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ABSTRACT. On the basis of analysisof experimentscarried out at the Geor gian Scientific Research I nstitute of
Sericulturesomeregularitieswer e deter mined between definite char acteristicsand economic indicesof mulberry
breeds, which enablesusto choose the desired starting selection material at theinitial stage of the study.

The present paper dealswith preliminary evaluation of nutritive values of mulberry leaf, productivity and
resistance to diseasesof new mulber ry forms#158, #104 and #608 (leaf withering and nutritivevalue) according to
diagnostic and correlative selective char acteristics. © 2010 Bull. Georg. Natl. Acad. Sci.
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Introduction. Sdlection of perennid cropsischaracter-
ized by a series of peculiar characteridtics, the principal
one being manifold estimation of the economic indices of
the sdection material . Sdection of mulberry plant isstarted
in thegrain department. The process of selection is contin-
ued in nursery and in plantations, for 3-5 years dfter its
exploitation. After this the properties of the breed become
gable and in conditions of ordinary care do not suffer
changes. Evaluation of mulberry according to economic
indices (productivity and resistance to disease, which is
spread in this zone) is carried out against natura or spe-
cialy created provocative background. Therefore choos-
ing the starting material according to preliminary diagnos-
tic or indirect correlative signs is very important for the
matter of sdlection. Thisenablesoneto avoid heavy physi-
cal labor and material costsfor ther breeding.

As a result of anayss of results of long-term experi-
ments carried out a the Georgian Scientific-Research Indti-
tuteof Sericulture someregul aritieswere determined between
definite characterigtics and economic indices of mulberry
breeds Theseare: rdationship between intensty of sprout-
ing and leaf productivity [1], between ratio of growing and

nat growing sprouts on abranch (1:1) and nutritive va ue of
leaf, between leaf nutritive value and xerophyl anatomical
gructure, leaf assimilation/consumption and intercelular
space of leaf mesophyl [2], between ratio of nutritive de-
ments of leaf (prateins: carbohydrates 1:0.72) [3], between
anatomical structure of sprouts and leaf petiole and resis-
tanceto lesf curl [4]. Alongsidethis, determination of breed
peculiarities of new forms, together with morphological de-
scription, proceeds according to the form and quantity of
cysoliths in leaf mesophyl [5] and according to spectral
analyss of bud proteins. Proceeding from the foregoing the
indices of growth and deve opment, productivity, leaf nutri-
tive value (physical properties, chemica compostion) and
resistanceto disease- legf curl - were sudied on the basis of
preliminary diagnosticsand correl ative sd ective characteris-
tics Thebreads Oshima(res gant) and Gruzia (Georgia) (sus
ceptible), radicaly differing from each other by their ress-
tance to diseases, were used as contrals.

M aterials and M ethods

New mutagenous forms #158 -obtained as a result
of exposure of buds of Oshima breed mulberry tree to
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radiation by cs"7 at 500 Gray, #608 - obtained as a
result of exposure of buds of Tbilisuri, at 500 Gray, and
#104 - obtained by exposure of wintered buds of Tbilisuri
breed to radiation stimulated at 259 Gray, were studied.

The above-referred mulberry forms were selected
first of all according to the growth of grafted saplings,
degree of leaf falling and physical properties of leaf con-
sistence. Observance over the character of growth and
development of radio-mutant clones was performed in
nursery for 2 years. Intensity of freezing of twigs in
early spring, bud realization degree, quantity of sleep-
ing buds on a sprout and other morphological charac-
teristics and in autumn degree of maturing of branches
were observed and registered. Chemical composition
of leaf - anatomical structure of leaf and petiole, was
studied by means of stereomicroscope DV-4.

