 68L oy | 05 |002
§2'L0S | S002 | 098l by, | 6vv |98l | ¥OS | 281 | 00S| S8L | 20S 981 oy | 0S |00l
cz'12s| 5802 | szusL | S22 | 0zS|€8L|8LS|62L |9SS| 181 | L2S |28l 09 | 09 |002
G2'SES| LvL2 | SL291 | 149 LES | 991 | ¥€S | 691 [OPS| 291 [ 9€S | 691 0§ | 0§ |002
§2'6vS | L6L2 | 0691 949 2S5 | 0ZL | 6¥S | 89L [9¥S| OZL | 0SS |89l ov | OF |00¢
62'195 | Sv2z | SZE9L | €59 | 8SS| 9L [ 995 |99L [09S| €91 | LOS |99l 0S | 0§ |00l
GL'€LS| S§622 | SeSL OL9 | 225 |GSL| SZS|€SL 25| 0SL | 948 |esl 09 | 0§ |002
S'LLS | 902 | S2'6SL [ 2L£9 LLS| L9L| 805 | 8SL [SLG)| 09L [2LS |8SL 09 | OF |0OL
s'ovs | 9812 | s2°0SL| €09 | 9¥S|OSL| 6¥S| €SL |¥bS| 6¥L | ZbS [ LSL 0S | O |002
5’685 | 8s€2 | sz'zzL | 605 | 485 |2l | 265 |82l |06S| 621 | 68S [82L or | 0§ |OSL
§2'S19| Love | 09LlL 1414 169 | 6LL| 06S|ZLL |68S|OLL | L6S |9LL 09 | O¥ |002
5209 | OLzz | sz'eoL| 60¥ | 209 | €0L| ¥09 | LOL | LO9| ¥OL | €09 [ LOL oy | 09 |00L
S'0v9 | 2952 | SZ2°6 L6c | ov9 | 96 | 2v9| 66 | 6€9| L6 | L¥9 [ 66 oy | OF |OSL
62259 | Ll9¢ 568 8S€ 259 | 06 [ SS9 | 88 |1S9| L6 | €S9 | 68 oy | 09 |OSL

869 2€92 | s2'98 Spe | 2S9| 28 | 659 | S8 [489| 48 [6S9 ] 98 0S | 0§ [0Sl

299 8192 S'v8 gce | 099 | €8 | S99 | 98 |299| ¥8 [ 199 | S8 0S | Ov |OSL
§'229 | 0692 0L 262 | 229 22 | v29| SL L9 LL | €9 | ¥L 09 | Ov |OSL

629 9122 SS9 292 | 629 S9 | 249| 49 [L89| 09 | 649 99 09 | 0§ |OSL
62'209 | 62pe | S216 | 29¢ | 809 | L6 | 09| €6 |S09| L6 [ 609 | 26 09 | 0S [o0OL
G2'20L| 6082 | S2'69 222 | 002 69 | SOL| 89 |LOZ| LZ | €0Z | 69 0S | 09 |0SlL
§/'l2L| 2882 | S2'9S S22 | 6L 95 | 122 48 |S2L| SS |22l | 4S 0S | 09 |0OL

588 ovSE | §2'29 Lse €88 | L9 | 288 | S9 [¥88| €9 [ 988 29 09 |09 |SL
S'Ly8 | 99€E 8S 22 | 2v8| 8s | ov8 | 6S [Ev8| LS | L¥8 | 8S 09 | 09 [0OL

wX | vA | X | €A | 2X | 2h | X | LA | 0% [Sodd| N

X A
(6) 9ae0ydal JInpe oeqer’g 7 €y e Ly (s3un)
40 pJaIk uealy 40 "Ou uesiy 21e21das KI1oAs Ul PRIk pue synpe /oeqe’g Jo "oN |  938J UOREZIRISS

‘5661 ‘uonejueld N Buunp pjaIk Bulpuodsaliod pue
o3ewo) Huinsayul uonendod oBGEY EISIUSE UO SUOIBUIGLUOD JISYY PUE SISZI[I18) JUSIBHIP JO 30943 "L 3|qeL




