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SUSCEPTIBILITY OF SOME MANGO VARIETIES TO THE
BUD MITE ERIOPHYES MANGIFERAE (SAYED) AND MAL-
FORMATION DISEASE AND THE RELATION OF MITE
INFESTATION TO MALFORMATION DISEASE
[33]

Mahgoob', A.E.A.
ABSTRACT

In field study, Eleven mango varieties, (Mangiferae indica L.) at Sharkia, Is-
maiiia, and Fayoum Governorates, were examined to estimate the population fluc-
tuation of the bud mite Eriophyes mangiferae Sayed, their susceptibility to mite in-
festation, the relation between the mite infestation and chemical contents of mango
buds and the correlation between the bud mite and malformation disease, The high-
est population occurred during Sept. to Jan. or Feb. and the lowest population was
¢xisted during Mar. to Jun. Temperature and relative humidity had no significant ef-
fect on the mite population. The highest leve!l of mite infestation was recorded at
Sharkia followed by Fayoum and Ismailia Governorates, Mango varieties were dif-
fered in their susceptibility to E. mangiferae infestation. Zebda, Taimour, Ewais and
Arnaba were the most susceptible varieties, while Mabrouka, Company, Excellent
Succari and White Succari were the least susceptible ones, On the other hand Mesk,
Geolck and Alphonse varieties showed moderate susceptibility 1o mite infestation.
Buds of some high susceptible varieties possessed a lower values of total carbohy-
drates and total soluble sugars than some moderate or susceptible varieties 10 mite
infestation. Phenol contents recorded a higher levels in the most of susceptible varie-
ties while a lower levels were found in the most of moderate and low susceptible va-
ricties. The total soluble proteins and amino acids recorded a higher values in some
susceptible varieties. The susceptible characteristic was positively correlated with
total soluble proteins and amino acids while negatively correlated with the total car-
bohydrates and total soluble sugars. However the phenol content showed no ¢lear
trend. Obtained results also revealed that mango varieties had varying degrees of
floral malformation, Company, Alphonse and Geolck were the most susceptible va-
ricties. while Zebda var. was the most resistant one. Statistical analysis showed a
negative correlation between the eriophid bud mite and the incidence of malforma-
tion disease. Zebda var. harboured the highest number of mites but exhibited the
lowest percentages of malformation, whereas the opposite trend was observed with
company var,
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INTRODUCTION

During the few last decades mango
planiations in Egypt, extended to cover
wide areas of the new reclaimed lands.
Arthropod pests are considered one of the
factors limiting mango production, phy-
tophagous mites are one of these pests. In
Egypt, survey of phytophagous mites
inhabiting different mango varieties re-
vealed that the occurrence of Eriophyes
mangiferae {Sayed), Vasates mungiferae
(Attiah) and Ofigonychus mangiferus (R.
and S.). However A.. mangiferae was
found to be the most important pest as it
destroyed the inflorescences (Zaher and
Osman 1970). E. mangiferae played a
great role in the deterioration of mango
trees and consequently producing a poor
crop (Wafa et al 1970). The mango bud
mites causes necrosis of the tender tis-
sues. When mite population is high, the
bud may be killed (Bindra and Bak-
hetia, 1971). Mango bud mite caused a
sever damage to both old and young trees
and considered a pest of economic impor-
tance in nurseries (Doreste, 1984). More-
over the bud mites one of the most impor-
tant pests and consider to be the vector of
the fungus Ceratocyctis fimbriata that
causes die-back disease. (Yamashiro and
Myazaki, 1985), and fungus Fusarium
subglutinans [Gibberella fujkuror var.
subglutinans} the causal agent of mango
malformation {(Labuschagne ef o/ 1993).
Mango varieties are so varying to their
susceptibility to eriophyid bud mite.
{Kodirah 1969; Zaher & Osman 197¢;
Wahba er af 1984 & Suresh and Moha-

