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Features of biology of the introduced apple-tree sorts
in arid conditions of Mangystau

The article presents for the first time the biometrics results (tree height, leafage diameter, bole height and di-
ameter, bine growth) of 11 sorts of 10 year old apple trees regionalized in Kazakhstan. Sorts have been intro-
duced into the local conditions, characterized by extremely high air temperature, poor and weakly structured
soil, which contains easily soluble sodium and potassium salts. The article also shows fruit-bearing age,
amount of the first harvest and fruits size. It has been established that the biologically high sorts have showed
significant decrease of fruit tree height, and also leafage and bole diameter (Asya, Askar, Kandil-sinap,
Stolovka). For medium-height sorts the decrease of tree height, leafage and bole sizes is not as significant as
for high sorts (Zolotoye prevoshodnoe, Mantet, Florina), and habit of low sorts has not changed (Zailiiskoye).
Ontogenetic growth acceleration has been marked, such as earlier age of fruit-bearing (second—fourth year af-
ter planting). Fruit weight decrease has also been:detected, although the difference in fruit weight between
sorts has been preserved. Sorts productivity at 7 year.age approximately corresponded with the productivity
(at the same age) in more favorable conditions.

Keywords: apple tree, sorts, introductionyarid condition, salinization, adaptation, habit, productivity.

Introduction of apple-trees (Malus Mill.) in the Mangyshlak experimental botanical garden has begun
since 1973, and the task of attraction of the largest number of wild-growing apple-trees (a method of patri-
monial complexes) for their comparative ecological and biological studying and allocation of the steadiest
species, versions and forms was originally set. High-quality apple-trees have begun to be attracted on a regu-
lar basis since 2006, and present days the collection contains 39 species and 28 sorts of an apple-tree.

Climate of Mangystau is sharply continental, with deficiency of moisture throughout all vegetative pe-
riod. Average annual air temperature +9.6...+11.5 °C; absolute minimum air temperature — 34 °C, absolute
maximum air temperature +47 °C; average annual amount of precipitation of 107—180 mm.

Brown and gray-brown desert soils are characterized by high extent of salinization and also close bed-
ding to a surface of strong breeds (Sarmatian limestones, etc.). Character of vegetation typically desert, with
prevalence of semi-bushy Salsolla and ice-holes, in the spring — ephemeral plants and ephemeras [1].

Sharp temperature drops of air and the soil, deficiency of moisture throughout all vegetative period, the
increased contents in the soil of readily soluble salts of sodium and potassium, the poor, poorly structured
soil complicate an introduction of fruit plants. Special agro methods and ways of cultivation and the mainte-
nance of introduced species have been developed for overcoming adverse factors of the environment: use of
the drainage system excluding secondary salinization of the soil; having watered with norm 350-
400 t/hectare of 4—6 times a month from May to September; introduction of organic fertilizers and mulching
by manure and sawdust of sowing furrows and near barreled circles; on sites with a close disposed of radical
breeds — to dig put deep landing holes and trenches with full replacement of soil [2].

Research objective is identification of features of biology of the introduced apple-tree grades in arid
conditions of Mangystau.
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Objects and methodology

11 sorts of an apple-tree zoned in Kazakhstan including 6 sorts of foreign selection (Zolotoye
prevoshodnoe, Kandil-sinap, Mantet, Burkhardt's Rennet, Stolovka, Florina) and 5 sorts of the Kazakhstan
selection (Asya, Askar, Voskhod, Zailiiskoye, Saltanat) have been chosen as objects of a research. At the
beginning of April, 2010 the two-year saplings of the specified grades imparted on annual seedlings of
Sivers's apple-tree have been delivered from Issyk arboretum (Almaty) nursery.

Initial condition of the soil was average-clay, low-salty, low-profile, with close bedding to the surface
of Sarmatian limestones. For ensuring the best survival and growth deleted the condensed salted top layer of
soil, dug out landing holes of 1.5x2.0 meters in size and 1 meter in depth, filling them with specially pre-
pared substratum (mix of not salted sandy soil with manure and sawdust). The distance in ranksamade 5 me-
ters, in row-spacing — 3 meters. Watering was carried out to near barreled circles from 20.to 25 times for
the vegetative period, the norm of watering was 45-46 1/sq.m.

