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Abstract: The experiments with simulate artificial defoliation, single or

repeated, of different intensities were performed in Quercus robur and Q.

frainetto. These defoliations are correspondent with the attack of the

phytophagous insects Tortrix viridana and Lymantha dispar. The

modification of some morpho-physiological processes and of the radial

growth, both in the years with defoliation and in the following years were

recorded.
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Introduction

The action of the defoliator insects, affects in a different degree, the foliar mass.

Among the trees' species from Romania, the quercinees are the mostly exposed at

the defoliation produced by the phytophagous insects, Tortrix viridana and

Lymantha dispar being the most dangerous. The response at defoliation of a tree,

is dependent on genotype of the host and parasite, the degree of the defoliation

and its time (years), the defoliation period, the healthiness state of the tree at the

defoliation moment, a/o. These experiments were performed to establish the effect

of some simulate defoliation in Quercus robur and Q. frainetto, similar to those

produced by Tortrix viridana and Lymantha dispar.

Material and methods

In 1995-1996 years were performed three experiments with simulated artificial

defoliation on young tree of Quercus robur L (8-10 years-old) and Q. frainetto Ten

(15 years-old), provenance from seeds, belonging to the stations (Fig. 1):
- Quercus robur population from the Argineşti forest, on a deluvial silty

braunerde, half-glei alluvial brown soil, silty water;

- Quercus robur population from the "Lunca Jiului" nursery, from a chernozem

slightly bleached with moderate podzolisation and gleization produced by ground

water sheet at small depth, silty soil with a moderate content of humus;

- Quercus frainetto population from Vulpeni forest, on an alluvial brown soil,

gleyed, slightly black top soil, with a heavy internal dreinage, at 230 m altitude.
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First experiment, Quercus robur, Argineşti forest. Different intensity of the

defoliation time of one and/or two years, at the natural humidity degree. The early
attack of T. viridiana (15.04.-01.05) and tardy attack by L dispar (25.05.-10.06.)
were simulated with three degrees of defoliation (0%, 50% and 100%) at young
tree of Q. robur, in the first year, and 7 variants in the second year (0%; 50%-0%

100%-0%; 50%-50%; 100%-50%, a/o).
Second experiment, Quercus robur, "Lunca Jiului" nursery. Different intensity of

the defoliation time of one and/or two years (id. as in the first experiment), with tree

degree of humidity (Vi - excessive drought; V 2 - natural regime; V 3 - moist regime
with a supplementary contribution of water, weekly in the period June-August). In

the second year, in spring, the entire surface was covered with water until to end of

April.

Third experiment, Quercus frainetto, Vulpeni forest. Different intensity of the

defoliation time of one and/or two years, at the natural humidity degree. Three

degrees of defoliation (0%, 50% and 100%) at young tree of Q. frainetto, for the

simulation of the tardy attack produced by L dispar (25.05-10.06).

At all experimental variant were performed the observations and the measuring
at different moments from the experimental defoliation (in autumn in the first year

of defoliation; in spring and autumn in the second year of defoliation, and in spring

of the next year after the two successive defoliation), being harvested leaves, thin

stem, woods and roots for the morpho-physiological analysis.
The hydration state was determined on splint-wood from the stem basis, basis

and top of the corona, as well as from the thin-wood and leaves. The transpiration

intensity was determined through Huber-lvanov method; the amount of assimilatory

pigments from the leaves, through Wettstein modified method. The peroxidase

isozymes were determined through electrophoresis in thin layer of agarose and

densitometration of electrophoregrams. The radial growth was established on the

core basis extracted at a distance of 50 cm each at the length of the tree stem.

The statistical analysis of the morpho-physiological parameters was effected

through analysis of the single or multiple variance.

Results and discussions

The first reaction of the trees at the defoliation process was the production of a

new foliage with smaller and fewer leaves, sometimes chlorosis, grouped towards

to the top of the thin stem. The severe decrease of the leaves' surface,

concomitant with the reduction of the thin stem length and diameter, conduct to the

reduction of the assimilatory surface and of the accumulation of the wood mass.

The defoliation effect on the internal structure of the crown, indifferent of their

moment production is maintained in time (Figs. 2, 3, 4, 5).

The hydration degree of the tissues is depending on the defoliation intensity

(Fig. 6A). The partial and total defoliation determine the enhanced of the water

content in tissues as a result of the reduction of the leaves' surface, as well as of

the transpiration intensity. This accumulation of the water was recorded also in the

tissues from the collar region, being favourable for the fungus attack. The water

accumulations in tissues is bigger at the early defoliation, in comparison with those

tardy, but the differences between them are insignificant. As a result of the water

accumulation in tissues, take place an intensification of the transpiration process,

proportionally with the defoliation severity (Fig. 6B). At the severe, repeated
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defoliation, is recorded an excess of water in tissues with negative effects on the

metabolic processes. The tendency of the transpiration intensification is maintained

after stoping of the defoliation, because the lack of the balance between absorbed

water by roots and eliminated water through leaves (Fig. 6C).
The analysis of the assimilatory pigments amount, recorded their reduction

simultaneous with the intensification of the defoliation stress, the differences being

insignificant. There is remarked a growth of the amount of the carotenoid pigments

and B-chlorophyll and a reduction of the A-chlorophyll amount, at the variants with

total tardy defoliation (Fig. 6D).