nasundaram, 1995). Many studies were
done on the relationship between the mite
or insect infestation and chemical con-
tents of their host plants. (Atwa et al
1987; Weibull 1988 and Zaki, 1991).
Mango varieties had varying degree of
floral maiformation, however malforma-
tion of both floral and vegetative organs
causes a deterioration of the trees as well
as crop {Shawky & Dahshan 1978; Wa-
hba et al 1984 and Dahshan 1987a).
Moreover, Ploetz ef af (1999) mentioned
that a significant impediment to increase
mango production in Egypt is the mal-
formation. Furthermore, mango malfor-
mation is an economically important dis-
ease of Mangifera indica globally (Britz
et al 2002). Shibnath and Chakrabarti
(1988) mentioned that differences in the
amount of phenolic and steroidal com-
pounds in healthy and maiformed florets
of M. indica, resulting from the hypersen-
sitive responses in the host species to the
fungal disease. Analysis of stem mango
scedling showed that malformed plants
contained approximately twice as much
total nitrogen, protein, and amino actds as
healthy plants (Singh et al 1989),

In the present investigation field study
were carried out at Sharkia, Ismailia, and
Fayoum Governorates where mango
plantation are widespread in Egypt. to
evaluale the population fluctuation of
eriophyid bud mite E. mangiferae on the
most important mango varieties, the sus-
ceptibility of them to mite infestation, the
relation between the infestation and
chemical contents and the correlation
between the eriophyid bud mite and mal-
formation disease.
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MATERIAL and METHODS

Mango varieties were chosen from
three different locations represent differ-
ent climatic conditions. Five trees from
each mango variety were chosen under
ordinary cultural practices. Each wree was
considered as a replicaie and a complete
randomized plot desigen was followed.
Six buds from each tree of each variety
were monthly taken for counting the
eriophid bud mite E. mangiferae during
the period from Sept. 2002 till June 2003.
The locations and mango varieties were
ag following:

Locations

Mango varieties

Sharkia (Abchamad Company, Go-

Elsanagra) leck, Mesk and
Arnaba

Ismailia (Fayed- Alphonse,

Eldabeia} White Succri
and  Excellent
Succeri

Fayoum (Ibshawai-
Sinaro)

Alphonse, Tai-
mour and Mab-
rouka

Ewais and Zebda varieties were sampled
from all locations

1. Counting the eriophyid bud mites

The collected mango buds were dis-
sected and examined by means of a dis-
secting microscope and the mites inside
each bud were counted separately.

2. Estimation of maiformation

Percentages of malformed flowers to
the total number of flowers carried by
each tree of each variety were calculated,

3, Chemical Analysis

A randomly mango buds from each
mango varieties (except Excellent Suc-
cari) were collected at the beginning of
the differentiation period (by the end of
Feb. and the beginning of March) for
chemical analysis.

Determination of the following compo-
nents

a. Total Carbohydrates

One g sample of mango buds was
taken and added to 30 mi HCL 2N. The
tubes were placed in a boiling water bath
for 6 h. After cooling, each sample was
transferred into a calibrated flask (100-
ml). Total carbohydrates was estimated
by the alkaline potassium ferricyanide
method (Shales and Schales, 1945).

b. Total Soluble Sugars

One g. sample of mango buds was
ground in a mortar with ethanol 80% for
3 times. The extracts were combined and
evaporated till dryness. The dried tilm
was dissolved in 50 ml of 10 % aqueous
isopropanol. Total soluble sugars deter-
mination was carried out according to the
method of Shales and Schales {1945).

¢. Scluble Protein

One g. sample was dried and mixed
with 5 ml of extraction buffer (0.125 M
tris borate, ph 8.9) then shaked for one
hour and filtered. The supernatant con-
tained the soluble protein. A colorimetric
determination of soluble protein was car-
ried out by using the method of Bradford
{1976).
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d. Phenols
1. Extraction

One g. fresh weight of buds was taken
and extracted with 80% cold methanol
(viv) for three times at 0 C. The com-
bined extract was filtered (Wt No. 1) and
its volume was made up to 25 ml with
cold methanol.