Observations of growth and development of grades of an apple-tree carried out by the standard tech-
nique [3]. Biometric measurements (tree height, diameter of krone, height and diameter of a krone, a gain of
sprouts) carried out in 2018 on 20 individuals of each sort, carried out mathematical processing of results by
N.L. Udolskaya [4] and G.F. Lakin [5] techniques, with use of the statistical Statgraphics Centurion XV.I
programs. The mass of fruits and productivity were determined in 2017 by_.a weight method from one aver-
age model tree.

Results and discussion

Broad attraction of sorts of an apple-tree has begun since 20062010 on the basis of experience of a
successful introduction of specific apple-trees. The mathematical authentic information about a habitus of 11
introduced sorts of an apple-tree growing on the salted soils in the conditions of extreme summer air temper-
ature (is for the first time presented in this article at artificial irrigation).

Terms of passing of phenophases at high-quality apple-trees in general correspond to fenodata of crabs
from the section Eumalus Zabel. (real apple-trees) [6]. In the analysis of a collection of fruit plants high ex-
tent of variation of terms of approach of phenophases by years of observations at fruit plants of different sys-
tematic and geographical origin was repeatedly noted [7].

It is noted also that apple-trees of xeromorphic shape, including Central Asian (Sivers's apple-tree —
M. sieversii (Ldb. M. Roem.) and Nedzvetsky's apple-tree.— M. niedzwetzkyana Dieck.) are more adapted
for local droughty conditions in comparison with. mesophilic representatives of the sort Malus and were per-
spective for cultivation on Mangyshlak [8].

As a result of the analysis of ‘seasonal rhythmic of growth of representatives of a collection of fruit
plants it is revealed that terms of'the beginning and the end of growth of sprouts are connected not only with
meteoconditions of concrete year, but also with their systematic and geographical origin, for example, al-
monds always finished growth.of sprouts earlier, than apricots and cherries. On terms of the beginning and
the end of growth of sprouts 8 groups of introduced species have been allocated [7]. On this classification
some sorts of an apple-tree belong to group with the early beginning of growth and late terms of its end (IS),
but the most part of sorts is carried to group with average terms of the beginning of growth and late comple-
tion of growth (joint venture). It is noted also that more long growth of sprouts was observed at young plants
at plentiful watering [7].

In the conditions of Mangystau the heat resistance of grades of an apple-tree and also an water-ability and
water-retaining ability of leaves which were defined by us for the introduced species of an apple-tree earlier is
of great importance. It has been revealed that the heat resistance of 9 species (including Sivers's apple-trees)
quite high, damage of a sheet plate at Sivers's apple-tree of 6-year age began at a temperature of 53 °C, temper-
ature of lethal damage of the sheet 57 °C [9]. Sivers's apple-tree was characterized by also stable water-ability
and rather high water-retaining ability of leaves during the entire period of vegetation [10]. These data allow
with a certain share of probability to assume rather high rates of heat resistance and an water ability of leaves at
apple-tree sorts, especially at the Kazakhstani sorts created on the basis of Sivers's apple-tree.

We investigated also root system of 5 species of an apple-tree aged from one up to 4 years [11]. It is re-
vealed that root system superficial, wide with high extent of branching. The bulk of roots are located at a
depth up to 50-60 cm, in the low-salty soil horizon. The essential factor interfering growth of roots deep into
of soil is salinization, i.e. increase in content of chloride and sulfate water-soluble salts, since depth of
60—80 cm. Due to the correlation of elevated and underground parts of a fruit-tree it is necessary to expect
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low-tallness of an apple-tree under our conditions, as is observed in fact both as species, so sorts. For exam-
ple, a sorts Asya and Askar who are characterized as high-tall [12, 13] in the conditions of the salted soil
with a close location of a plate of Sarmatian limestone don't exceed 2.2 (Asya) — 2.8 (Askar) meter. In the
whole high-tall sorts (on a stock of an apple-tree of Sivers) turn under our conditions into category of aver-
age-tall and undersized sorts. Average-tall sorts, in turn, are lower on height in comparison with literary data,
the difference makes from 0.5 m (Florina) to 1.5 m (Zolotoye prevoshodnoe) [14, 15] while undersized
grades quite match the literary descriptions, for example, Zailiiskoye's sort. At the same time it should be
noted that on sites with deep bedding of rocky breeds and rather low extent of salinization of soil height of
fruit-trees considerably increases (to 5—6 m), for example, Sivers's apple-tree of 30-year age reaches height
of 5.5-7.0 m [16].