The experiment was carried out in order to study
the physical properties of leaves of the above-stated
forms. The rate of leaf withering was determined by the
method of weighing; leaf thickness, degree of letting
down and leaf venation were determined according to
organoleptic indices. Loss of mass was determined in
every 2 hours for 24 hrs; final weighing was carried out
after bringing the leaf to air-dry condition. The ratio of
starting moisture and dry substances in the specimens,
and then the losses of initial moisture were defined.
Observations showed that loss of moisture in the breed
Oshima and #608, in every 2 hours equaled 3%. In #104,
the very index in the same period of time did not exceed
2%, in #158 — the rate of leaf withering was higher than
in others, loss of moisture in every 2 hours totaled 5%.

It should be stated that the form #158 starts its veg-
etation earlier. Therefore its leaves enter the period of
physiological maturity earlier, which in its turn affects
significantly the physical properties of a leaf. This ef-
fect is expressed in the average veining of leaves.

The form #104 as well as the form #158 is distin-
guished for intense leafing, great quantity of growing
sprouts, leaf area and mass. Size of leaf plate and size of
the whole assimilation surface is the index referring to
the power of a tree crown. Power of a tree crown and
amount of green mass were determined by counting
leaves on 1 meter branch. Leaf mass was defined and
relevant calculations were made.

The length of vegetation period in agro-ecological
conditions equaled approximately 230 days. The short-
est vegetation period is inherent to the form #608, then
comes the form #104. The form #158 begins its vegeta-
tion early and ends late (232).

Intense rate of twig maturing is characteristic of the
forms #158 and #608. In our opinion this is natural. Plants
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which are characterized by intense growth of branches
(form #104), enter the phase of physiological repose late
and the rate of branch maturing is relatively low.

As is seen from the results of the experiment, the
total carbohydrate content in the form #158 is high by
5%, in other forms — below that of the control. The data
of protein-carbohydrate ratio show that the ratio of these
nutritive substances is higher in new forms compared to
those of industrial breeds. It was proved that when the
ratio is 1:0.72 — this is an optimal value [3]. This means
that 0.72 weight share of raw protein comes per share of
water soluble carbohydrate. At this ratio, both major
nutritive elements of new forms of mulberry leafare con-
sumed by mulberry silkworm economically and accord-
ing to the principal designation compared with those of
breeds Oshima and Gruzia.

Ash element composition in prospective forms of
mulberry tree is high compared with that of industrial
breeds, being expressed in the coarsening of their leaves.
As is known, the composition of ash elements in cell
walls results in leaf coarsening.

The composition of ash elements in leaves of Oshima
breed equals 9.31 %, in selection breeds this index var-
ies within 11-12%.

In radio-mutant forms the content of sugars (glu-
cose, saccharose) general nitrogen and raw protein is
high too, which is a very important index for these forms.
High is the content of protein substances, guaranteeing
high nutritive value of leaves of these forms.

The quantity and variety of hydrolytic amino acids
were determined in the above stated new mulberry forms.
It was found that new mulberry forms are richer in nitro-
gen containing elements than Oshima and Gruzia. Hy-
drolysates of their leaves are rich in amino acids. Hy-
drolysate of leaves of the breed Oshima contains 11 types
of amino acids, leaves of the form #104 contain 13 types
of amino acids, #158 — 14 types and # 608 — 15 types.

Hydrolysates of leaves of all five specimens con-
tain: norleucine, leucine, isoleucine, norvaline, methion-
ine, alanine, tyrosine, glutamine and aminosuccinic ac-
ids, including irreplaceable leucine, isoleucine and me-
thionine.

Alongside the above-listed amino acids one can find
serine and lysine in the hydrolysate of leaves of Oshima
breed. In #104 — valine, glycine, serine, lysine; In #158
—valine, glycine, arginine, lysine and cysteine; In #608
— phenyl alanine, valine, glycine, arginine, lysine and
cysteine.

