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SUMMARY

SUMMARY

The current work was done at wooden shed of Forestry Dep./ College of
Agriculture and Forestry / Mosul University during the period of mid-
September 2012 until November 2013 for Pinus brutia Ten. and from mid-
August 2012 until the middle of October 2013 for Robinia pseudoacacia L.
in two separate experiments for each species using electric shock by (electric
current AC with 220 voltage) 4 ,6 ,8 and 10 amperes at different periods of 2
4,6, and 8 minutes including control treatment (without shock). This was by
using an instrument done with specially designed and manufactured for this
purpose. So pine and Robinia seeds were treated with above mentioned
treatments after soaking them in cooking salt (1%) for (3hours), then washed
by tap water for 3 hours too. Then these seeds were sowed in plastic bags. A
complete randomized block design (RCBD) was applied with three
replications on 20 transplants in each treatment unit: At the level of
probability that is (0.05), and by applying Duncan's multiple ranges method, a
comparison of the mean of 17 treatments (Combinations between different
currents for different periods plus the compared treatment) was made.

The genetic study included determining the genetic relationship, genetic
distance, and DNA fingerprints for both species by using DNA markers based
on Polymerase Chain Reaction (PCR) which applied Randomly Amplified
Polymorphic DNA technology (RAPD). The study was carried out at the
Molecular Genetics Laboratory / Department of Biology / University of
Tikrit. Genomic DNA of treated and untreated leaves were amplified using
random primers for each of the two types according to the approved programs
in this research, then detecting the variations between the amplified pieces for
each type of samples after electrophoresis to prove the genetic variations of
these tissues at the molecular level.

Results from both experiments could be summarized as follows:

The results of subjection of Pine and Robinia seeds electrical shock
positively improve the survival rates for both type's seedlings and
significantly increase in most vegetative and root systems for Pine and
Robinia treatment.

In Pinus brutia Ten. (first experiment): The exposure of pine seeds to
different currents for different periods showed a significant increase in most
of the treatments used, treatments (4Amp.x8min.), it showed an increase in
the percentage survival (75.240)% with an increase of (20.786)% comparing
the control which is (62.293)%. But (6Am.x2min.) showed an increase in
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diameter of the main stem and the highest rate in fresh and dry root system
weight, with an increase of (24.711, 47.233 and 44.601)% respectively,
comparing the control, the same current (6Amp.x4min.) showed significant
stem diameter superiority with the highest rate of the fresh and dry shoot
weight with an increase of (40.968, 87.963 and 85.148)% respectively,
comparing the control, and weight ratio dry total vegetative / dry weight
(6Amp.x4min.) and (4Amp.x8min.) gave a higher rate of these two
treatments with a significant difference from all other treatments of this
characteristic reached (1.942) in each of them with an increase of (34.605)%
as compared to the control. Treatment (§Amp.x2min.) significantly affected
the main root length and increased by (17.955)% comparison with control,
while (10Amp.x4min.) was significantly superior as it gave the largest
number of secondary roots with an increase of (4.451)% when compared to
the control treatment. Also the treatment (10Amp.x6min.) caused an increase
in stem length and the number of branches of seedlings by an increase of
(55.915 and 23.396)% respectively comparing with the control.

The results of the chemical analysis of Pinus brutia Ten. concerning the
the values of each the leaves content of chlorophyll a and b, total chlorophyll,
total protein and the ratio of total chlorophyll / total protein), indicated a
significant increase in all these characteristics due to all electric shock powers
and different duration parameters in comparison with the control. The
treatment effect in (6Am.x 6min.) was revealed significantly in (chl. a, chl. b,
and total chlorophyll) showing an increase of (61.42, 75.862 and 64.789)%
respectively as compared to the control, also treatment (6 Amp.x 8 min.) gave
the highest significant increase for leaves protein content and an increase of
(18.79)% as compared to the control. Whereas that the treatment of (4 Amp.x
2min.) and (8Am.x6min.) had a significant effect for (chl. a/chl. b ratio and
total chlorophyll / total protein) with an increase of (2.43 and 18.79) %
respectively as compared to the control.