Thus, a specific environment of Mangystau leaves a deep mark on process of ontogenesis‘of introduced
species that has been noted already at the very beginning of the introduction researches on'Mangyshlak, in
particular, at tree species the low-tall, acceleration passing of separate phases of development, reduction of
durability were observed [17].

On height (growth force) in local conditions, taking into account reliability of differences between aver-
age values (Styyudent's criterion) all sorts can be divided into three groups: rather high (the I group) —
Zolotoye prevoshodnoe, Mantet, Saltanat, Stolovka, Kandil-sinap (from 2.46+0.14 to 2.75+0.9 m), the max-
imum height — 3.3-3.7 m; averages (the II group) — Askar, Voskhod, Zailiiskoye, Burkhardt's Rennet,
Florina (from 2.11+0.06 to 2.35+£0.15 m), the maximum height — 3.2-2.4 meters; low (the III group) —
Asya (1.75+0.11 m), the maximum height — 2.2 meters.

The low coefficient of a variation of average height is noted at sorts Zailiiskoye, Askar, Zolotoye
prevoshodnoe, high — at sorts Saltanat and Florina. Scope of a variation (a difference between the minimum
and maximum indicators) the biggest at Florina's sort (1.7 m), minimum — at sorts Asya, Askar (1.0 m).

On width (diameter) of krone (in the direction the North — the South and the East-West) all sorts are
divided into two identical groups (by criterion of reliability of distinctions): with krone from 2.33+0.12 up to
2.92+0.10 meters (Zolotoye prevoshodnoe, Zailiiskoye, Saltanat, Askar, Mantet) and with krone from
2.11+0.06 up to 1.78+0.11 meter (the Rennet Burkhardta, Kandil-sinap, Florina, Voskhod, Asya, Stolovka).
The krone sizes in the direction the East — the West is slightly more, than in the direction the North — the
South honor at all sorts (for example, at a.sort Zolotoye prevoshodnoe — 2.92+0.10 meters and
2.87+0.10 meters respectively) (Table 1). The exception makes a sort Kandil-sinap which has krone width
among more, than in the direction of row-spacing.

Possibly, insignificant increase in-width of krone in the direction the East — the West at the majority of
sorts is connected with the scheme of landing (ranks are located in the direction the North — the South, dis-
tances between trees among less, than distances in row-spacing). At such sorts as Burkhardt's Rennet and
Stolovka width of krone is identical in both directions. The smallest coefficient of a variation of average of
sign is revealed at sorts Zolotoye prevoshodnoe and Zailiiskoye, the greatest — at sorts Asya and Kandil-
sinap. Scope of a variation of sign minimum at a sort Stolovka (1.1-1.2 meters), maximum — at sorts
Mantet (1.8-2.3 m) and Zolotoye prevoshodnoe (1.9-2.2 m).

On height and diameter of a shtamb all sorts are divided into three groups (on the basis of Styyudent's
criterion). Sorts with the highest shtamb (the I group) — Saltanat, Florina, Zailiiskoye (from 36.90+3.28 to
49.60£7.69 cm) (Table 1). Seven sorts belong to group with the average height of a shtamb (the II group) —
Stolovka, Askar, Zolotoye prevoshodnoe, Burkhardt's Rennet, Voskhod, Asya, Mantet (from 22.30+2.70 to
31.7044.79 .cm). The only sort Kandil-sinap belongs to the third group with the lowest shtamb
(17.30£4.19 cm).

The lowest coefficient of a variation of average height of a shtamb is noted at sorts Zailiiskoye and
Zolotoye prevoshodnoe, the highest — at a sort Kandil-sinap. Scope of a variation of sign minimum at sorts
Asya and Kandil-sinap (35-36 cm), maximum — at sorts Saltanat and Askar (73-75 cm).

Sorts with the biggest average diameter of a shtamb (the I group) are Kandil-sinap, Saltanat, Mantet,
Zolotoye prevoshodnoe (from 7.70£0.30 up to 8.70+0.55 cm). The maximum diameter of a shtamb is 11 cm
(Kandil-sinap, Saltanat, Mantet). Average diameter of a shtamb (the II group) is noted at sorts Voskhod,
Florina, Stolovka, Rennet Burkhardta, Zailiiskoye, Askar (from 6.65+0.51 up to 7.40£0.34 cm). The only
sort Asya (average diameter of a shtamb of 5.25+0.48 cm) belongs to the third group. On the minimum coef-
ficient of a variation of average values of diameter of a shtamb sorts Voskhod and Stolovka, on maximum —
sorts Asya and Askar are allocated.
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The scope of a variation of sign, as well as variation coefficient — minimum at sorts Voskhod and
Stolovka (3.0-3.5 cm), the maximum scope of a variation of sign (5.0-5.5 cm) is noted at all other sorts, ex-
cept for a sort of Florina, at which scope of a variation of sign slightly lower (4.5 cm).