2. Analysis

Phenols determination was carried out
according to Daniale and George
(1972). One mi extract was added to 0.5
m! Folin & Ciocalteu's Phenol Reagent,
shaken and allowed to stand for 3 min.
Then one ml saturated sodium carbonate
(25%, wiv) was added to each tube, fol-
lowed by 10 ml! distilled water, shaken
and allowed to stand for 60 min. the opti-
cal density was determined at 730 nm
using spectrophotometer (Shimadzu UV-
160A). Amount of total phenolic com-
pound was calculated according to stan-
dard curve of pyrogallol (99.5%) and
expressed as equivalent microgram of
pyrogallol per gram of fresh weight.

f. Free Amino Acids

Total amino nitrogen (free amino ac-
ids) was determined according to meth-
ods of Plummer (19781 Aminc acids
were extracted from 0.5 gm  fresh weight
with 25 ml hot 80% ethanol at 70 C for
at least three times. The extracts were
collected and evaporated to dryness at 55
C. The dried film was dissolved in 100 mi
of 10% aqueous isopropanol.

For assay. one ml of sample was pi-
petted out into 2 series of test tubes, and
then total volume made up to 4 ml with
distiled water. One ml of ninhydrin re-
agent (4%) was added to each tube,

mixed well, and the tubes were kept in a
boiling water bath for 15 minutes. Then
the tubes were cooled and the volume
was made up to 10 mi in measuring {lask
with 30% ethanol. The pink color devel-
oped was measured using a Spectropho-
tometer (Spectronic 21) at 570 nm DL-
isoleucin. The concentration of total
amino nitrogen as DL-isoleucin was cal-
culated from the standard curve,

Statistical Analysis

The coliected data were subjected to
the proper statistical analysis of compleie
randomized design according to proce-
dure outlined by Snedecor and Cochran
(1980). L. S. D. at 1 and 5% level of
probability was used to compare between
means according to Waller and Duncan
(1969). Simple correlation between the
malformation percentages and number of
mites existing buds of mango varieties
was calculated. Also population estima-
tion was correlated with temperature and
relative humidity records available from
Metrological Stations.

RESULTS

1. Populatien fluctuation of eriophyid
bud mite E. mangiferae

The monthly population of E. mangif-
erae found inside the buds of ditferent
mango varieties at different locations
under study are shown in Table (1} and
Fig. (1)

A. Effect of sampling period on the
population fluctuation of £
mangiferae over all

The highest average numbers of E.
mangiferae were recorded during Oct,,
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Dec. and Nov. (40.67, 40.61 and 40.42
mite/bud) respectively, followed by Sept.
and Jan. (34.53 and 34.43 mite/bud) re-
spectively. While the lTowest numbers
were recorded during Apr., May and Jun.
(.94, 8.29 and 10.63 mite/bud) respec-
tively. A moderate number was recorded
during Feb.

B. Effect of mango varieties and the
sampling period on the population
fluctuation of E. mangiferae at dif-
ferent locations

The obtained data indicated that all
different mango varicties were infested
with E. mangiferue with a wide range of
variations in numbers depending on
mango varieties as well as sampling pe-
riod. The maximum mean number of
mites per bud of Ewais var. were (80.54,
70.42 and 46.06) during Jun., Nov. and
Sept. while the lowest ones were (2.08,
3.85 and 7.33) during May at Ismailia,
Sharkia and Fayoum Governorates re-
spectively. Zebda var. was on the same
trend, the highest numbers of mites per
bud were (81.02, 68.31 and 61.91) during
Nov., Jan. and Nov. while the lowest ones
were (3.57, 2.43 and 11.57) during Jus,,
May and Apr. at Sharkia, Ismailia and
Fayoum Governorates respectively. Re-
garding to Alphonse var. the highest
numbers of mite were recorded during
Jan.(63.35) and Sept. (41.52) mite per
hud. while the lowest ones were {6.75 and
0. 70Y mite per bud during May at Fayoum
and Ismailia Governorates respectively.

