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Evaluation of damages induced by the spotted tentiform leaf miner
(Phyllonorycter blancardella F.) (Lepidoptera: Gracillariidae) on foliage
of some apple varieties

Sonica Drosu

Evaluarea pagubelor induse de molia miniers (Phyllonorycter blancardella
F.) in sisterul foliar sl diferitor varietiti de mar 4

Rezumat

Au fost studiate pagubele induse de molia minierd a marului
(Phyllonorycter blancardella ¥) asupra suprafetei foliare la ciifeva soiuri de
mir. Rezultatele obfinute in 1887-1998 conduc la concluzia ci existd diferente
de rezisten}d 15 atac intre diferitele soiuni de mir, atit in cazul suprafefei foliare
distruse, cit 51 ca biomasi larvard uscatd.

Coeficientul de corelatie g dintre suprafafa foliard si numirul de mine
este de 0,74-0,99, iar coeficientul g dintre biomasa uscatd consumata si numéarul
de mine este de 0,98-0,99.

Abstract

The damages induced by the spotted tentiform leaf miner (Phyllonoryeter
blancardella E.) on foliage of some apple varieties has been investigated. The
results obtained in 1997-1998 led to the conelusion that there are differences
among cultivars on the attack extent as foliar area destroyed by the larval biomass
consumed from leaf too.

Coefficient of correlations g between the foliar area and the number of
mines 1s 0.74-0.99 and g between the biomass consumed and the number of
mines, 0.98-0.99.
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For Phyllonaryeter blancardefla F. as for the other miners of apple foliage, literature
doea not contain data on damages expressed as fruit yield loss,

Mentions in literature refer to leaf area destroyed, with direct involvement in lessening
photosynthesis rate, and indirect damages as foliage debilitation, which end in tree vigour loss,
when annually repeated (Durches & al. 1978, Procror & al. 1982, Resmo & al. 1982),

Severe outbreaks can lead to tree defoliation and reduction of buds for the subsequent
year, ;

In order leaf mining species, such as Leucoptera malifoliella O. G. Costa and Stigmella
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mallella Svr. Investigations have been performed by BAureLD (1991), on lessening foliage area
and dry matter loss, as depending on apple cultivar's.

In our investigations we attempted to quantify damages caused by Ph. blancardella to
apple foliage and biomass, by cultivars, generation and attack intensity.

Material and methods

Samples of 100 leaves have beeri collected from cach 4 cvars, following the orchard
diagonal. Collections have been made in July, August and October, coincident with 2" and 3"
pest generations. For the first generation (overwintering) the attack was not evident.

Data recorded have been presented by statistical methods, such as: analysis of variance,
coefficient of correlation g and values of indices obtained were significant, after F (Fischer) and
T (Student) tests for probabilities of 5%, 1% and 0.1%.

Results and discussion

The results of investigations on foliage reduction by Ph. blancardella larvac are shown
in table 1. It was found that for all varieties there is close link between mine surface and their
umber on a leaf, values of coefficient of correlation g ranging between 0.74 (Florine cvar) and
0.99 (Golden cvar), distinctly and highly significant (F and T tests). Likewise, (Table 1) also
reveals than a maximum number 8 mines / leaf has been recorded for Jonathan cvar, 9 mines r
leaf in Florina and 10 mines / leaf in Golden and Generos, these corresponding to differences
between leaf areas destroyed, more reduced in Jonathan and greater in Golden and Generos.

3 Table 1
Average foliar surface (mm?) destroyed by Phyllonorycter blancardella F. n various
numbers of mines per leaf and apple cultivars

No. of mines / Apple cultivars
leaf
[Py Jonathan Golden ~_ Florina Cencros
Hmm ) o Xmm*)yto dmm*) Lo x(mn' )t &
[EL == 5238193 1362124 133.0£132 | 1326+123 |
g 1733£160 |  182.2+102 17724154 | 180.3£159
3T 354 512:7 2263157 23524127 | 2346:14.1
4 27831133 278.2+18.2 28094137 | 28124157
5 3359+12.2 3371134 33114172 33433154
St | 3764£173 385.6416.7 3783164 38241168
7 427.8+158 434.9+134 429.5x14.7 4359+145 |
8 467.6+13.9 476.1+18.6 472.6£14.1 4762162
9 - 535.64139 530.3114.9 53241143
10 R 579.4£152 ke 576.3113.7
y-0.86 y=0.86 =074 v=0.98
F=17.35* F=392" FeB45* F=192%
1=4.16™ =17.79™ 1=2.91" t~13.86™
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Observations in two years showed annual changes in size of destroyed arcas. Based on
analysis of variance (Table 2) shows that Jonathan cvar was the mist resistant to Ph. blancardella
attack, among all cultivars under study. At the end of the season, only Golden was highly dis-
tinctly different, having the greatest arcas destroyed. In the order 2 cvar (Florina and Generos)
the average leaf area consumed had highly significance over Jonathan only in 1997. In 1998
differences over Jonathan were significant for Florina and distinctly significant in Generos,
Taking Golden as standard, it was noted that the other cultivars had values of leal consumption
highly distinctly significant in 1998,

Table 2

Amnual fluctuation of damages induced to foliar surfaces induced by Plyllonoryeter
blancardella F. n various apple cultivars

