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ABSTRACT

Under field conditions , a two years study
was conducted to determine the effects of
nitrogen fertilization on the population of
mites attacking squash plants as well as on the
total yield and vield compcrents. Data showed
significant differences ameng mite popuiz .ons
under nityrogen levels. A pesitive correlation
was detected between nitrogyen fertilizer rates
{(s0il application) and the dengsity of mite.

Total vield and fruit numboc ger plant
creased with increszing nitregen level up
the rate of (60-120 Kg/feddan), whe s
average fruilt weigh: {40 did not ahow <

response.

Increasing N-fertilizer rate raised the
leaf contents of phenolics and chlorophyll
retention, since phenols accumulated in leaves
and elevated mite population rates. These com-
pounds could be regarded as preformed chemical
resistance factors. However, only the symptoms
{Senescenc of leaves) caused by mit infestation
was suppressed. In other words, it turned out
that acquired resistance in summer squash
plants, which recieved high nitrogen level, was
effective only against the necrotic mites

symptoms but not against multiplication of
mite.
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INTRODUCTION

The relationships between vegetabie crops
and the pests that attack them and dercrease
yield or adversely affect quality are complex,
dvnamic and guantiatively very variable(Bardner
and Fletcher, 1974). Biiefly,as it has been aj-
ready sxplained {Chabousscu, 1976) nutriticnatl
equiliberaum plays & dominant role in the
plant's physiclogy and, hence, in its potential
for resistance to pest attack. In particular,
mites or thrips appear to be particularly sen-
sitive to changes in internal conditions in the
plants (Asly. 1963). Mites populations sen-
sitivity appears to be related to high amino
acid content 1in the sape as well as high con-
tent reducing sugars (Jeppson et al.,1961;Habib
et al., 1972 and Chabousson, 1972). However,
nitrogen fertilizers promote the population
growih of mites(Thalenhorst,1974). Consequently
, the populations of mites increase due ¢to
nitrogen fertilizers, but can partially be con-
tracted by the application of potassium fer-
tilizer (Pritchett and Smith, 1972 and Baule,
1975).

Recently, it was also shown that when the
host plants were supplied with high rates of
nitrogen, their resistance to necrotic symptoms
usually increased (Kiraly, 1976). The effect
¢f intensive nitrogen treatment on senescent
symptoms resembles that of cytokinins. In this
respect, the recognition by Peterson and Miller
(1876) that the application of reduced nitroger
salts to plants can promote accumulation of
cytokinins. Tetranychus urticae (Koch) field
observation illustrated that spider mite is one
of the most serious economic pests on squash
plants. The mite can build up a population over
one hundred mites per lsaflet in summer growing
seasons. The infested squash leaves turn vellow
and then brown due to necrosis spots.

The present study was therefore carried
out to determine to what extent should N-soil
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fertilizer be applied, and to know more about

nitrogen effects on summer sguash plants and on
mite populations.

MATERIALS AND METHODS

This work was conducted during sSummer
seasons of 1989 and 1990 at the Agriculture Ex-
periment Station of Alexandria University, to
study the effect of nitrogen fertilizer levels
on total vyield, vyield components and mite
population.

Escandrany cultivar of summer squash
(Cucurbita pepo, L.) was grown in fifteen equal
plots. Each plot consisted of 7 rows(1.0 m wide
and 5.0 m long). Seeds were sown on the second
week of march 1in both experiments at 40 cm
spacing. Five different levels of nitrogen fer-
tilizers were used; O(control),20,30,60,and 120
N Kg per feddan. These treatments were arranged
in three replicates in a randomized complete
blocks design.

Cultural procedures of growing squash were
in a accordance with good farm practices. No
chemical control was used to control the mite
pest.

Determination of the studied parametsrs:
Mite population:

Samples of 20 izaves from each plot were
randomly taken at flowering time. All active
forms ({(nymphs and adults) of mite on both
leaves surfaces were counted.

Phenol content:

Extraction and assay of phenolics of sguash
leaves were estimated by the method of Swain
and Hillis (18%9).