The analysis of the peroxidase isozyme activity, recorded differences between

the activity of the different fractions depending on the time and intensity of the

defoliation (Fig. 7). At partially defoliation was recorded an activation of the С

isoperoxidase fraction; the variant with a total tardy defoliation presented more

fractions from the A group, in comparison with the early defoliation one.

The modifications of the radial and axial growth of the trees, as a consequence

of the defoliation's, are depending on genotype, the intensity, the time (early or

tardy) and the defoliations number.

The radial growth in Quercus robur, in the case of a single defoliation, recorded

in the defoliation year, bigger reduction (50%) at the early defoliation. In the next

year of defoliation, the radial growth recorded a reduction of 43% at the early

defoliation and 51% at the tardy defoliation. In the next year, the reduction for the

early defoliation is similarly (42%), and for tardy defoliation is reduced at 36%.

At the early repeated defoliation the reduction of the radial growth enhanced

from 53% in the first year (1995), at 80% in the second defoliation year (1996) and

at 83% in the next year (1997), without defoliation. Similarly, in the case of the

tardy repeated defoliation, the reduction of the radial growth recorded values of

33% (1995), 76% (1996) and 83% (1997), after the end of defoliation (Fig. 8).

The width of the annual growth rings, is dependent of the genotype, the type

and the time of the defoliation (single or repeated, early or tardy). In the case of a

single defoliation, the width of the annual ring was recorded the most severe

reduction at the corona level at the early defoliation. In the next year (without

defoliation), this reduction at the stem basis was most severe at the tardy

defoliation, while at the corona level, the width of the annual ring was recorded

positive values, especially at the tardy defoliation.

At the total, repeated defoliation, indifferent of the defoliation time, the ring width

was recorded very small values at the stem length, in the next years after the end

of the defoliation. At the trees with defoliation (single or repeated), was recorded a

tendency to enhance of the width of the annual ring that are extend towards to the

stem basis (Fig. 9).
The Quercus frainetto young trees (Vulpeni forest), with tardy defoliation time of

two years, were recorded values for the radial growth, characteristics for the tardy

defoliation similarly with the values that were recorded in Q. robur. The variations

of the annual growth ring width were similarly with those recorded in Q. robur, with

the difference that in Q. frainetto the reduction was slowly in time.
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The forest map of the Oltenia region, with placement of the experimental

areas: 1 - Argineşti forest; 2 - Lunca Jiului nursery; 3 - Vulpeni forest.

Fig. 1



Fig. 2 The vegetative growth in Quercus robur young trees, after early defoliation

(A) and tardy defoliation (B), repeated two consecutive years (1995, 1996),
Arginesti forest, September 1996. 1 = 100%-100%; 2 = 100% - 50%; 3 = 100% -

0%; 4 = 50% -100%; 6 = 50%-0%; 7 = undefoliated (Control).

The coronas shape of the Quercus frainetto young trees, exposed at tardy
repeated defoliation two consecutive years (1995-1996). Vulpeni forest, June 1997.

1 = undefoliated (Control); 2 = 50%-0%; 3 = 50%-50%; 4 = 50%-100%; 5 = 100%-

0%; 6 = 100%-50%; 7 = 100%-100%.

Fig. 3
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The coronas shape of the Quercus robut young trees, exposed at early (A)

and tardy defoliation (B), repeated two consecutive years (1995-1996). Argineşti

forest, September 1996.

Fig. 4



Fig. 5 The variation of the leaves and short branch features at Quercus robur

young trees exposed at early (Tortrix viridana) and tardy defoliation (Lymantria
dispar), single or repeated.

343The effect of some defoliator insects on some physiological processes
...



344 Netoiu С, Comeanu M., Corneanu C. G., Hănescu V., Smarandache CO.

The variation of some physiological parameters in Quercus robur young

trees, espoused at early (Tortrix viridana) and tardy defoliation (Lymantria dispar).

single or repeated.

Fig. 6
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The izoperoxydasic activity in new foliage of quercineae, after an early

(Tortrix viridana) and tardy defoliation (Lymantria dispar), Argineşti forest,

September 1995.

Fig. 7
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The reduction of the radial growth in Quercus robur young trees, exposed at

early {Tortrix viridana) and tardy defoliation {Lymantha dispar), single or repeated.

Fig. 8
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The evolution of the radial growth on the stem length in Quercus robur young

trees, exposed at early (Tortrix viridana) and tardy defoliation (Lymantria dispar),
single or repeated.

Fig. 9
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Conclusion

The analysis of the effect of early and tardy simulate defoliation, similar with the

attack of Tortrix viridana (early defoliation) or Lymantria dispar (tardy defoliation),
that were produced single or repeated, time of two years, reveals effects on some

morpho-physiological parameters as: crown modifications, the radial growth, the

width of the annual growth ring, amount of the assimilatory pigments, the

peroxidase isozymes activity, the intensity of transpiration and hydration a/o.

The results of this research present importance for the initiation and the

directing of the recovery processes of the forest after the attack of the defoliation

insects.
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EFECTUL UNOR INSECTE DEFOLIATOARE ASUPRA UNOR

PROCESE FIZIOLOGICE LA QUERCINEAE

Rezumat: Experimente cu defolieri artificiale simulate, singulare sau repetate,

de diferite intensităţi, au fost efectuate la Quercus robur şi Q. frainetto. Aceste

defolieri corespund atacului insectelor fitofage Tortrix viridana şi Lymantria dispar.

Au fost înregistrate şi analizate modificările unor procese morfo-fiziologice şi ale

creşterii radiale, atât în anii cu defolieri, cât şi în anii următori.


