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INFLUENCE OF NaCl ON BIOLOGICAL PARAMETERS
OF SOME VARIETIES OF SUGAR SORGHUM

Abstract. The article gives information about the biological features of the sugar sorghum from the local and
foreign breeding varieties grown in the salty environment. Based on the results of the research, data on salinity
resistance of various varieties of sugar cane were given. According to the obtained data, the sensitivity indicators of
sorghum to NaCl salt were demonstrated by variety characteristics. It has been discovered that the effect of salt
begins to influence the vegetation seeds from the time of germination. It was further determined by the level of
consumption of the seeds of the grain. At the same time, the toxic effect of salt in the nutrient medium has begun to
appear in the further growth of plants and data on the collection of dry biomass of plants on the surface and vascular
system. However, salt resistance to plants has been brought to a specific order on the root system and growth of the
plant, and tolerance ranged amongst the varicties. Among the varieties of this series, Larets ranks first in terms of the
growth of the roots and the root system, while the Kazakhstanskaya-20 has been found in the second place. Salinity
resistance of the remaining varieties is alternating in sequence, not showing the sequence of plant stems and roots.
Therefore, it is necessary to further study the varieties of sorghum crops.
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Introduction. President of Kazakhstan N. A. Nazarbayev’'s Strategy of development of the country
till 2050 [1], as well as EXPO-2017 in Astana will provide a great opportunity for the future development
of renewable energy research in the country. As President emphasized, in the next five years, Kazakhstan
should make an innovative breakthrough in the introduction and production of new types of energy [2].
Extensive use of plant biomass as an updated and alternative source of energy is a straightforward and
transitional green energy. One of the ecological problems of the Earth is global climate change as a result
of increased temperature, water resources depletion, decline in atmospheric precipitations, droughts and
desertification [3-5]. This will help to meet the needs of the livestock and food industry in the new envi-
ronment alternative renewable energy is the basis for drought and salinity, heat-resistant, high-vielding
crops.

Salinization is widely known in many countries around the world. Among them are highly saline
arcas: Australia, China, Egypt, India, Iraq, Mexico, Pakistan, Russia, Syria, Turkey, USA [6]. Only in
Africa and South Asia, the arca of sorrel and solonetzes is about 183 million hectares. It is believed that
these regions are likely to be used in the future as valuable, agricultural, crop areas [7]. Salt soils in North
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and Central Asia cover about 200 million hectares, which is about 20% of total saline soils in the world.
According to Rozanov (1984), 60-70% of Kazakhstan's agricultural lands are vulnerable to the effects of
1 million hectares of land degradation in Central Asia and reduce crop yields to 30-33% [9]. According to
the latest data of the Agency for Land Resources of the Republic of Kazakhstan, sorrel and solonetzes
occupy about 93.7 million hectares - 42.1%. Consequently, about 36% of the country's harvest arcas are
salted [10]. Another factor that aggravates the problem of soil salinization in agriculture is an increase in
population. It is estimated that the annual population growth will increase from 6.3 millimeters in 2030 to
8.3 billion in 2030 and reach 9 billion in 2050 [11].

Salt resistance is a topical issue of modern physiology and agricultural practices. The salinity of the
plant is the continuation of the most important physiological growth of plants, regardless of the amount of
salt in the soil. The study of salt resistance of the plant is of great practical importance as it contains about
75% of the glaciers, where 3 to 4% salt salts contain salinity, and a third of the world's soil is salted and
ong third is highly saline-tended [12, 13].

Research results and their analysis. Objects of the research are Kuldzha, Kazakhstanskaya-20,
Oranzhevoe 160, Larets, Rostovski varieties of domestic and foreign sugar sorghum.

The great value of sorghum is its ability to grow in salty and saline soils. This crop is a plant that is
resistant to high concentration of soil solution. The sorghum salt concentration can also grow normally in
the soil twice as high as corn.

Calcium germination of sugar sorghum varieties after 72 hours in salinity (NaCl) is given in table 1.
As it is seen in the table, the effect of salt in the medium is immediately observed (table 1) for the
cultivation of sorghum seeds, and it is directly dependent on the salt concentration.

Table 1 — Influence of salt concentration on sugar beet cultivation, %

Coi?;gg%;ton’ Kuldzha Kazakhstanskaya-20 Larets Rostovski Oranzhevoe 160
Control 100 100 100 100 100
03 95,1 95,2 91,6 97.3 85,1
0,6 924 92,6 75,0 94,6 814
0,9 86,4 89,0 72,0 92,3 70,3
Notes. Accuracy of practice P < 5.