Also average and maximum values of a gain of sprouts for the vegetative period (Table 1) have under-
gone statistical processing, two groups are as a result allocated: the first group includes eight sorts with ra-
ther higher rates as average, and maximum gains, the second group includes sorts with rather low indicators
of a gain.

To the first group as average, and maximum gains sorts Kandil-sinap, Stolovka, Florina, Askar,
Saltanat, Burkhardt's Rennet, Mantet belong, to the second group — sorts Voskhod and Zolotoye
prevoshodnoe. Two sorts (Zailiiskoye and Asya) have got into different groups: Zailiiskoye's sort in size of
an average gain belongs to the first group, in size of the maximum gain — to the second group; the sort
Asya, on the contrary, in size of an average gain of sprouts belongs to the second group (rather low gain), in
size of the maximum gain — to the first group.

When determining average and maximum gains the highest average values are revealed at a sort
Kandil-sinap (20.7243.24 cm and 45.25+6.44 cm), the minimum average values — /at a grade Zolotoye
prevoshodnoe (9.04£1.19 ¢cm and 20.70 £ 2.81 cm respectively). The coefficient of a variation was the
smallest at Florina and Zailiyskoye's sorts, the highest — at sorts Asya, Askar. The minimum scope of a var-
iation is noted at sorts Florina, Zailiiskoye, Zolotoye prevoshodnoe (from 14.3 cm to 22.9 cm on an average
gain of shanks, from 34.5 cm to 39 cm on the maximum gain of sprouts). The maximum scope of a varia-
tion — at sorts Askar, Voskhod (up to 35.6 cm on an average gain and up to 77.5-.cm on the maximum gain).

In general rather larger sizes of krone and a shtamb and also size of a gain characterize sorts Mantet and
Saltanat. The sort Zolotoye prevoshodnoe, large by the sizes, differs.in a low gain of sprouts. The low coeffi-
cient of a variation of all parameters of a habitus is characteristic of sorts Zolotoye Prevoshodnoe and
Zailiiskoye.

In 2017 the first determination of productivity of the introduced grades (Table 2) has been carried out.

Table 2
The mass of a fruit and productivity of sorts of an apple-tree for the 8th year after landing

.. Age introduction in peri- | Period of matur- Mass | Productivity,
Name of sort Origin of sort | od fructiﬁcationp ing of fruits of fruit, g kg/tree ’

Asya Kazakhstani 3 Autumn 130.6 12.4
Askar Kazakhstani 4 Autumn 138.0 21.2
Voskhod Kazakhstani 4 Late-summer 140.0 10.0
Zailiiskoye Kazakhstani 3 Autumn 120.0 10.5
Zolotoye prevoshodnoe American 3 Late-summer 70.7 26.2
Kandil-sinap Krym 5 Autumn 98.0 12.0
Mantet Canadian 3 Early-summer 131.6 19.2
Burkhardt's Rennet Krym 3 Early-summer 79.7 17.0
Saltanat Kazakhstani 5 Autumn 100.0 8.0

Stolovka European (Baltic) 5 Summer 76.8 18.8
Florina French 5 Autumn 92.8 18.0

Apparentlyfrom Table 2, the first fructification was observed in 2012 (i.e. for the second year after
landing) at sorts Asya, Zailiiskoye, Zolotoye prevoshodnoe, Mantet, Burkhardt's Rennet. In 2013 (for the
third year after landing) fructification is noted at sorts Askar and Voskhod, in 2014 (for the fourth year after
landing) fructification has occurred at sorts Kandil-sinap, Saltanat, Stolovka, Florina.

We repeatedly noted early approach of age of fructification at the introduced species of an apple-tree [7,
8, 18], this regularity was confirmed also at sorts. For the second year after landing, i.e. at three-year age,
sorts Asya (according to literary data the first fructification was observed in 9-10 years), Zolotoye
prevoshodnoe, Burkhardt's Rennet, Zailiiskoye fructified (usually began to fructify in 5-6 years).