*a|dwies/SoABa| OE UO Paseq joeqes eisiuag JO 1agquin

xS2°L2l «0S'Ly asi

1071

02vy | 891 | S2'86L | €64 bS¥ | L6L | LY | 661 | 8EV| 86L | SE¥ | 661 or | 09 |002
0'€Sy | 2L8L | SZ'¥6L | 6L | 9S¥ | L6L| LSV | €61 |€9Y| 69L | 2vpy | €61 oy | Ov |00l
S'98% | 9¥6L | S2'€E6L | €42 S8Y | ¥6L | L8V | S6L | L8| €6L | €6F | €61 0S [ Ov (00l
0'L6y | ¥96L | G226l | 692 L6y | L6L | 26V | €61 |98Y | 06L [ 68Y | 68L 0S [ 09 |002
0°'LOS | ¥002 | SzZ'S8L | LvZ 867 | 981 | 20S | €81 | S6¥ | /8L [ 60S | S8L oy | 0S |002
§'€2S | ¥602 | SC'e8l | €€4 €251 €8L| 625|S8L |S2S| L8L | ZLS | ¥8L O¥ | 0S |ooL
S§2'¥2S | 2602 | S2'9LL | SOL LIS | ZZL | L2S | ZLE | 225 921 [ 2€S | 64L 09 | 09 002
GL'ESS | SL22 | ST'SOL | 199 [ 9bS | SOL | 6SS |29 | 29S| 291 | 8¥S | 291 0§ | 0S |002
0295 | 8¥22 | S2'8SL | €€9 ZSS| €91 | 09S | 9SL | 69S| L9L | 29S| €91 o | Ov |002
0'€LS | 2622 | S2'8SL | €€9 08S [ 9GL | 245 | L9L [ L9S| 6SL | 645 | 2SL 0S [0S |ooL
S'L8S | 92€2 | S2'SSL | L29 €4S | 2SL | €8S | 6SL | 645 4SL | L6S | 8¥L 09 | 0S |oo02
00°LL | ¥¥02 [ SZ°LSL| 209 90S | LSL| €LS | 4SL | 20S| 8¥L [ 8LS | LSL 09 | Ov |00l
G2°L6S | S9€2 | Si'8¥L | S6S 985S | 9FL | 665 | L¥L | Z8S| €SL | €6S | 6FL 0S | OF |002
G2'809 | €€¥2 | 00°02L | 08F | ZL9| L2ZL| 609 |ZLL |SO9| 6LL [209 | €21 o | 0S |OSL
00°Le9 | ¥8¥2 | 00'8OL | 2E€¥ | 629 [90L | L29 | SOL [9L9| 80L | 8L9 | €LL 09 | OF |002
0029 | 96¥2 | S2'LOL [ SOV | 829 (€0L| S29| 66 |LE9| SOL [2L9 | 86 oy | 09 |oOL
§2°2S9| 6292 | 0096 | ¥8€ SS9 | L6 | 6S9| €6 |€S9| 86 [299 | 96 oy | OF |OSL
§'C99 | 0S92 [ S4'v8 | 6€E | ¥S9| 68 { €99 L8 [Z29| ¥8 | 199 | S8 oy [ 09 [0Sl
§2°299 1 LS92 S'e8 PEE €59 | ¥8 | L99| L8 |8S9| 98 [649 | €8 0S | 0S [0Sl
0'¥99 | 9592 §e8 0€E | ¥59| 9S8 L99 | €8 [899] 08 | €29 | 28 0S | OF |OSL
§'089 | 2gle S'€L 62 €89 | 4L | S89) S/ | €29 92 [ 189 | €2 09 | OoF |OSL
0°069 | 0942 | SZ'v9 | 4S2 269 | 69 | L69| S8 |S89| 29 [489 | +9 09 | 0S (oSl
S'v69 | 8442 | SL'E8 SEE L29| 26 [ 619 €9 |229| 68 |99 | L6 09 | 0S (0oL
§2°LLL| 6982 [ 00°'€9 | 2S2 2LL| ¥9 | 6LP | 6S €22 €9 |SLZ| 99 0S | 09 |OSL
G/'2€l| L€62 | 0009 | Ove ehl | ¥9 | 9€L| 8S [22Z| €9 | LEL| SS 0S | 09 |oOL
G'98. | 9¥LE | SZ'4S L€2 L6Z | SS | 284 €9 |94Z] 2S5 | 2462 L9 09 (09 |OSL