The results of genetic analysis using indicators of the RAPD marker for
nucleic acid DNA and by calculation of the genetic distance between electric
shock pine-treated seedlings seeds and untreated seedlings (control) showed
genetic variations among them, the largest genetic distance between treatment
was shown after treatment (10 Am. for 2 min.) and the control treatment was
in 0.80602 while the lowest distance was shown by the treatment (4 Amp. for
6 min.) of 0.20607. The remaining values ranged between them. It was also
observed that the values of the simple linear correlation between the values of
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the genetic distance and the characteristics of the studied pine were
significantly positive and high with the ratio of total chl./ protein (%), while
their correlation was significantly negative and high with the ratio of chl.
a/chl. b at 1% probability level for both, with the survival rate of the seedlings
(%) and the leaf content of the total protein (mg '.g) at 5% probability level.
The genetic distance links with the other characteristics were positive or
negative but did not reach the significant limit. RAPD marker showed two
main bands. DNA fingerprints were detected through the appearance of
unique band, where (27) obvious unique bands were obtained and (1) absent
band, nine deliberate treatments of electric shock treated seedlings seeds in
the first thirteen primers were identified, (5) unique bands appeared which
were identified by three primers, (3) bands appeared with the primer OP-NOS5,
a band in OPA-11 initiator, and initiator band in OP-G16.

Genetic relationship analysis also showed that there are (3) main groups,
the first included three secondary groups. The first secondary group was
branched into three branches; the first branch included only the control group
in a single line. The second branch contained the treatments (4Am. for 2min,)
and (6Amp. for 2min.). While the third branch included the treatments (4 Am.
for 4min.) and (4Amp. for 6min.), the second secondary branch included one
line. IT branched from the first main group namely, (6 Amp. for 8min.), while
the third secondary subset included two sections: section one, includes the
treatment (4Amp. for 8min.) and the second contained treatment (6Amp. for
6min.). While the second main group includes only the treatment (§Amp. for
6min.), the third main group included two subsections, the first branch
included: (6Am. for 4min.) and the second branch: involved the treatments
(8Amp. for 2 and 4) minutes respectively. The second secondary group
included two branches: the first branch contains the treatment (8Amp. for
8min.) alone, while the second branch contained the seeds treated with 10
Amp. for the periods (2, 4, 6 and 8) minutes respectively. Hence the
treatments that were collected in one group that was genetically similar were
not changed much in the genetic material and had less genetic variations
between them, while there was a higher genetic distance, in different to a
significant change in genetic material than those that were shared with
another group. The main groups I and II were collected in one link as one
group and then joined with the third group. This indicated that the treatment
of pine seeds with electric shock changed the genetic material, but maintained
the genotypes of the sex or type.
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Concerning Robinia pseudoacacia L. (second experiment): The
treatment of its seeds by electric current at 4, 6, 8 and 10 Amp., and the
different periods of exposure of seeds to electric shock caused a significant
increase in the values of all characters of vegetative and root growth of
seedlings Robinia compared to the control. Results of treatment of currents
with durations showed that seeds exposed to (10Amp. for 8 and 6min.)
increased the survival rate and the main root length with an increase of (43.51
and 24.22)% respectively as compared to the control, while treatment with
(8Amp. for 8min.) significantly increased main stem length and branched
number percentage (47.79 and 191.41)% as compared to the control, the same
current (8Amp. for 6min.) caused a significant increase in the main stem
diameter and dry root system weight percentage (29.07 and 80.29)% as
compared to the control. The treatment (4Amp. for 2min.) significantly
increased main root diameter, the number of secondary roots and gave the
higher mean of wet and dry weight of total vegetative and the highest wet
weight of root system percentage (22.91, 90.20 , 79.60 , 86.30 and 53.83)%
respectively as compared to the control. Also the same current (4 Amp. for 6
min.) significantly increased the ratio of the dry weight of the vegetative / dry
weight of the root and leaflet shape factor percentage (54.99 and 8.92)%
respectively when compared to the control, while the treatment (6 Amp. for
6min.) showed superiority in giving the largest leaflet area percentage
(28.75)% as compared to the control.

The chemical analysis for the effect of different currents for different
periods and their treatment in chlorophyll and protein contents Robinia
pseudoacacia L. on the leaves, show a significant superiority shocking power
and duration. Treatment effect between electric shock power and duration
showed that chlorophyll contents for (chl. a, chl. b and total chlorophyll) was
the best in comparison with all other treatments at (8 Am.*x4min.) and this did
not differ from significantly treatment of (4Amp.x6min.) percentage (12.72,
54.30, 23.31, 11.75, 49.22 and 21.24)% respectively when compared to the
control. Also the treatment (4Amp.x2min.) yielded highest value of the ratio
of chl. a/chl.b percentage (6.85)% and this was significantly different from the
control. But protein content increased at treatment of (10Amp.x4 , 8 and
6min.) and this was significantly different with control percentage (71.414,
47.068 and 42.251)% respectively, but the highest percentage for the ratio of
(total chl./ protein) was recorded for the treatment (8 Amp.x2min.) percentage
(121.394) % and this is significantly different from the control and all other
treatments. Finally, we concluded that the improvement in chemical
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characteristics was due to the subjection of Robinia seeds to different electric
shocks for different periods.