Concerning the mango varieties
which were sampied only from one loca-
~on, the highest and the lowest numbers
of mie were as ‘fallowing, (71.79 and
¢ 81 mieltud; Juring Dec. and Mar, of
s ASRES prd LEC mlethud

during Nov. and Feb. of Mesk var.
(41.49 and 6.25 mite/bud) during Jan. and
Mar. of Goelck var. while (33.35 and
5.06 mite/bud) during Nov. and Apr. of
Company var. respectively at Sharkia
Governorate,

The highest and the lowest numbers
of mite were (23.63 and 1.56 mite/bud)
recorded during Dec. and May respec-
tively of Excellent Succri var., whereas
{34.07 and 0.80 mite/bud) recorded dur-
ing Jan. and Apr. respectively of White
Succri at Ismilia Governorate. Similarly
in Fayoum Governorate, Taimour var.
harboured the highest number of mite
(86.82 mite/bud) during Jan. On the other
hand the maximum and minimum num-
bers of mite inhabited Mabrouka var.
were (46.03 and 4.50 mite/bud) during
Oct. and Apr. respectively,

C. Effect of locations and the sampling
pericd on the popuiation fluctua-
tion of E, mangiferae

Comparative population fluctuation
study of E. mangiferae, data presented in
Table (1) and Fig. (1). revealed that the
highest peaks of mite population occurred
during the period of Sept. through Febh.
whereas the lowest peaks occurred during
the period of Mar. through Jun, at all lo-
calions. However the population density
of mite infestation significantly was var-
ied within months of each location as
well as between the locations.

The highest and the lowest averages

umbers of E. mangiferae inhabited

mango buds ranged from (35.33 to 35.19
and 5.77 10 10.30 mite/bud); (34.06 10
46.35 and 1.92 1o 8.66 mite/bud) and
(3234 10 368 and 8.61 to 1323
mite/bud} s 3harkia, [smailia znd Fay-

own Gove
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Table 1. Fluctuation of the eriophyid bud mite, E. mangiferae infesting some different
mango varieties at different locations in Egypt during the period from Sep.

2002 all Jun. 2003.

Mean No.of £. mangiferae  bud during the period from Sep. 2002 tilt Jun. 2003

Mango

Location varicties Sep.2002  Oct.  Nov. Dec. Jan2003 Feb. Mar.  Apr. May ;33.; Average
Ewais 3408 6463 7042 6786 2315 1967 I8 581 385 trl 3186
Zebda 5468 7521 BLO2 BOGS 2163 1432 1319 659 786 357 3587a

Sharkia  Company 21,24 2242 3335 828 936 12} 579 506 T2 TLYB 1556
Gueleck 2007 1998 37.26 4119 4149 1857 625 75 979 313 2149
Mesk 2487 498F 5565 2946 1061 686 1932 801 902 (388 2268
Arnada 5737 466 5345 7479 1100 248 181 203 2737 305 2828
Ewais 3582 4806 3461 6694 80.54 2003 979 584 208 1106 348
Zebda 44.65 5698 1B9Z 5662 6831 2211 1934 637 243 1562 3313

Ismailia  Alphonse 4152 412 476 2732 3254 896 686 248 LT TBI 1949
Excellent Succari 2166 1947 1978 2367 1627 1419 464 186 157 512 12.9§
White Suceri 25.66 27.29 2379 3254 407 B 166 03 184 313 16 03
Ewais 46.06 401 4387 2988 2376 2052 1646 95 733 2| 2585
Zebda 16.61 2856 6191 4512 2328 3780 1637 1E57 1953 1693 28.27d

Fayoum  Alphonse 20.3¢ 2062 3094 2875 6335 1104 957 675 33 1086 2135
Taimaous 433 4410 2234 2634 5379 86382 1887 1072 1081 1052 32.76be
Mabrouka 4387 4603 t45¢ 1333 1272 552 486 45 698 6.7 15860
Over all 34.538  40.67A d40.42A 40.61A 34.43B i9.28C 10860 5.94F 8.29E 10630 24.57

Average  Sharkia 3533 4639 559 4987 2287 1219 1073 577 1086 103 2595A
tsmailia 34 00 386 2837 4142 4635 1472 866 34T 191 855 216IC
Fayoum 3404 3588 3473 2868 3638 3234 1323 B61 1139 131 2434B

Means with the same linter within each column or row are not significantty different .