288 80¥€ | 00'9S | V22 98| 48 | ¥S8 | 25 |L¥8| 6S | 2598 9§ 09 | 09 [0O0L

RELATIONSHIP BETWEEN FERTILIZERS AND WHITEFLY INFESTATION ON TAOMATO YIELD

X | vA | ex | A |ax |2 | ix A | o2y [So2d| N

X A
() 21e9dau 1Inpe peger'g vd €y 2y Ly (sun)
40 paIk ueapy 4O "ou uespy o3e0l|das A19Aa Ul paIk pue Synpe 1oeqgey’g Jo "oN | 93 Uoheznisy

‘9661 ‘uonejueld |IN Bulnp pjaik Buipuodsa.lod pue
olewo} Bunssjur uonejndod /oeqe; ejsjuwag UO SUONEBUIGUIOD JIBY) PUB SISZI[13U) JUSISHIP JO 108443 2 9|qel



1072 K.K. EL-RAFIE

REFERENCES

1 . Beckham, M. 1970. Effect of nitrogen fertilization on the abundance of cotton in-
sects. J. Econ. Entomol., 63 (4) : 1219-1220.

2 . Hasseman, L. 1946. Influence of soil mineral on insects. J. Econ. Entomol., 39: 8-
11.

3 . Hoda, F.M., M.M. El-Beheiri, G.A. Ibrahim and H.A. Taha., 1986. Effect of soil
fertilization and density of plant on the population of the spider mite Tetrany-
chus cucurbitacearum (Sayed) on soybean plants (Acari : Tetranychidae). Bull.
Soc. ent. Egypte, 66 : 97.

4 . Hunter, A.H. 1958. Nutrient absorption and translocation of phosphorus és in-
fluenced by the root-knot nematode (Meloidogyne incognita acrita) in soil.
Science, 43: 330-338.

5 . Omar, H.LH., M.F. Haydar and F.M.L. Afifi. 1993. Effect of NPK and their combi-
nations as soil fertilizer on tomato infestation with certain insects. Egypt. J.
Agric. Res., 71 (1), 1993. :

6 . Sharaf, N.S. and J.K. Nazer. 1983. Effect of N, P and K soil fertilizers on popula-
tion trends of the tobacco whitefly Bemisia tabaci Genn. (Homoptera,
Aleyrodidae) and the incidence of tomato yellow leaf curl virus in tomatoes in
the Jordan valley. Agric. Res. J., Univ. of Jordan, I: 13-24.

7. Siddig, S.A., Sudan Gezira-Research Station. 1987. Annual report of the Gezira
Research Station and substations, 1978-1979, 1987, 310-317. Gezira Resea-
rch Station, Khartoum, Sudan.



RELATIONSHIP BETWEEN FERTILIZERS AND WHITEFLY INFESTATION ON TAOMATO YIELD 1073

poacaod | g 5 sdungil] gopa g y5anll 5280
plotaka 12 liaf, Loty sl Lase pualia€ Lol L& o g
Jipsms oI e e L TR & R

G gt wl

B — (Al = Lael 53 Gsadl 38 50 - S BLAN Ll & gas seas

B L’ ) Lusload | yenliad U GlRall sacstll ¥ ane oas Laslad] ey
Lla¥l Lo elld 515 pblabd) oL e (pomalsally i illy gea g ,aull)
Jgmaall e (a8 e Landl LLAN 5 by

b Bl e LoV slaas 5 el 30l olia o Lo gSUadl euds oy
odalall oF can (3 oy Baa s You) @Y e Tulle ¥ uaa edaye 31 edlaladl
(3.,\_\_,"\.)(}__-_.415\,_...”&4(:;‘,5? [XENPR LI FEPRS | BRI UL RER K PUPRCH DS s
S BT e Ll LA sluas 1S (3ua s Vo) L siasill