For comparison, compared with the control version, Kuldzha has dropped from 95.1 to 0.9% of the
salt at a concentration of 86%. At the same time, Kazakhstanskaya-20 decreased by 0.3% to 95.2%, with a
concentration of 0.9% down to 89%. Compared to the total, it was observed that the larval and Oran-
zhevoe salt - sensitive were 160. Because of the high concentration of concentrations of 0.9%, these
varieties were only 72-70.3%. Compared to other varieties, the Rostov variety is more resistant to salt
than other varieties. It showed a 92.3% developmental concentration alone.

Based on the results, it is evident that the effect of NaCl in the nutrient medium is influenced by the
growth of the plant seed. This leads to the assumption that the grain has an effect on the consumption of
the substance (endosperm). Therefore, we studied the rate of spraying of plant material. Consumption of
inventories in the control option was assumed to be 100%.

Table 2 — Influence of saline environment on the rate of spraying of endosperm in the yield of sugar cane varieties, %

Coi?;gg%;ton’ Kuldzha Kazakhstanskaya-20 Larets Rostovski Oranzhevoe 160
Bakermay 100,0 100,0 100,0 100,0 100,0
0,3 mMr/n 93,6 81,3 94,5 882 83,2
0,6 Mr/n 89,3 73,9 95,1 882 89,6
0,9 Mr/n 89,7 78,1 90,3 88,6 84,7
Notes. Accuracy of practice P < 5.
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As shown in the experiment, concentration in the center of salt increased by 94.5% (share of excise
taxes), 78.1% (Kazakhstanskaya-20). This, in turn, reduces the consumption of resources as the amount of
salts in the nutrient environment increases. The question will affect the plant's growth and development.
Thus, the continuation of the study continued with the study of varieties of experimental varieties (tab-
le 3).

According to the data in the table, it is observed that the polluted medium with NaCl is very strongly
regressed to the growth of the germination and is directly dependent on salt concentration.

Table 3 — Influence of NaCl on the growth of certain organs of gum sand varieties (10-day sprouts)

Variety Kuldzha
Concentration The root length, Of the control, Length of the earth surface, Of the control,
NaCl cm % cm %
Control 9,65+0,09 100 17,4040,23 100
0,3 % NaCl 3,35+0,03 34,7 14,85+0,40 85.3
0,6 % NaCl 3,29+0,03 34,1 7,70+0,09 442
0,9 % NaCl 3,14+0,14 325 6,58+0,00 37.8
Kazakhstanskaya-20
Control 6.43+0,69 100 11,5340,29 100
0,3 % NaCl 3,17+0,02 493 7,65+0,19 60,3
0,6 % NaCl 2,814+0,09 437 5,56+0,01 47,8
0,9 % NaCl 2.2340,02 34,7 4,9440,00 42,8
Larets
Control 19,6540,07 100 12,9940,34 100
0,3 % NaCl 7.81£0,22 39,7 10,8240,024 83.3
0,6 % NaCl 6,98+0,06 355 6,57+0,18 50,6
0,9 % NaCl 6,9840,15 355 5,23+0,07 40,3
Rostovski
Control 13,6340,43 100 13,2140,00 100
0,3 % NaCl 4,94+021 36,2 7,33+0,03 55,5
0,6 % NaCl 3,71+0,08 272 6,50+0,01 49,2
0,9 % NaCl 3,09+0,04 22,7 5,33+0,02 40,3
Oranzhevoe-160
Control 14,8340,04 100 17,0340,17 100
0,3 % NaCl 4,304+0.49 29,0 9,63+0,26 56,5
0,6 % NaCl 4,06+0,07 274 8,08+0,11 474
0,9 % NaCl 3,11+0,01 21,0 7,12+£0,41 41,8

For example, if you look at the Kuldzha variety, the root length of the plant is 9.65 ¢cm and the sub-
ject is 17.40 cm. At the 0.9% concentration of salts, this figure is only 3.14 ¢cm, with a lesson of 6.58 cm.
Compared to this percentage, the root system reduced its growth to 38.5% and less than 37.8%. This rate
is also observed in all varieties of practice. However, varieties have their own specifications. For example,
the roasting system of Rostovski, Oranzhevoe varieties ranged from 22.7% to 21%, and laryngeal and
Kazakhstanskaya-20 varieties of root system were slightly better than other varieties by 34.7%, 35.5%
also in the growth of plant work.