1997
Apple cultivar Mines surface / leaf |  Difference over  Difference over
s (mm’) Jonathan cvarX ) | Golden cvar( )
Jonathan 2455 - -50.5"™"
Golden 298.0 +50.5* -
Florina 2825 +35.0™ -15.0°
Generos 297.7 +32.°% -18.3°
CL 5% = 15.093
1% = 19.833
0.1% - 25.336
b i 1998
| Jonathan | 6239 s, ___-2088™
Golden Rt Oy R et 1 R
~ Florina i 670.9 70 -161.8™
Generos | 6847 6087 | -l480™
CL 5% = 39.899
1% = 52.446
0.1% = 66.997

As for the foliar biomass consumed by Ph, blancardella, data in table 3 reveal concord-
ance belween weight of dry matter destroyed and increase of mine number on a leaf, A direct
relationship is valid for all cultivars between the average biomass amount consumed and the
number of mines on & leaf, values of the coefficient of correlation g are very high, raging be-
tween (.98 — 0.99 with very distinet positive significance,

Along the years (Table 4) a fluctuation has been recorded in foliar biomass consumption
with clear differences between cultivars in 1997, with the average annual biomass destroyed had
the least value in Jonathan, showing highly distinet differences over all other cultivars. Golden
cvar recorded the highest biomass consumption, so that all other 3 cvars were negatively dis-
tinctly different from it.

Percentage of destroyed area was 10 - 20%. For a reasonable conclusion on a different
behaviour of Ph. blancardella in 11.86% in 1997 and 24.82 - 29.9% in 1998 (Table 5), while
the foliar biomass consumed was 1.63 - 2,42% in 1997 and 5.12 — 7.26% in 1998 (Table 6).



Foliar biomass (mg) consumed by larval activity of Phyllonorycter blancardella F. at
various numbers of mines per leaf and apple cvar

Table 3

No. of mines Apple cultivars
/ leaf Jonathan Golden Florina Generos
x(mg)to x(mg)to x(mg)to x(mg)to
1 22408 2.340.7 2240.7 22408
2 5012 52+1.1 5.0+1.1 4712
i 74412 7.8413 7.5:1.2 7.1£13
F 102424 11.142.1 10.1+1.9 9,041.7
5 13.3t1.7 13.9+14 15.2¢1.2 14.9+14
6 16.4+1.4 17.741.2. 17.4+14 17.241.5
7 19241 4 20.1+1.4 19.8+1.4 19.1x1.3
8 22.0812 225413 211£13 219413
] . 25080 239418 24,118
10 28.8+14 - 26.7£1.6
+=0.99 y-0.98 4=0.99 +=0.98
204 F=192% F=343" F=192 0™
=17.15™ 1=13,85™ =18.52™ 1=13.85
Table 4

Annual fluctuation of foliar biomass consumption (mg) by Phyvilonioryeter blancardella
F. as depending on apple cvar

1997
F'_prie cultivar Average leaf Diffcrence over | Difference over
consumption (mg) | Jopathan cvar(X) | Golden cvar(x)
Jonathan 8.6 - 2670
Golden 11.2 +2.6'%% 3
Florina 10.4 +1.8% L
Generos 10,1 +1,5% L
DL 5% = 0.470
1% = 0.618
0.1% = 0,788
1998
Jonathan 19.9 - #5500
Golden 284 +8.5% 5
Florina 222 2.3 T
Generos 22.9 +3.0 Pl
DL 5% = 3.858
1% = 5.069
0.1% - 6475



Table 5
Average apple leaf surface in some apple cultivars and the extend of consumption by
Phyllonorycter blancardella F. at various times and in whole season

Apple cvar Averapge leaf Leaf consumption (%) in: Annual
surface (mm’) consumption (%)
(ki July | August | October | 1997 | 1998 |
Jonathan 2058 84621.1 | 7.58 §.50 1583 | 1186 | 2991
Golden 2840348853 562 935 1435 | 1049 | 2932

“Florina 2703418034 6.82 613 1187 | 1044 | 2482
Generos 2737.8+733.6 648 7.02 1151 1020 | 2501 |

i oL . % = 12740

1% = 18.249
1% = 29.116
Table 6
Dry foliar mass (mg) and extend consumed by Phyllonorycter blancardella ¥.
in dependence of cvar, period and year
—_K.ppln cvar x foliar biomass | Periodical consumption (%) Annual
(mg) 1995 consumption (%e)

: : v L Awguss L Octeten) e 28
Jonathan 274.2410.4 WE] 1.86 42T | 242 7.26
Golden 409.8431.6 1.02 232 3.50 231 693
Florina O B T 2R | [T
Generos 44745341 | 114 230 | 268 | 163 5.12

ST = 5% = 4,524
1% = 6.693
0.1% = 10.339
Conclusions

- Occurrence of direct relationship between the foliar surface destroyed by the larvae
and the number of mines on a leaf, expressed by the index of correlation g, with values from 0.74
o 0.99 distinetly and highly distinetly significant.

- Presence of a correlation with a coefficient g with very high values (0.98-0.99) be-
tween the dry foliar biomass consumed and the number of mines.

- Percentage of a foliar arca destroyed from the whole leaf surface was up to 24-29%,
while the percentage of dry biomass consumed represent 5.12-7.26%.

- According to the foliar area destroyed seasonally and annually, Jonathen cvar can be
considered as more resistant, while Golden more sensitive to Ph. blancardella attack, however
diffcrences among cultivars are insignificant, by the estimated percentage from the whole leaf
ared.

- In the general context of the results referring to damages induced to foliage, both as
leaf area and dry biomass consumed, it is difficult to establish EDT value, having to be I;Dnsld
ered for warning the control measures against this pest,
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