For the 3rd year after landing, i.e. at 4-year age, fructification of sorts Askar (in usual conditions of 7-8
years), Voskhod has begun (earlier approach of age of fructification is noted only on a dwarfish stock). On
the 4th year after landing, i.e. at S5-year age, fructification is noted at sorts Kandil-sinap (usually comes in
1215 years), Saltanat (usually in 7-8 years), Stolovka (usually in 9-10 years). And only at Florina's sort the
age of the first fructification corresponded to literary data (3—5 years depending on a stock).
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On the period of maturing of fruits the shift of phenophases for earlier terms is also noted that it is espe-
cially noticeable at winter and late winter sorts, i.e. sorts from winter become autumn on terms of maturing
of fruits (Asya, Saltanat, Florina). Autumn sorts can become late summer (Zailiiskoye), late summer — early
summer (Burkhardt's Rennet). Some from autumn (Askar, Voskhod) and summer (Kandil-sinap) sorts didn't
change terms of maturing of fruits.

Decrease in mass of fruits of the introduced apple-tree sorts is also noted. The sorts having category
fruits «very large» turn into lower category «large» (Asya, Askar, Voskhod) (131-140 g); from category
«large» turn into category «above averages» (Zailiiskoye, Saltanat) (100-120 g) and «averages» (Florina)
(92 g); from category «averages» — in category «below averages» (Zolotoye prevoshodnoe) (70 g).

The productivity in the first years of fructification in general is close to literary data, for example, the
sort Asya yields a harvest of 10-15 kg per a tree, and under our conditions — 12.4 kg per a tree; the sort
Kandil-sinap on a stock of M9 gives 10—16 kg per a tree, under our conditions — 12 kg per a tree. Among
all introduced apple-tree sorts on productivity the sort Zolotoye prevoshodnoe — 26.2 kg per.a young tree is
in the lead.

The highest productivity was observed at a sort Zolotoye prevoshodnoe though on/the mass of a fruit at
a grade the last place. It is obvious that the size of a harvest doesn't depend on age of the introduction in fruc-
tification, the harvest of the sorts fructifying from three-year age fluctuates ranging from 10:5 kg per a tree
(Zailiiskoye) to 26.2 kg from a tree (Zolotoye prevoshodnoe). At 4-year age the harvest from 10.0 (Voskhod)
to 21.2 kg per a tree (Askar), in 5-year-old — from 8.0 (Saltanat) to 18.8 kg per/a tree was observed
(Stolovka). If to correlate a harvest with habitus, then the lowest tree, with the:minimum indicators of height,
diameter of krone (a sort Asya) yields a harvest above, than a sort Saltanat (with the maximum indicators of
height of a tree, diameter of krone) and Voskhod (with average values of a habitus). In general, sorts with the
highest productivity (Zolotoye prevoshodnoe, Askar, Mantet) have fruit-tree height from maximum to an
average, diameter of krone maximum, trunk height average, diameter of @ shtamb from maximum to an aver-
age, a gain of sprouts high (except Zolotoye prevoshodnoe).

The largest fruits under our conditions at a sort Voskhod (140 g), Askar (138 g) and also at sorts Asya,
Mantet (131 g) and Zailiiskoye (120 g). Possibly, a sort:Askar (except the most productive variety Zolotoye
prevoshodnoe) is of the greatest interest on the general combination of positive characteristics (habitus, a
gain of sprouts, fruit size, productivity) among other sorts.

Resistance of sorts to diseases and wreckers is of great importance. Historically in the territory of
Mangystau fruit plants were grown up only on small oasis sites, were absent as well wood plantings, too arid
local climate and extremely high temperatures of air interfered with distribution of a number of diseases of
fruit plants. Nevertheless harmful organisms gradually got on the territory of Mangystau together with insuf-
ficiently pure landing material when active industrial development of the region has in the late sixties of the
XX century begun. It is established that species and sorts of an apple-tree in the old territory of MEBG (at
thickened landings) were surprised mealy dew (Podosphaera leucotricha Salm.), tree fir seed moth (Cydia
pomonella), Diaspidiotus perniciosus Comst., sometimes scab (Fusicladium dendriticum) [19, 20]. In the
new territory of gaden; at observance of the recommended preventive actions [20], mass defeat of grades by
wreckers and diseases wasn't observed so far.

