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EFFECT OF NPK FERTILIZERS ON COTTON INFESTATION
WITH WHITEFLY AND PINK BOLLWORM
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ABSTRACT

The effects of the major plant nutrients, NPK on cotton infestation by SBemisia
tabaci {Genn); Pectinophora gossypieffa (Saund.) and some associated predaloss,
were conducted at Sakha Agricultural Research Station, Kafr El-Sheikh Governorate,
Egypt during 1997 and 1998 seasans. The abtained results revealed thal the effect of
phosphorus was pronounced on the occurrence of whitefly, while the effect of nitrogen
was variable, Al fertilization treatmenis have no effect on the population size of the
pink bollworm. As for associated predator, the use of normal fertifization exhibited
relative intrease of the population size.

INTRODUCTION

Carrect nutration is a key factor in tolion production and has more
direct effect on vyield than unit quality (Elbelhar et af., 1991). Several
agneuilural practices have been tried to reduce the popuiation size of pests
infesting cotton plant.

The, balance between NPK elements, is critical for crop production
pecause every elements affect the uptake of the others. Also, the balance
between these nutrient elements can change the plant as food for insect
(Coaker, 1987).

Several work concerning the effect of fertilizers on the population
trend of the main insect pests on different crops has been undertaken (Farrag
el al, 1980, Hoda et al., 1986, Sharaf and Nazer, 1983, Rote and Puri, 1992
and El-Hawary et al., 1298},

The aim of the present work was to study the effect of the majar
fertilizer nutrients, NPK on cotton infestation with some pests.

MATERIALS AND METHODS

This work was camed out during 1997 and 1998 cotlon growing
seasons at Sakha Agriculture Research Station, Kafr El-Sheikh Gavernorate.
The cultivated cotlon variety was Giza 89. The treatments were arranged in
complete randomized block design wih four replicates of hall teddan for
each,

Normal agncultural practices were carried out without any insecticidal
trealments through the whcle growing seascns.

The studied insects were the cotton whitefly, Bermisia tabacr (Genn ),
the pink ballworms, Pectinophora gossypietla (Saund). and some associated
predators namely, Paederus alfiesii, Coccineifa undecimpunctata, Scymnus
spp. and true spiders (aduits). Examination of weekiy samples (25-eaves
eachfreplicate} were initiated from May 17" 1ilt 23 September {1997) and
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from the fifth of June till 20™ of September {1998}, The ieaves were taken
from lower, middle and upper portions of the plant, leaf samples were
transferred to the laboratory on the same day and the total number of
iImmature stages (larvae and pupae) of the whitefly found on both surface of
each leaf was counted Twenty five green bolls/each replicate were weekm
picked up starting from July 30" till September 10" (1997} and July from 28°
till September 11" (1988).

Treatments:

1. SO(N) (N}

2. SO(N)+30(P0s) (NiP+)
3. 80 (N)+ 30 (P,05) 48 (K,0) ' (N1P1K
4. 60 (N} (N,).

5 BO{N)+ 15 (P;Os) {N2P).
€. B0 (NY+ 15 (P00 + 24 (KO {N,P2IG).
7 Control without fertilization.

Treatment composition:

Nitrogen {ammonium sulphate 31% (N).

Phospharus superphosphate 16% {P,0s).

Potassium {potassium sulphate 52% K,0).

The data were statistically analyzed using Duncan's muitiple range test
(ONMRT).

W o

RESULT AND DISCUSSION

a.Effect of fertilization treatment on B. tabaci population::

Data in Table (1} showed that. the total mean numbers of whitefly
can be arranged in the following descending orders, 286.1, 2493, 248.5,
236.1, 2337, 201.9 and 168.9 for N(BQ}+P{15), N(QQ) + P(3Q}, N (BQ) + P
(15) + K (24), conlrol, N (S0), N (60) and N (90) + P (30) + K (48),
respectively in 1997 season. During the second seasgn 1998 B. tabac
population was remarkaply higher than that of 1997 season. Based on the
control check counts, the increased percentages reached 316, 25.9, 24.0,
20.2, 16.8 and 11.1. For N {60), (N {90} + P (30) + K (48), N (80) + P (15), N
(60) + P {15) + K (24), N (*90) and N (90) + P (30), respectively. The effect of
phosphorus was pronounced in the occurrence of whitefly in the first year,
while plants fertilized with high rates of nitrogen eilher alone or with
phosphorus resulted in progressively greater foliage weighis and that
increase in plant and vigour enabled plants to stand against whitefly bled up,
this was in contrast with Rote and Puri {1992) they found that the highest
population of B. tabaci was recorded on cotton plant receiving the highest
dose of fertilizer (200: 10Q: 100 kg NPi/ha). Also, Purohit and Deshpande
(1991) mentioned that, normal and doubie rates of NPK fertilizer increased
the 8. tabaci infestation of cottan plants compared with unireated plants.
Klingaut (1998), reported that aphids are affected negatively or positively by
phosphorus, while [ow K supply and even K deficiency of host plants usually
favor aphid infestation.
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Table (1): Number of immature stages of whitefly Bamis/a tabaci per
100 leaves during 1997 and 1998 seasons.