23l edlalas (o8 Jpuaall 3 Taaly 3y Wlia eolS elli ] Lalavl,
o5t sdlly e snligud) pa Uasall

plasadly (Suo¥ asawsll o3 Jlasedl 555 8a L aa¥] o LS ellil
Sosisdlly bl saansll



*a|dwies/sonea| OE U0 Paseq /oeqel ersiwag Jo Jaquin

£52°1L21 +058'L¥ asi

1071

02vy | 89ZL | S2'86L | €64 bSy [ L6l | Lby [ 661 [BEV | 861 | SEV | 661 ov [ 09 |o002
0'€Sy | 218l | SZ'¥6Ll | 6L | 9Sv | L6L| LSV | €6L | €9 | 69L | 2vy | €61 oy | Ov |00l
S'98Y | 9¥6Ll | S2E6L [ €22 S8y [ ¥6L | £8F | S6L | L8V | €61 | €6V | €61 0S | Oy |oOL
0'L6y | #9611 | S2°26L | 692 | L6V | L6L | 26F | €61 |98 | O6L | 68Y | 681 0S | 09 |002
0°L0S | ¥002 | S2'S8L | L¥Z 867 | 981 | 20S | €8l | S6¥ | /8L | 60S | S81L ov | 0S |00Z
G'€2S | ¥602 | S2'e8L | €€L €251 €8l | 625 | S8L | S2S| L8L [ ZLS | ¥8L o | 0S |oOL
S§2'veS | 2602 | S2'9LL | SOL LIS | ZZL | LeS | ZLE }22S| 941 [ 2€S | 641 09 (09 jo00Z
SL'€SS | Sl22 | S2'SOL | 199 | 9¥S | S9L | 6SS |29l (29S| 291 | 8¥S | 291 0S | 05 |002
07¢9S | 8¥2Z | S2'8SL| €€9 | LSS €91 | 09S|9SL |69G[ L9L [ 295 | €91 oy | OF |002
0°€LS | 2622 | S2'8SL | €€9 08S [ 9SL | 245 | LOL [ L9S| 6SL | 645 | £SL 0S | 0S |oOL
S'L8S | 92€2 | S2'SSL| L29 €5 | LSL| €85 6SL | 645 LSL [ L6S | 8¥L 08 | 0S |oo2
00°LL | ¥P02 | SZ7LSL | 209 90S [ LSL| €LS | 24SL [20S| 8¥L [8LS | LSL 09 | Oov |oOL
G2°L6S | S9€2 | Si'8¥L | S6S 985 [ 9¥L | 66S | L¥L [28S| €SL [ €6S | 6¥L 0S [ ot |002
G2'809 | €€¥2Z | 00°02L | 08y | ZL9| L2L| 609 | ZLL |SO9( 6LL [ 209 | €21 ot | 0S |OSL
00°Le9 | ¥8¥2 | 00°8OL [ ¢€¥ | 629 [90L | L29 | SOL [9L9| 80L | 8LY [ €LL 09 | Oob |002
00'¥29 | 96¥2 | S2'LOL [ SOF | 829 | €OL | S29| 66 |LEQ| SOL | 2L9 | 86 ov | 09 |oOOL
§2°/S9| 6292 | 0096 | ¥8€ SS9 | 26 | 659 | €6 [€S9| 86 | 299 | 96 ov | OF |OSL
§'299 | 0S92 | Si'v8 6EE | #S9| 68 | €99 | L8 |Z29| ¥8 | L99 | S8 oy |09 [0Sl
§2'299 1 1S92 S'€8 vEE €S9 | ¥8 | L99| L8 [8S9| 98 | 649 | €8 0S | 0S |oSL
0'%99 | 9592 S'e8 0€E | #S9| 9S8 L99| €8 |899| 08 [ €29 | 28 0S | OF |OSlL
§'089 | 222 S'€L 62 €89 4L | S89| SZ |€49| 92 | 189 | €L 09 | OF |OSL
0°069 | 0922 | SZ'+v9 VAY4 269 69 | L69| S8 |S89| £9 | 489 | +9 09 | 0S |[OSL
S'P69 | 842 | SL'E8 SEE L29| 26 | 619 €9 [229| 68 |919 | L6 09 | 0S (ool
S2°ZLL| 6982 | 00°€9 2se 2LL| ¥9 | 6L¥ | 6S €22 €9 |SLZ| 99 0S |09 |oSL
§/'2€/| L€62 | 0009 | O Zhl | ¥9 | 9€L| 8S [22Z| €9 | LEL| SS 0s | 09 |oOL
§'98Z | 9vLE | S2'4S Le2 L6Z | SS | 284 €9 [92Z2) 258 |46 L9 09 | 09 |oOSL