Hydrolysates of leaves of the forms #158 and #608
are rich in the number of amino acids. Likewise, high is
the quantity of irreplaceable amino acids in these forms.
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Table 1.
Chemical composition of leaves of prospective mulberry forms (in %)
Indices Oshima Control | Gruzia(Georgia) | #158 #08 #104
Starting humidity 64.4 726 68.2 67.0 64.6
Dry matter 356 274 318 330 354
Water soluble carbohydrates
In raw 334 375 381 - 3.03
In air-dry 1020 107 107 - 9.50
In absolutely dry 114 122 120 - 10.7
Protein-carbohydrate ratio 1:.094 1120 1.082 |- 1:0.83
Ash
In raw 246 308 3.79 354 355
In air-dry 852 9.70 1173 |1069 |11.16
In absolutely dry 9.31 10.53 12.85 1145 12.19
Mono-saccharides
In raw 0.33 0.79 042 041 0.29
In air-dry 116 25 13 124 0.90
In absolutely dry 127 272 0.98 143 133
Amino acid type 11 12 14 15 13
General nitrogen
In raw 0.56 0.59 0.74 - 0.58
In air-dry 172 170 208 - 182
In absolutely dry 192 191 2.32 - 204
Raw protein
In raw 352 367 464 - 363
In air-dry 10.75 10.62 1300 |- 11.37
In absolutely dry 1201 1192 1456 |- 277

Note: Table 1 presents average values of 2 years.

Thus, e.g. there are 5 irreplaceable amino acids (valine,
leucine, isoleucine, methionineg, lysing) in the form #158.

Thereare 6 irreplaceable amino acids (leucine, iso-
leucine, phenyl alanine, valine, methionine, lysine) in
theform #608.

Anatomical structure of leaf petiole of referred to
forms were studied with the view of those correlative
characteristics which to a certain extent condition |eaf
nutritive value and resistance to diseases [5]. Namely,
amount of soft bast, bast thickness, thickness of collen-
chymain perimedullary zone, quantity of vesicular and
radial rays were determined. The results are given in
Table?2.

In the selection of mulberry tree with aview to im-
munity, advantage is given to forms with fine cellular
anatomical structure, with excess of physiologically ac-
tive elements, with great quantity of soft bast. The in-
vestigated forms attract great attention with a view to

selection, compared with the tolerant breed Oshima. In
the form #158 quantity of soft bast in peripetiole equals
t029.2, in mesopetiole— 18.7, intheform #104—10 26.8
and 12.1 instead of 22.3 and 12.7 in the breed Oshima.
According to the bast thickness and quantity of ves
selsin #158 exceeds that in the control breed, and form
#104 is characterized by relatively large vesicular ana-
tomical structure compared with that of the form #158
and control.

Measuring the elements of anatomical structure of
new mulberry selection forms and chemical composition
of leaf enables us to assert that leaves of the form #158
are more nutritive, assimilation depends on the size of
intercellular space and rate of veining of leaves and that
any nutritive value of new mulberry formsis conditioned
by anatomical structure; excess of vascular-fiber nodes
ensures immediate link between leaves and roots. It re-
fers to more intense process of metabolic and assimila-

Table 2.
Mesasuring anatomical structure of leaf petiole of new mulberry breeds

Hit Breed, Collenchyma Bast Perimed. | Amount of soft bast | Number Number
mc thickness, mc | thickness, zone In peri- | Inmeso- | of vessds| of rad.
mc thickness | petiole | petiole pcs rays, pcs

1 | Oshima(control) 297.0 1045 1254 22.3 12.7 392.0 55.3

2 #158 225.2 1100 89.8 292 18.7 423.2 39.8

3 #104 2735 100.9 90.8 26.8 121 370.1 42.6
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tion processes. This is well proved by a large quantity forms #158 and #608, compared with the tolerant breed

of growing sprouts of the form #104. Oshima enable usto use these forms in selection of leaf
quality and immunity and the form #104 — can be used
Conclusion in sdection of productivity.

_ _ _ - 2. Theabove-listed radio-mutant mulberry treeforms
1. Physical properties, chemical composition and  gre tested at the level of the Intitute as new breed-
peculiarities of anatomical structure of new mulberry candidates.
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