Data of electrophoresis of amplified DNA extracted from seedlings leaves
of treated Robinia seeds by electric shock and control seedlings (without
treatment) in agarose gel show genetic variations among them. In this study,
the highest genetic distance was (0.91268) using RAPD marker registered on
seedling of seeds treated with (10 Amp. for 8 min.) as compared to the control,
this genetic variation was reflected on the morphology of seedlings, while the
lowest genetic distance between control and treatments (10Amp. for 2min.)
was (0.48549). The values of genetic distance ranged for the rest of the
genotypes between these mentioned values. It was noticed that the values of
the genetic distance were positively and strongly correlated with the 1%
probability level with the characteristics of the Robinia pseudoacacia of the
main stem length, the main stem diameter, the root diameter, the wet and dry
weight of the vegetative, and the wet weight of the root systems, while their
correlation was positive and significant at the 5% probability level for the dry
weight of the root systems. The ratio of the dry weight of the vegetative / dry
weight of the root systems, the links of the genetic distance with the other
treatments were positive or negative but did not reach the significant limit. It is
also evident of mention that the relationship of the genetic distance with the
different characteristics in the Robinia is more pronounced than in the pine.
PCR results using the RAPD marker in this study showed (5) main
monomorphic bands with combined amplification products for the whole
treatments which appeared as (5) main combined bands. The other PCR results
for RAPD markers were the unique bands phenomenon. The result indicated
(32) unique bands of which (23) appeared bands, (9) absent bands, (13) bands
were identified when compared with control with (2) unique bands appeared in
the control and (7) unique bands were absent, (5) bands were diagnosed as
compared with the control. The treatment showed (2) bands were absent, only
a unique band was shown with (11) primers constituting a percentage of
(78.57%) of the total premiers used for Robinia in this study. It is clear from
the genetic relationship (dendrogram) analysis that there are (5) main clusters,
including secondary sub cluster containing electric shock treatments studied,
the first main group contained the treatment of control alone, the second main
group included the treatment (4 Amp. for 2 min.) alone, while the third main
group was divided into two subsections: Subset first: branched into two
branches, the second secondary group included two treatments, while the
fourth main group included only treatment (10Amp. for 8min.), and the fifth
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SUMMARY

main group included two secondary subgroups. Dendrogram, based on genetic
distance values, 1s therefore justified in all studies that envisaged the
development of a new class or the improvement of its production while
reducing the time required for it simultaneously, because this show the genetic
variation between the electric shock treatments as a first step and then
comparing the seedlings produced by compared seedlings or the mixing of
these genotypes (seedlings resulting from electrical shock treatments) in the
processes of breeding and improvement.

It is clear from this study that the treatments of electric shock
significantly affected influence the variation in genetic contents of the
seedlings treatments, which was reflected on its morphological characteristics.
This was confirmed by statistical analysis of the morphological qualities and
chemical studies for each of Pinus brutia Ten. and Robinia pseudoacacia L.
which differed significantly in the control treatment. Also the genetic distance
differed between treatments itself on one hand and between the treatments
and the control on the other hand. This was considered as a good indicator for
breeding programs and subsequent improvement to benefit from the genetic
distance values between treatments for special breeding by electing good
qualities in seedlings. This is a good indicator of breeding programs and
subsequent improvement by taking advantage of the values of genetic
distance between the treatments, especially breeding for the good qualities
found in the seedlings, since the two genetically different types may be
chosen as parents to conduct breeding to allow the greatest possible number
of variations, and in other cases, the breeder may hope to introduce a certain
characteristic controlled by a gene or a group of genes of a given species
without significantly changing the genetic material of that species containing
the required characteristic. In this case, the nearest genetic distance bearing
that status is chosen, as well as the achievements of these treatments in the
functional activity of the seedlings resulting from electric shock treatments as
superiority of most of them in qualities of vegetative growth compared to the
control seedlings, although the life cycle of forest trees may be longer than the
age of human or researcher, such as in gardening plants and field crops plants,
so there is no phenotypic changes clearly appear in the first year of the age of
the seedling that the positive effects of electric shock treatments of forests
trees, such as pine and Robinia included in this study, may appear in later
years or in later generations.
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