258 80¥E | 009S | ¥22Z 198 | 4S5 | ¥S8| 2S |[L¥8| 65 | 2598 | 9§ 09 | 09 [0O0L

RELATIONSHIP BETWEEN FERTILIZERS AND WHITEFLY INFESTATION ON TAOMATO YIELD

X | vA | ex | A |ax [ 2a | ix | A | 0%y [Sod| N

X A
(%) 21e0das 1npe peqger'g vd €Y 2y Ly (s3un)
o paik ueapy 40 "ou uesp a3eol|dad A1aAs Ul peIk pue sijnpe oeqel‘g Jo "oN | 938l UoReziiisy

‘9661 ‘uonejueld 1IN Buunp paik Buipuodsaiiod pue
ojewo} Bunsajul uonejndod /oeqe} ersiwag UO SUOREUIGUIOD IIBY) PUE SJSZI|I3IS) JUSIBHIP JO 108443 "2 9|qel



1072 K.K. EL-RAFIE

REFERENCES

1 . Beckham, M. 1970. Effect of nitrogen fertilization on the abundance of cotton in-
sects. J. Econ. Entomol., 63 (4) : 1219-1220.

2 . Hasseman, L. 1946. Influence of soil mineral on insects. J. Econ. Entomol., 39: 8-
11.

3 . Hoda, F.M., M.M. El-Beheiri, G.A. Ibrahim and H.A. Taha., 1986. Effect of soil
fertilization and density of plant on the population of the spider mite Tetrany-
chus cucurbitacearum (Sayed) on soybean plants (Acari : Tetranychidae). Bull.
Soc. ent. Egypte, 66 : 97.

4 . Hunter, A.H. 1958. Nutrient absorption and translocation of phosphorus és in-
fluenced by the root-knot nematode (Meloidogyne incognita acrita) in soil.
Science, 43: 330-338.

5 . Omar, H.LH., M.F. Haydar and F.M.L. Afifi. 1993. Effect of NPK and their combi-
nations as soil fertilizer on tomato infestation with certain insects. Egypt. J.
Agric. Res., 71 (1), 1993. :

6 . Sharaf, N.S. and J.K. Nazer. 1983. Effect of N, P and K soil fertilizers on popula-
tion trends of the tobacco whitefly Bemisia tabaci Genn. (Homoptera,
Aleyrodidae) and the incidence of tomato yellow leaf curl virus in tomatoes in
the Jordan valley. Agric. Res. J., Univ. of Jordan, I: 13-24.

7. Siddig, S.A., Sudan Gezira-Research Station. 1987. Annual report of the Gezira
Research Station and substations, 1978-1979, 1987, 310-317. Gezira Resea-
rch Station, Khartoum, Sudan.



RELATIONSHIP BETWEEN FERTILIZERS AND WHITEFLY INFESTATION ON TAOMATO YIELD 1073

poacaod | g 5 sdungil] gopa g y5anll 5280
plotaka 12 liaf, Loty sl Lase pualia€ Lol L& o g
Jipsms oI e e L TR & R

G gt wl

B — (Al = Lael 53 Gsadl 38 50 - S BLAN Ll & gas seas

B L’ ) Lusload | yenliad U GlRall sacstll ¥ ane oas Laslad] ey
Lla¥l Lo elld 515 pblabd) oL e (pomalsally i illy gea g ,aull)
Jgmaall e (a8 e Landl LLAN 5 by

b Bl e LoV slaas 5 el 30l olia o Lo gSUadl euds oy
odalall oF can (3 oy Baa s You) @Y e Tulle ¥ uaa edaye 31 edlaladl
(3.,\_\_,"\.)(}__-_.415\,_...”&4(:;‘,5? [XENPR LI FEPRS | BRI UL RER K PUPRCH DS s
S BT e Ll LA sluas 1S (3ua s Vo) L siasill

23l edlalas (o8 Jpuaall 3 Taaly 3y Wlia eolS elli ] Lalavl,
o5t sdlly e snligud) pa Uasall

plasadly (Suo¥ asawsll o3 Jlasedl 555 8a L aa¥] o LS ellil
Sosisdlly bl saansll