The data obtained show that NaCl-contaminated medium has a significant adverse effect on the
growth of gum culture. This is evident from the dry plant biomass data (figure 1, 2).

For example, as we can see in figure 1, 2, the root system is very susceptible to plant stroke. It even
had a significant adverse effect on the growth of plant biomass even at its lowest concentrations. As can
be seen from the picture, the bull's biomass was 3.16 mg in the control variant of Kuldzha, but only 0.43
mg in the highest concentration. Such data has been observed in all the experimental varieties. Even in the
Kazakhstanskaya-20, Rostovski and Larets varieties, these figures were 0.19; 0.21; 0.22 mg only.
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Figure 1 — The eftect of NaCl on the accumulation of biomass of the rootstock of 10-day sorghum, mg/spleen

According to the data in the figures, the surface organisms of plants are much better than the root
system. It defines the protective function of the root system of the plant. Because of the extent of the plant
root system, the accumulation of surface biomass is relatively well maintained.

As can be seen from figure 2, 14-day shoots show that the highest biomass harvest is Kuldzha
variety. However, it has been determined that ecach variety has a different intensity of collection of
biomass.

M control
14 12,24 #0,3%
12 748 B-0;6%—

10 ®0,9%

o N B O

Figure 2 — The eftect of NaCl on the accumulation of biomass of the earthworms on the Sunflower Sprouts, mg/spleen

Thus, the effect of NaCl salt on the growth of the varicties of sorghum crops has been evident. It has
been found that it is adversely affected by the growth of the plant germination, and it has the greatest
negative effect on the consumption, growth, and accumulation of dry biomass. However, the growth rates
of vegetation can be summarized as percentage of the maximum salinity environment:
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Growth of the yield (0.9% NaCl): Kazakhstanskaya-20 (42.8%) > Oranzhevoe-160 (41.8%) > Larets
(40.3%) > Rostovski (40.3%) > Kuldzha (37, 8%).

0.9% NaCl roots (35.5%) > Kazakhstan-20 (34.7%) > Kuldzha (32.5%) > Rostovski (22.7%) >
Oranzhevoe-160 (21%).

In the given series, the Lareco variety is on the foreground, the top Kazakhstanskaya-20. And the rest
of the varieties are rooted in the classroom.

By analyzing these data, it is desirable to determine the type of plant biomass in a saline environment
to ensure that the resistance of the variety is higher than that of other varieties. Thus, in the table below,

there are clear differences between the varieties of intensive biomass collection in the saline environment
(table 4).

Table 4 — Influence of various concentrations of NaCl on dry biomass collection of various varieties of sugar cane
(Mg per 1 plant and %)

Variants Kuldzha Kazakhstanskaya-20 Larets Rostovski Oranzhevoe 160
Control 15,4413 9 4620.,2 8.8+0.5 85402 11,8410
0.3 % 12,6+0,9 6.660,3 7.940.7 6.,620.,3 72403
0.6% 10,3402 5,5240,1 6,8+0.3 6,340.1 6,102
0.9% 91403 528+0.1 5.620.1 5.440.1 5.940,1
Control 100 % 100 100 100 100
0,3% 32 70 90 78 61
0,6% 67 58 77 74 52
0,9% 59 56 64 63 50

As it is seen in the table, the accumulation of biomass of different varieties of sugar cane plant shows
that the low amount of NaCl salt does not have any negative effect. However, it is clear from the data that
there are some differences between the varieties. For example, there is a strong basis for showing the most
sensitive orange varieties of salt 160. Because of the 0.3% of salt, the biomass of the plant has dropped to
61 percent, and as the amount of salt in the medium increases, this figure dropped to 52-50 percent. And
there are grounds to believe that varieties are largely resistant to salt in the medium. As it is seen in the
table, it is 90% higher than that of other grades in the amount of 0.3% of salt, which decreased to 77-64%
when the amount of salt in the medium was increased. This indicator is significantly higher than that of
other grades in these concentrations. This information can also be found on the Rostovski variety. This
variety has dropped from 78% to 63% in the high salt concentration, depending on the amount of salt in
the medium. These figures show that the varieties of Oranzhevoe 160 are much higher than the
Kazakhstanskaya-20 and Kuldzha varieties in practice. It has been established that the Kazakhstan-20 and
Kuldzha varieties have lower levels of salt than in the Rostovski and Larets varicties, although they are
not sensitive to Oranzhevoe 160varictics. So, Salt sugar salt has been found to be different in each spe-
cies. Among the experimental varieties, the varieties Oranzhevoe 160 have the highest sensitivity, while
Larets and Rostovski varieties are more resistant. The Kazakhstanskaya-20 and Kuldzha varieties are
among the most resistant and resistant to salt-resistant strains. The following sequence of salt resistance
can be achieved by putting these parameters in the following order. Salinity tolerance by 0.3% and 0.9%
saline medium: Larets> Rostovski> Kuldzha> Kazakhstanskaya-20 > Oranzhevoe 160.