LS50 0.05% 0.01%

Samplig period ¢monthes) 0.58 1.1&

Virieties 1.12 1.47

Luseraction (Var. x S. period} 351 463

Locafions 0.55 0.73

Imeraction (Loc. x S period) ; 132

Sharkia .12

1smailia 1.36

Fayoum 207
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Mean no. of mite/bud/month
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Fig. 1. Population fluctuation of E. mangiferae on mango cultivars at Sharkia, Ismailia
and Faiyum Governorates during the period from Sept. 2002-Jun, 2003

Sept. through Feb. and Mar, through Jun,
respectively.

D. Effect of temperature and relative
humidity on the population fluctua-
tion of E. mangiferae

Statistical analysis showed that a
negative correlation (r= -0.002 and -
0.003) was found between the mite popu-
lation and degrees of temperature at
Sharkia and Fayoum Governorates, while
a slightly positive correlation (r= 0.6) at
Ismailia Governorate. A negative correla-
tion (r= - 0.4) also was found between the
mite population and the relative humidity
at Ismailia Governorate, on the other
hand a stightly and strongly positive cor-
relation (r= 0.6 and 0.8) at Sharkia and
Fayoum  Governorates  respeciively.
However regardless the locations, corre-
lation between the mite population and
degrees of temperature & relative humid-
ity were (r= (.2 and -0.1) respectively.

2. Levels of the bud mite infestation of
mange varieties at different loca-
tions

The highest level of mite infestation
was recorded at Sharkia Governorate with
an average of 25.95 mite/bud, followed
by Fayoum and Ismailia Governorates
with an averages of 24.86 and 22.61
mite/bud respectively (Table 1).

3. Susceptibility of different mango
varieties to E. mangiferae. infesta-
tion

Statistical analysis showed occurrence
of highly significant differences between
the mango varicties to mite infestation.
However Zebda, Taimour, Ewais and
Arnaba varieties were more susceptible,
the average number of mite per bud were
(35.87, 32.76, 31.86 and 28.23) respec-
tively. While Excellent Succari, White

Arab Univ. J. Agric. Sct., 14(1), 2006
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Succari, Mabrouka and Company varie-
ties were more resistant, the average
numbers of mite per bud ranged from
(1292 10 15.56). On the other hand
_ Alphonse, Geolck and Mesk vareties
were moderate i their susceptibility, the
average number of mite per bud ranged
from (19.49 to 22.68). It is worth noting
that Zebda and Ewais varieties are the
most susceptibie ones of all Jocations.

4. Chemical constituents of margo
buds

Data in Table (2} revealed that the dif-
ferent mange varicties were significantly
varied in their bud chemical composi-
tions. The cbtained results could be
summarized as following.

Total carbohydrates

The highest values of toial carbohy-
drates were found in ihe buds of Mesk,
Company and Mabrouka varieties (42.72,
4007 and 38.38 mg/g) respectively.
While the lowest values were recorded in
White Succri var. (28.07 mg'g) and
Zebda var. (18.81 mg/g).

Soluble Sugars

Total soluble sugars concentralions
recorded markedly the highest levels in
the buds of Alphonse, White Succri varie-
ties (71.22 and 60.45 mg)} respectively.
Whereas the lowest concentrations
ranged from (39.20 to 43.38 mg/g) of
Mabrouka, Talmour, Arnaba and Com-
pany varieties.

Phencl content

The buds of White Succari, Arnba,
Zebda and Alphonse varieties contained a

highly significant levels of phenolic con-
tents which averaged between (2.31 to
2.48 mg/g). On the other hand, the lowest
fevel (1.82 mg/g) was recorded in Mesk
var.