Chlorophvyll retention test:

The level of chlorophyll in a detached leaf
may sServe as a tentative basis for cytokinin
assay (Juvenility of leaf). Chlorophyll reten-
tion test in this study was bassed on the
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criginal biocassay (Osborne and Mc-Calla, 1961}
The m=thod o¢f determination was described by
Doss (1981). '
Nitrogen-—utilization:
Estimeted values were obtained according tao
Doss and Baghdady, 1%87.

Al ebtained date were statistically  ane-
tysed by ostandard aethods (Al-Rawi and Khalfl-

Allah, 193Q). Correlation coefficieny was,
also, caiculated t¢ measure the relationship

between i1wo variable values of nitrogan level,
mite multiplication and phenol concentration in
squash leaves (Kendall, 1955).

RESULTS AND DISCUSSION

The wused nitrogen fertilizer treatments
were evaluated to determine their effects on
mite population in relation with squash crop-
sugceptibility and yielding capability. There-
fore sevsral parameters were considered.

The comparisons among the different
nitrogen—-fertilizer levels appeared to reflect
significant differences for mite numbers per
plant, as shown in Table (1-a). The general
trend, noticed from these comparisons; indi-
cated that soil fertilization with wvarious
nitrogen rates gave significantly higher means
for the average mite numbers. Also, the c¢or-
relation between N-fertilizers rate and the
average mites number per plant were found to be
highly significant (r = 0.87 "and 0.51") for
the seasons of 1989 and 193C, respectively.
These results are in general agreement with
data previously reported by Le-Roux (1954) ,
Hamstead and Gould (1957) , Watson (1964) and
Farouk et al., (1986) ; indicating a positive
correlation between nitrogen level and mite in-—
crease mainly T. urticae.

Table (1-b),shows the chlorophyll degrada-
tion in detached leaf after 96 hr. The biocassay
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Table 1-=: Mite population density on squash leaves,
as affected by N-fertilizer levels in 1989
ad 1950.

i ~ + O g e oy g b
; Average mmber of mi‘se/plant ;
v Trestment: (M-fertilizer levels Kg/feddan
VSason. o ) :
i oontyolyl 26 : ke : O : 120 X
¢ 13 H
¥ i - 5. # « e : R s v b R T LT n L e e - B At et *
¥ M N
¥ * S 4 § @
;o 19R9 SR e B d T 4L ool 3Wh D 810 a
; . : . ; :
P 1990 1 424 f 3l oy 410 c i B540b . 780 a
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i ¥ 1 ® ¥ H 3}

Table 1-b:Horwones status in squash leaves, as affected
by N-fertilizer levels in relation with mites
infestation stress, in 1989 and 1990,

Hormones status
i  Treatments

. {N—-level) Juvenility areax ! Serescent area%

' 1989 1990 i88¢ | 1990
' 74.40 c : 20.19 ¢c ) 25.60 b
+ 20 NKg/Feddan 28.70b . 27.94 a

30 MKg/Feddan: 68.70 ¢ | 70.85 4 29.15 a

0 Control 1 79.81 ¢
H 31.25 a

B84.10 b » 79.€6 b

v 60 NKg/Feddan

88.20 a

:\3
A
®

11.80d

t
' t

71.30d 3 72.06 4

o maa M e M e e M wHe e W W

15.90d ) 20.3#4 ¢
1120 NKg/Teddan: 92.35 a ;

—Juvenility area% equals to that of chlorophyll
retention % in detached leaves.

—Values with an alphabetical letter in common
in each Table , within a particular season, do
not significantly differ, using Duncans's mul-
tiple range test; at 0.05 level.
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Table Z: Phenolic ¢-ampounds in squash ieaves as affected
by nitrogen levels 1n 1989 and 1990.

, + . Total pnenol (mxj/10 g f.wt.!}
: Treatment : ;

' : 1989 : 1990 '
0 Control 4.26 ¢ 3.18 d
20 NKg/Feddan 5.21 b 4.80 ¢
| 30 NKg/Feddan 5.52 b 5.10 ¢
} 60 NKg/Feddan E 7.08 a } 6.89 b ;
120 NKg/Feddan 7.17 a 7.42 a '

Table 3: Nitrogen utilization®, total yield ard yield
components of squash as affected by nitrogen
levels in 1989 and 1990.