At the same time, the low content of sodium chloride in the nutrient medium adversely affects the
growth of sugar gum plants. This information is evident due to the growth of seed seeds, growth, the
growth of grain stock and the collection of dry biomass. There are some exceptions for experimental
varieties. For example, it was noted that the accumulation of biomass of individual plant elements does
not always correspond to the biomass of the whole plant with a sensitivity range. However, if you look at
the dry biomass of the entire plant in sequence, you can say that the Oranzhevoe varicties are sensitive to
the salinity of the environment, and the relative tolerance is a kind of Larets

However, this indicator does not reflect the resistance of plants. It still needs to be studied and
studied at the biochemical, molecular level.
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'Kasak MeMIICKETTIK KBI3ApP MCIATOTHKABIK YHHBSPCHTET, AnMatel, Kazakcran,
2eciM/:[iKTep OHMOJIOTHACH KOHE OMOTCXHOIOTHACH HHCTHTYTHL, AMathl, KazakcTas,
*Monaosus FhUIbIM AKaTCMHSACHIHBIH 6CIMIIKTEP KOPFAY HKOHE SKOTOTHAIBIK )KCP APy AIIBLIBIEL! HHCTHTYTHL,
Kumuues, Moanosus.

KAHT KYMAWBI COPTLIHBIH KEMBIP YJITLIEPTHIH
BHOJIOTHSJIBIK IIAPAMETPJIEPIHE NaCl TY3BIHBIH OCEPI

Annotamms. Makagaga KaHT KYMAHBIHBIH KSPTUTIKTI KOHE IMCTEI CCIACKIMMACHIHAH MBIKKAH COPT YATLICPIHIH
TY3IbI OPTAJa 6CKCH OMOIOTHANIBIK CPEKINCIIKTEP] JKAMIIBI IEPEKTEP KENTIPIITeH. 3epTTeY MKYMBICTAPhl HOTIKEICP1
OOMBIHIIA KAHT KYMAWBIHBIH OP TYPJII COPTTAPHIHBIH OPTAHBIH TY3MAHYBIHA TO3IMALTIKTEPI TYpasbl AIbIHFAH
MOJIIMETTEP KENTIPIITeH. AJNBIHFAH MAmiMerTep OOHbIHIIA Kymai AakpUIbIHBIH NaCl Ty3bsIHAa CE31MTaIbBIFBI COPT
epekmetikTepi OoHBIHIIA KepceTimmi. Ty3apIH ocepi 6CIMIIKTCPAIH AOHIHIH 6HYl Ke3iHeH Oacram oacep ere Oacraii-
THIHABIFBI AHBIKTAABL. OHBI TOHHIH KOP 3aTHIHBIH )KYMCaNy ACHICHIMEH 0AaH opi alKeIHAal TycTi. COHBIMEH KaTap,
KOPCKTIK OPTAaZaFsl TY3ABIH VIIBI Ocepi 6CIMAIKTCPAIH OJAH Opi ¥3apa eCy KOPCCTKIIITCPIHAC JKOHC OJApABIH JKeP
YCTi, TaMmbIp XYHCCIHIH KypraKk OHOMACCA >KHHAKTAY MOTIMCTTCpPI MCH AC KepiHe Oacrambl. JICTCHMCH, ©CIMIiK-
TEPIiH TY3Fa TO3IMIUTKTCPl OCIMAIKTIH TAMBIP >KYHECi >KOHC CaOaFbIHBIH ©Cyi OoHbIHIIA Oenrimi Oip PeTTLIIKKE
KEJTIPLIim, TIKipHOEre anblHFAH COPTTAp apachlHAA TO3IMIUTIK Karapsl kenripinmi. Kenripinren karap O0HbIHIIA
coprrap apaceiHaa Jlapem COpTHI JKEp YCTIHIH KOHE TAMBIP JKYHCCIHIH ocyi OOHMBIHIIA CH AFaIOKel OPBIHHAH
kepiHce, Kazaxcranckas-20 COPTHI EKIHINI OPBIHHAH TaOBLIABL. A KaJFaH COPTTAPABIH TY3AAHYFa TO3IMILIITI 6CiM-
JiK cabaFrbl MCH TAMBIPHI OHMOMACCACHl OOMBIHIIA Oipi3aiIiK KOpceTe amMal KE3CKTCCI OPBIH ayBICTHIPA OPHATACTHL
CoHIBIKTaH KyMaH TAKBUTBIHBIH TOKIPHOCICT] COPTTAPBIH OJAH OPi TCPCHICTE 3CPTTCH TYCY KAXKET.