Free amino acids

The highest concentrations of free
amino acids were (1.09 and 0.85 mg/g)
recorded in the buds of Arnaba and Mesk
varieties. Whereas the lowest levels were
averaged between (0.28 to 0.33 mg/g)
found in Company, Ewais and Taimour
varieties.

Soluble proteins

The soluble proteins recorded a high
values averaged between (3.94 to 4.26
mg/g) in the buds of most mango varie-
ties under study. However the lowest
value was (3.35 mg/g) of Company var.
The mango varieties of Ewais, Zebda,
and Alphonse located in different Gover-
norates showed a slightly differences or
may be not in their chemical contents
under investigation.

5. Severity of malformation related to
mite infection

As shown in Table (3) percentage of
floral malformation was the highest in
Company var. (36.60%) at Sharkia gov-
ernorate, followed by Alphonse var.
(29.00 %) at [smailia Governorate and
Geolck var. (25.40 %) at Sharkia Gover-
norate. The lowest percentage of malfor-
mation was observed in Zebda var
ranged from (1.80% to 3.84%) at all loca-
tions, followed by Mabrouka var.
(8.80%) at Fayoum Governorate and
White Succari (11.80%) at Ismailia
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Table 2. Chemical composition of the vegetative buds of some different mango varieties

at different locations in Egypt.

Chemical composition of mango buds mg/g of F. W,
Location ME."‘@ T e
varictics , otal Total Phenols Free Sotuble
Carbohy- soluble Phenols amino proteins
drates sugars nacids
Ewais 34.94e 48 18de 2.06d 0.63c 3.99abed
Zechda 18.81i 47.26f 2.39ab 0.33h 3.58e
| Sharkia Company 40.07b 43 38h 2.12d 0.28i 3.35%
Goeleck 37.96d 49.58¢c 212 0.59cde 4.16abc
Mesk 42.72a 46.18g 1.82e 0.85b 3.86¢cd
Arnaba 30.47h 41.86i 2.47a 1.09a 3.94bcd
Ewais 3507 48.42d 2.09d 0.6cd 4.05abcd
Zebda 19.17j 47.7%ef 2.18cd 0.37gh 3.84d
[smailia  Alphonse 33.15¢ 70.92a 2.31be 0.54¢ 3.96bcd
White Succri 2807 60.45b 2.48a 0.41fg 4.22ab
Ewais 35.07e 48.42d 2.09d 0.6cd 4.05abcd
Zebda 19.17j 47.7ef 2.18cd 0.37gh 3.84d
Fayoum  Alphonse 32.98f 71.22a 2.353b 0.55de 3.99abcd
Taimour 31.39¢g 40.28) 247a 0.37¢h 4.26a
Mabrouka 38.58¢ 39.2k 2.04d 0.44f 4.18ab
Means with the same litter withen each column are not significantly different
LSD
0.05% 0.56 0.49 0.14 0.035 0.26
0.01% 0.73 0.66 0.19 0.07 0.34

Arab Univ. J. Agric. Sci., 14(1), 2006
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Table 3. The relationship between the number of E. mangiferae and the malformaticn
percentage of differen mango varietics at different locations in Egypt during
the period from Sept. 2002 till Jun. 2003.

Average No. of
Locations lelng‘o A. mangi / bud/ .
varieties . giferae/ bu Malformation %
month
Ewais 3186 21.4cd
Zebda 35.87 3.84¢
Sharkia Company 15.56 36.6a
Gocleck 21.49 25.4be
Mesk 2268 15.4de
Arnaba 28.25 21.2cd
Ewais 31.48 17.8de
Zebda 33.13 2g
Ismailia Alphonse 19.49 29b
White Succri 16.03 i].8ef
Excellent Suceri 12.92 16.4de
Ewais 25.85 15.2de
Zebda 28.27 1.8
Fayoum Alphonse 2155 15.dde
Taimour 3276 17.4de
Mabrouka 15.86 8.8f
Means with the same litter are not significantly different
LSD 0.05% 4.09
Correlation r=-04

Governorate. On the other hand. the mal-
formation percentage was varied signifi-
cantly between the same varieties at dif-
ferent locartons.