Sampling _ ____Treabnants
Se20n) Do N | RO, [ WPK | W | WO

967 [une 17 22 29 3 32 oz 77 %
n 32 P 2 4 3 81 s
10 as 29 4 49 54 39 ¥
by 7 83 42 58 56 2 a1 82
13 24 27 27 22 38 28 4
20 3 7 4 58 28 5 LY
25 124 | 08 | 158 | 198 | 258 | 233 | 7288
Aug. 8 38 | aoe | 307 | 329 | aes | a3 383
1 389 | a8 | 397 | a2 | se 38 | 36
0 ast 982 | 424 | sea | 103z | 1121 | 809
24 986 | 439 | 269 | 358 | 421 311 1S
Sep. 3 356 | 200 | 20 | 204 | ass | a0 | 38
10 289 208 212 154 481 169 291
17 208 | 218 | 88 | 201 211 310 197
23 143 197 | 103 | 240 | o9 | 235 | 243
Total 3505 | 3739 | 2534 | 3023 | 4201 | 3727 | 3541
Mean ” 2337 | 2493 | 1689 | 2015 | 2861 | 2485 | 236.1

% mr:: different tham ;517 | 45802 | -28.439 | -14.629 | 21.180 | +8.253
1998 Dune 12 73 2 T e 5 Y] 03
19 82 a7 42 83 77 18 82
26 43 28 205 | 113 187 280 71
oy 3 17 80 88 270 90 70 | 132
10 2 49 23 33 3 2 220
17 108 1s | 199 99 as 82 43
24 138 53 554 92 186 138 | 107
31 840 190 | 239 84 243 | 498 | 13
Aug. 7 1020 | 430 | 201 139 | 486 | 1280 | 292
15 820 850 1121 08t 1082 1032 950
2 20t 230 | 1831 | 1213 | 1282 | est 831
30 430 | w20 | 782 | 1813 | 720 | 321 | 10
e, 7 99t | &40 | sa2 | oa2 | etz | 744 ™%
14 1172 1922 293 600 733 129 194
20 145 | 1302 | 193 | 260 | 189 | @& 91
%tal £520 5535 | €270 | 8553 8177 5578 | 4991
an 388 | 3800 | 4180 | 4368 | 4118 | 3385 | 3321

P o) ferent DA o108 | #1198 | 259 | 4318 | +240 | +200

1.6.0. 81 0.05 p = 83,324 (1" year), and 67.32 (Znnd year)

b.Effect on pink bollworm:

The data presented in Table (2) show that, in 1997 and 1998
seasons. All population treatments have no effect on population size of the
pink bollworm. The present results are in contrast to those obtained by
Wahba (1996) and Korkor ef al. (1998), they reported that a reduction in
parcent infestation of cofton bollworm was observed with superphosphate
spraying.

From these results it appears that pink boll worms number were
higher in the first seascn than in the second one. this may duetothe
differences in environmental conditions and/or the abundance of natural
enemies.
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Table (2): Number of pink bollworm. Pectinophora gosspieflai100 green
boll in 1937 and 1998 seasons.

Season \ Sampling | Treatments |
I Date N, N, N: T NO; T NPK; [Control
997 Muly- 30 [ ? a- i B | 5 ' 8 7
1 1 : '

|

T

\ Bug 8 | 16 14 [ 8 13 R BT
.] : 15 A no b 1% 1 M
i < NS R A T A R B R X B

] | 30 R T | 2 20 8 a0

. Sapi z i 2e 30 l I 3o H . oas ' o3e
| G 62 1 =4 LY | B0 . 74 62 |
ol e T 93 T iss 154 264 a7 1| qe0 |

. Mean = 53 276 1 BB ] 263 1:‘_291 281 @ 271

i1908 uly z 4 s 5 4 T 1p 5 3

‘, tiug 5 [ P00 s b7 ] 1z o7 B
_ i 12 1 s I [ s [ | o3 | 17 |

‘ 13 170 43 4o 11 19 19 20
| 5 Lo boa | | ar | s 2 | oz |

\Sept 4 | 2 | 29 \ 3 | 27 1 43 | 20

1_1___'_ 3B | 32 43 |38 |

i 38 | 39 45 a1
To(a ) [ 136 L1200 | 143 162 139
. IMEBH o _|_.9 I194 200 |7j_ 204 231 189 |

L.SD.al0.05p = 10.081 (1 yean), and 6.943 (2 - year)

Effect on associated predators:

Population size of the considered predators are presented 1in Tables
(3-4). In 1997 seasan, dala indicated that.P. affieri was the most abundant
species, followed by true spiders, Scymnus spp. and C. undecimpunciata,
respechvely, The same trend was recarded in 1938 Statisiical analysis
revealed msignificant differences between different fertilizer treatments of 2.
afferi size arranged descendingly from 718 to 806 {L.S.D. at 0.05 probability
= 35487) in 1997. The same trend in 1998 whereas, the afarementioned
number were from 677 to 735 (L.5.D. at 0.05 probabiity was 29.813) in 1998,
There is an obvious fluctiation in the results effect, for example the highest
population was noticed with (N\P,K,} in 1997, the corresponding in 1998 was
the untreted check. Ancther trend of results was found with the population
size, but there was significancy among all treatments and the unireated
check (L.3.0. was 40.576) in 1998. The same wasin 1997, with obvicus
fluctuation among treatment in the two seasons. Scymnus spp. was the 3™
predator {as a population size), pronounced differences were found between
the 1™ treatment {N=90) and the highest pepulation in control {L 5.0, at 0 05
probability = 20.129). C undecimpunctala proved significantly among the
third treatment, (N,PK,, 55, 1997 and 65 in 1998) and the other fertilizer

treatments.
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