Tyiiin ce3aep: KaHT KyMaHbl, COPTTAp, TY3AaHY, TO3IMILIIK, 6Hy, 6Cy, IJHAOCTIEPM KOPbI, Onomacca.
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'Kazaxckmit TOCYJAPCTBCHHBII KCHCKHH MeIarormieCkuil yausepcuret, Anmmarsl, Kazaxcras,
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BJIMAHHUE NaCl HA HEKOTOPBIE BUOJIOI'HYECKHUE TAPAMETPBI
COPTOB CAXAPHOI'O COPI'O

Annotamusi. Padora 6puta smonreHa npu noxaepkke KH MOH PK, no mpoekry 2171T®4. B crarse
mpeacTapicHa HH(OpMAUs 0 OHOMETPHUCCKHX MOKA3aTe/sIX COPTOB CAXapHOTO COPrO MECTHOW W 3apyOc:KHOM
CEJICKIIMH, BBIPALICHHBIX B YCIOBHAX 3aCOJCHIA cpesl. Ha OCHOBAaHMHM pe3yibTaToB UCCICAOBAHUS IPEACTABICHDI
JAHHBIC O COJICYCTOWYHBOCTH PA3IMYHBIX COPTOB CAXapHOTO copro. COriacHO MOIyUCHHBIM JAHHBIM, 1y BCTBUTCIIb-
HOCTH copToB copro k NaCl Opuia pa3mmaroi. beuio mokaszaHo, UTO 3aCOJICHHC HAYMHACT OKA3HIBATH CBOC BITHSHIC
HA CEMEHA C MOMCHTA IIPOPACTAHUA. JTO OBIIO ONPEACICHO BCXOMKECTHIO CEMSH W YPOBHEM IOTPEOICHHS 3aMacoB
sHgocnepma. Toxcmueckuit 3pdekr NaCl Hauanm mposSBIATCS Tak K€ MPH YUETEC POCTA PACTCHUI M JAHHBIX O
HAKOIUICHHS CyXOH OMOMACCHI OTJACIBHBIME OPTaHAMHE ITPOPOCTKOB. Ha OCHOBAHMI MOYUCHHBIX JAHHBIX MOXKHO
TOCTPOUTH PSAA YCTOMUMBOCTH M3YYAEMBIX COPTOB K 3ACOJICHHIO NMUTATCIBHOM CPEIbI, COTIACHO KOTOPOMY COpPTa
caxapaoro copro kak Jlapen, Pocrosckmit m Kazaxcranckas 20 OTIH4aroTCsa OOIBINCH CTCIICHBIO TOJICPAHTHOCTH
OTHOCHTEJIBHO APYTuX copToB. OT 3aCONEHHS Cpeabl B OOJBINCH MEpEe «CTPANaroT» KOPHEBAS CHCTEMA PACTCHHH,
KOTOPAs BBHIMOJHACT 3aIMTHYIO (DYHKIHWIO MPEAOTBPAINAS TPAHCIOPT BPEIHBIX HOHOB B HAM3EMHYIO 4acTh. Jlia
BBIICHCHHUSI 3TOTO HPEAIOIOKCHHSI HEOOXOANMO IPOJODKHT HCCICAOBAHMS IO BBIIBICHHIO 3aKOHOMCPHOCTECH
HAKOIUICHHS M PACIPEICICHIS HOHOB HATPHS MO OTACIbHBIM OPraHaM CaxapHOTO COPTO.

KimoueBbie ci0Ba: caxapHas COpPIo, COpPTa, 3aCOJCHHUE, TOICPAHTHOCTh, NMPOPACTAHKE, POCT, 3amachl IHIO-
criepMa, Ormomacca.
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