Regarding to the relationship between
the malformation disease and £. mangif-
erae. Staustical analysis showed a nega-

tive correlation (-0.4) between both of
them. However it is worth noting that
Zebda var. harboured the highest num-
bers of mite but exhibited the lowest per-
centage of malformation, whereas the
opposite trend was observed with com-
pany var.
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DISCUSSION

Tracing the normal distribution of E,
mangiferae throughout the peritod from
Sept. 2002 to Jun. 2003, the obtained
results in Table (1) clearly revealed that
peaks of this pest population occurred
during the period from Sept. to Jan. or
Feb. and the lowest population existed
during Mar. 1o Jun. of all mango varieties
at all different locations. Moreover the
temperature and relative humidity had no
significant effect on the mite population.
However this finding strongly supported
the obtained results by (Kodirah 1969;
Zaher & Osman 1970 and Wahba et al
1984).

Regarding to the differences between
the mite population during the different
seasons. Sawires ef al (1989) and Zaki
{1991} stated that the highest existence of
tetranychid and tenuipalpid mites on cit-
rus and stone fruit trees were mainly ob-
served throughout Spring, Summer and
Autmun than in Winter. Similar observa-
tion was recorded by Zaher and Osman
{1970) to the Oligonychus mangiferus (R.
and S.) and the eriophid mites Vasares
mangiferae (Autiah) on mango leaves.
Those authors attributed the higest exis-
tence of phytophagous mites to the abun-
dant values of nutritional components,
also the hot and warm weathers which

necessary to mite propagation during

these seasons. However this could be
agree with our finding in the Autumn but
wotally disagree during the Winter. On the
other hand Kodirah (1969) found the
density of mango eriophyid bud mite £,
mangiferae is more correlated with the
state of buds whether are closed or open
than averages of temperature or relative
humidity, this strongly supported owur
results.

The research effort expanded to eluci-
date the problems of resistance to Acari is
increasing, mostly in the case of spider
mite (Karban and English 1988). In
spite of growing economic importance of
damage done by some eriophyid mites,
only is known about resistance to these
phytophagous mites (Westphal et al
1996). However in the present study data
in Table (1) illusirated that mango varie-
ties were differed in their susceptibility to
E. mangiferae infestation. Zebda, Tai-
mour and Ewais were the most suscepti-
ble varieties followed by Arnaba Var.
while Mabrouka, Company, excellent
Succari and White Succari were the least
susceptible ones. On the other hand
Mesk, Geoilck and Alphonse varieties
were moderate susceptibility of mite in-
festation. The aforementioned results
confirmed by (Kodirah 1969; Zaher &
Osman 1970 and Wahba et al 1984)
who reperted that Zebda and Taimour
varieties were the most susceptible,
Hindi, Company and Bezrah varieties
were moderate while Mabrouka, Ro-
mance, Dabsha and KalbEltour were the
least in their susceptibility to mite infesta-
tion.

The chemical contents of the host
plants are known to have some effect on
the phytophagous arthropods therefore
play an important role in plant defense.
Data in Table (2) revealed that buds of
Zebda and Ewais (high susceptible varie-
ties) possessed a lower values of 1ol
carbohydrates and total soluble sugars
than Mesk and Alphonse (moderate sus-
ceptible varicties) or Company, White
Succari and Mabrouka (the fowest sus-
ceptible varieties) of mite infestation. The
present results contradict with the finding
of Atwa et al (1987) who found that total
carbohydrates positively correlated with