Conclusion

Environment of Mangystau (the Western Kazakhstan) have a number of specific features from which
dry extremely hot summer and universal salinity of the soils spread by a shell plate most considerably influ-
ence growth and development of fruit plants, including apple-trees.

Terms of passing of phenophases of high-quality apple-trees in general corresponded to phenological
data of the species and kinds of an apple-tree tested within 45 years from which on rhythms of growth and
development representatives of the section Eumalus Zabel are the closest (real apple-trees).

In specific local conditions change of a habitus of sorts of an apple-tree was observed. Biologically tall
sorts were characterized by considerable reduction of height of a fruit-tree and also diameter of krone (Asya,
Askar, Kandil-sinap, Stolovka). For average-tall sorts reduction of height of a tree, the sizes of krone isn't so
big as for tall sorts (Gold excellent, Mantet, Florina), and habitus undersized sorts didn't change
(Zailiyskoye).

On average and maximum values of a gain of sharps for the vegetative period of a sort are close among
themselves, the gain of sharps is noted by higher at grades Kandil-sinap, Stolovka, Florina, Askar, Saltanat,
the low size of a gain characterized such sorts as Voskhod and Zolotoye prevoshodnoe.
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Maturing of fruits under our conditions moved for earlier terms therefore the period of maturing of
fruits changed, winter and late winter grades became autumn (Asya, Saltanat, Florina), autumn — late sum-
mer (Zailiyskoye), late summer — early summer (Burkhardt's Rennet). Some autumn (Askar, Voskhod) and
summer (Kandil-sinap) sorts didn't change terms of maturing of fruits.

At the introduced sorts of an apple-tree acceleration of ontogenetic development — approach of age of
fructification is noted earlier (on the second — the fourth year after landing). Also reduction of mass of fruits
is revealed, however inter sort quality distinctions on the mass of fruits remained. The largest fruits for sorts
Voskhod, Askar, Asya are recorded (131-140 g).

The productivity of sorts for the 8th year after landing approximately corresponded to their productivity
(at the same age) in more favorable conditions for cultivation. The most big crop is reaped from a sort apple-
tree Zolotoye prevoshodnoe (26.2 kg per a tree).

The work has been performed on the topic of the grant project «Introduction of prospective apple tree
sorts for inclusion into culture in arid regions of west Kazakhstany.
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Features of biology of the introduced apple-tree sorts ...

O.H. Kocapesa, I'.E. /lunoBa, A.b. Axtanosa

ManFpicTayAbIH apUATI KaFIAHBIHIAFbI HHTPOAYKIMAJIAHFAH aJIMa CYPHINTAPbIHBIH
OMOJIOTHAJIBIK epeKIIeJiKTepi

Makanazna anram per Kasakcrania aynaHgacteipsurrad 10 jKbUIIBIK anMa arallblHBIH 11 cyphInTapbIHBIH
OUOMETPHCHIHBIH (AFAIUTHIH OWIKTITI, TOK JUaMeTpi, aFaul MiHiHIH OHIKTIri oHe nuamerpi, OyTak ecimi)
HOTIKENepi YChIHBUIFAaH. AyaHbIH ©T€ )KOFapbl TEMIIEPATyPAachl, TONBIPAK KYPBbUIBIMBIHBIH HALIAPJIbIFb XKOHE
TaIlIbUIBIFBIMEH, XXEHIJT epUTIH Kaluil KOHe HATPUH TY3JapbIMEH CHUNATTANATBIH CYpPBINTAap KEPrilikTi
Karnainapra uHTpoayKiusutanran. COHBIMEH Kartap jkeMic Oepy jKachl, ajFalikbl OHIMIUTIKTIH KeJaeMi jkoHe
JKEMICTEpAIH OJIeMi KeNTipinreH. BHONOrusiblK y3bIH OHMIKTIKTEri CYphINTapia >KEMIC arallTapbIHBIH
OMIKTIr] XKoHE JIe TOK JUaMeTpi MEH aranl JiHi eAdyip TeMeHJeTinreHi aubIKTanasl (Acs, Ackap, Kananis-
cuHar, CronoBka). Oprama OMIKTIKTErl CYphINTap YIIH araml OWIKTITi, TOX OJIIeMi jKoHe arall AIHIHIH
KilmipeHreHi >korapbl OMIKTIKTET1 CYpBHINTAp CHSAKTHI COHIIANBIKTHI Kol eMmec (3070Toe NpeBOCXOJHOE,
Manter, ®nopuHa), am TeMeH OHWIKTIKTETi CYpBINTapAbIH TabuTychl e3repMereH. OHTOTeHETHKAJBIK
JaMyJIbIH JKbUIAaMIATBUIFAaHBl — epTe jxemic Oepyi OaliKanblHFaH (OTHIPFBI3bUIFAHHAH KCHiH. SKIHIIi—
TepTiHIIi buT). COHBIMEH KaTap jKeMICTepIiH KeJeMi KilllipeHreHi aHbIKTaNbL, anaiiia sxeMicTepaiH KoaeMi
OolibIHINIA CYPBINITAp aPACBIHAFbl ABIPMAIIBUIBIK CAKTAJFAH. 7-XKbUIIBIK CYPBIITAP/bIH OHIMIULI [1aMaMeH
KOJIalIIbI JkaFaaiiaa (coi xKachklHIa) ecipiireH eHIMIepre Colikec Kenei.