: v N - ukbi-—) . Yield components:
! Treatment i—lizationiTotal vyield: ;
P (N-level) ; % i (Kg/plant) : Fruit . Fruit °
: : ; ‘No./plant :isize(g) !
I e 1989. . ... .ol :
. 0 Control P 5 0.32c 1 2.93d ! 120a
. 20 NKg/Feddan, 29.60 b, ©.398c . 3.75¢c . 106 b .
» 30 NKg/Feddan: 30.17 b ! 0.524 b 1 4.76b : 110 Db .
; 60 NKg/Feddan: 31.25b . 0.590a ! 5.61a ! 105Db .
1120 NKg/Feddan: 37.11 a : 0.610a 559 a ! 109 Db .
: e 1960. . . ... .. o :
» 0 Control v —= 5 0.2854d4 1 2.714 :105a.
. 20 NKg/Feddan: 30.20b ! 0.370 ¢ | 3.62c¢c 102 a

. 30 NKg/Feddan: 31.42b . 0.410c | 3.98c .| 103 a
60 NKg/Feddan: 28.90b . 0.612Db ' 6.44Db | 95 a .,
a: 0.715a :7.08a . 101 a |

120 NKg/Feddan: 35.70

¥ ’

- Values with an alphabetical letter in common , in eacn
Table,within a particular season, do not significantly
differ, using Duncan's multiple range at 0.05 level.
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of the retention of chlorophyll could be taken
as a measure of the cytokinin activity which
delaves cnhlorophyll degradation caused by mites
infestation in squash leaves. The data vreceived
after 96 hr ipdicated that retention vaiues of
ritrogen-fertilizer treatment were higher as
comparsd to the coatrel ones. Miter activity,
in the case of senescant area of leaves, were
raised to the maximum (31.25 and 29.153% in 193%

s .

£

i
and 1990, respesctively) urnder the level »f 20
and 30 N Kg/feddan. However. the application of
higher rates of MN-fertilizer (60 to 120 N Kg/

feddan) g¢gave the lowesl va.iues of mites
symptoms (senescent leaf area). This data
reveal to a possible activity of cytokinin in
the mechanisi of protection. The cytokinin ac-
tivity, 1in plants which received the highesat
rate of nitrogen (120 N Kg/feddan} seems Lo be
higher than in other treatments, ani may have a
role in inducing protection against chlorophyl!
degradation as mites symptoms (Hiraly and
Szalay-Marzso, 1971).

The comparisons among the five nitrogen
fertilizer levels on the basis of phenol con-
tents are illustrated in Table (2). Most of the
comparisons among the different nitrogen rates
reflected significant differences. There is a
positive correlation betwean N-levels and
phenol concentration in squash leaves (r = 0.85
“for 1589 and r = 0.87" for 1990).

Iinfestation{stress),damaged plant tissues,
and there by induction of physiological state
that resembles tc¢ scnescence, then oxidation of
phenols, brown discoloration of leaves are the
characteristic symptoms of mite infestation.

In both seasons , the application of N-
fertilizer at different rates gave significant
differences in total yield(Table 3).The results
reflected pronounced effects for nitrogen on
the total vyield/plant, fruit No/plant and N-
utilization%. Increasing the nitrogen level in-
creased the percentage of nitrogen utilization
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and total yield. The same trend was found 1in
assessing the average fruit number per plant.
However, the differences of the average fruit
s1ze among the nitrogen levels did not appear
significant.

Similar. findings were also found by several in-
vestigators working such as; Moursi and Sirry

{1956), Gomma (1958), Borna (1974) and Moustafa
et al., (1978).

From the previously discussed results, it
turned out that acquired resistance of squash
plants, caused by high nitrogen fertilizer
rates was effective only against mites symptoms
but not against the multiplication of mite-
pest.
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