Arab Univ. J. Agric. Sci., 14(1), 2006



502 Mahgoob

the period of immature and fecundity of
female of some tetranychid mites. More-
over Chen et al (1996), found that reduc-
ing sugar content was lower in resistant
tea cultivars than susceptible ones against
to pink tea rust mite. On the other hand,
phenol contents recorded a higher levels
in the most of susceptible varieties (Tai-
mour, Ewais and Arnaba), while a lower
ones recorded in the most moderate and
low susceptible varieties (Goeleck, Mesk,
Company and Mabrouka). The previous
results agree with the finding of Mah-
goob (2004} who found that Citrus au-
rantifolia contained a higher concentra-
tion of phenols but susceptible to
Tetranvchus urticae Koch but Duransa.
pulmieri and Pirosporum tobira con-
tained lower content of phenols but resis-
tant io the same mite. However differ-
ences in some phenolic compounds have
been reported between Ribes varieties
known to be resistant or susceptible to the
gall mite Cecidophyopsis ribis (Westw.)
(Herr, 1987 and 1988). The total soluble
proteins and amino acids recorded the
highest values in some susceptible varie-
ties (Taimour and Arnaba), followed by
the White Succari var. (fow susceptible)
and Mesk var. (moderate susceptibie),
Similar results were recorded by Swaires
et al (1989) who found that the mite in-
festation of citrus trees were positivety
correlated with protein and nitrogen con-
tent, also Atwa et al (1987) reported that
amine acids were positively correlated
with the period of immature and fecun-
dity of female Tetranychus urticae Koch
and Eurétranychus annecki Meyer. How-
ever Weibull (1988) suggested that the
concentration and composition of amino
acids are factors that mediate aphid resis-
tance in the plant genotypes and restrict
the host plant range of aphids. The previ-

ous results revealed that mite infestation
positively correlated with total soluble
proteins and amino acids and negatively
with total carbohydrates and total solfuble
sugars. However phenol content had no
clear effect except in the variety of White
Succari (low susceptible).

The present investigation obviously
revealed that mango varieties had varying
degrees of floral malformation, Com-
pany, Alphonse and Geolck varieties
were the most susceptible, while Zebda
var. was the most resistant. However the
other varieties were moderate in their
susceptibiy. The previous observation
strongly supported by the finding of
Shawky & Dahshan (1978); Wahba et
al (1984) and Dahshan (1987b), who
found that Hindi be Sinnara, Dabsha and
Taimour varieties are highly susceptible,
while Zebda var. proved to be most resis-
tant one, but Ewais moderate Susceptible,
Furthermore Sanjay ef al (1994 and
1999) mentioned that forty two mango
germplasm lines and 20 mango varieties
were examined and none were found 1o
be free from floral malformation,

Statistical analysis showed a negative
correlation between the eriophyid bud
mite and the incidence of malformation
disease. However it is worth noting that
Zebda var. harboured the highest num-
bers of mite but exhibited the lowest per-
centages of malformation, whereas the
opposite trend was observed with com-
pany var. The obtained resuits suggested
that this mite cannot be incriminated as
the sole causative agent of this phenome-
non, similar observation found by Wa-
hba et af (1984) and strongly supported
by Labuschagne ef al (1993) who men-
tioned that the fungus Fusarium subgluti-
nans [Gibberella fujkuroi var. subgluti-
nans] was isolated from plant tissues and
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mites, and in turn used as an inoculate.
The tesults confirmed, Gibberella fujku-
roi var. subglutinans as the causal agent
of mango malformation. Although it was
shown that E. mangiferae can serve as a
vector for fungus. It was not improved
that the presence of mite increased the
incidence of malformation. However the
eticlogy of mango malformation has been
controversial and has been attributed to
bacteria, viruses, phytoplasm, etiophyid
mites {E. mangiferae) and physiological
factors. Although information on many
aspects remains inconclusive, most evi-
dence points to the fungus Fusarium
moniliforme [Gibberella fujikuroi] var.
subglutinans as a causal agent (Salzar
1995 and Sant et al 1999), Finally an
effective control of the eriophyid bud
mite should, therefore, ensure better
growth of mango trees and may in addi-
tion, reduce the incidence of malforma-
tion or at least restrict its spread if the
mite acting as vector.
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