Kinm ces3dep: anMa aramtapsl, CYphINTap, WHTPOAYKIMSA, apUATI Karmail, copTaHaay, XKepciny, raburyc,
OHIMILITIK.

O.H. Kocapesa, I'.E. JlunoBa, A.b. AxTaHoBa

OcobeHHOCTH 0MOJIOTMH HHTPOAYUHPOBAHHBIX COPTOB A0J10HU
B apMHBIX yca0BusiXx Manrucray

B crarbe BriepBbIe IPEACTaBICHBI PE3yIbTaThl OMOMETPUH (BBICOTA AEpEBa, AUAMETP KPOHbI, BBICOTA M JIHa-
MeTp mramba, npupoct nobderos) 11 copros si0noHm 10-1eTHET0 Bo3pacra, palioHupoBaHHbIX B Kasaxcrane.
CopTa HHTPOAYIUPOBAHEI B MECTHBIC YCIIOBHS, XapaKTEPU3YIOIIHECs SKCTPEMaIbHO BBICOKOH TeMIepaTypoit
BO3JyXa, OEMHOCTBIO U CI1a00il CTPYKTypHPOBAHHOCTBIO TOYUBHI, CO/IEpIKAIIeH JIETKO PACTBOPHMBIE COJIM Ha-
Tpus U Kanusi. [IpuBeieHsl Taxoke BO3pacT BCTYIDIEHHS B IUTOJOHOIICHUE, BEJIMUMHA TIEPBOTO ypoXKasi M pas-
MepHl IUIOJIOB. YCTAHOBJICHO, YTO y OHOJIOTMYECKH BBICOKOPOCIBIX COPTOB HAOIIOJAIOCh 3HAYUTEIHHOE
YMEHBIIIEHHE BBHICOTHI IIJIOZOBOIO JEpeBa, a Takke Auamerpa KpoHel W mramba (Acs, Ackap, Kanamie-
cuHarn, CtosnoBka). [t cpetHepOCIIbIX COPTOB YMEHBIIEHHE BBICOTHI JEPEBa, pa3MepOB KPOHBI M IITaMba He
CTOJIb BEUKO, KaK /I BRICOKOPOCIBIX COPTOB (3010TOE mMpeBocxoaHoe, Manrer, drnopuHa), a rabuTyc HU3-
KOpOCTBIX COPTOB He MeHsuics (3amnuiickoe). OTMEYEHO YCKOpEHHE OHTOI'CHETHYECKOTO pa3BUTHS — paH-
Hee HACTYIUICHHE BO3pacTa IUIOJOHOMIEHHS (Ha BTOPOH-YETBEPTHIil roJ Mociie NOCcaiKkH). BblsBiIeHO Takxke
YMEHBIIEHHE MacCHI III00B, OAHAKO MEKCOPTOBBIE PA3JINYIMs IO Macce INI0I0B COXPAHSIINCE. Y POXKalHHOCTh
COPTOB B 7-JIETHEM BO3pacTe HpHOIM3UTEILHO COOTBETCTBOBAIA X YPOXKAHHOCTH (B TOM JKe Bo3pacte) B 60-
Jiee OJIarONPHUSTHBIX YCIOBUSX BBIPAIIBAHMS.

Kniouesvie cnoga: s0610Hs, COpTa, HHTPOAYKIHS, apUIHBIC YCIOBHUs, 3aCOJCHHE, aJanTanus, rabuTyc, ypo-
JKAMHOCTb.
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