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INFLUENCE OF NITRATE-NITRITE ENVIRONMENTAL
POLLUTANTS OF FEEDS ON SEXUAL ACTIVITY AND QUALITY
OF SEED OF BIRAN-MANUFACTURERS OF KARAKUL BREED

Abstract. In the south of Kazakhstan, environmental toxicosis of animals is often encountered when feeding
them with green alfalfa, fodder beet, pumpkin, carrot, cottonseed meal and other fodders, grown using mineral
fertilizers, especially nitrogen fertilizers. In the karakul culture of the Republic of Kazakhstan for the first time the
influence of environmental toxicants on reproductive functions of rams has been studied and the maximum
permissible concentration (MPC) of nitrate-nitrite compounds in rations of karakul sheep has been established.

Keywords: nitrates, nitrites, rations, environmental assessment, seed quality, sexual activity of rams, MPC of
nitrates and nitrites.

The long-term use of mineral fertilizers on irrigated lands, especially nitrogen fertilizers, leads to
excessive accumulation of nitrate-nitrite toxicants in soils. The latter has a negative effect on the quality of
food plants, and on the trafficking chain they transfer to the animal organism, reduces their productivity,
in particular, the reproductive function of the rams [1-3].

Numerous studies have shown that the duration of spermatogenesis in rams is within 40-50 days.
Therefore, the preparation of producers begins 1.5-2 months before the servicing campaign [4].

Against the backdrop of a full-fledged and balanced feeding of energy and basic nutrients, expe-
riments were conducted to study the effect of different levels of nitrate-nitrite environmental contami-
nants on the reproductive functions and quality of the seed of Karakul rams. For this purpose, 5 groups of
mutant analogs were created for the main biological features. The live weight of the rams in the for-
mulation for the experiment was 67.4—61.8 kg. The number of animals in each group is three heads. The
length of the preparatory period is 60 days. During the servant campaign, manufacturers continued to
receive the same diet with the same nutritional content, but differing in nitrate and nitrite levels.

We have previously studied the contents of nitrates and nitrites in soil components, bulk and
drinking, fodder plants of the environment.

In soils of pasture lands from the surface of the earth to the depth of the humus layer, nitrates
decrease from 26.8 to 6.3 mg/kg, and in irrigated lands, this figure is within the range of 87.7 mg/kg —
50.3 mg/kg. In pasture soils, up to 30 cm layer, nitrates from 4.3 to 1.7 mg/kg were found, and on irri-
gated lands, these values varied within 12.5 mg/kg — 3.2 mg/kg, which is higher in average 3.8 times

For the field fodder production on irrigated lands, the waters of the Keles and Ramadan rivers of the
Saryagash district of the South Kazakhstan region are used. It should be emphasized that in both rivers the
content of nitrates in all the seasons of the year is higher than the MPC: in the Keles River it is within —
1.2 MPC - 4.8 MPC, and in the river Ramadan — 1.2 MPC - 5.6 MPC. Exceeding the maximum
allowable concentration limit for nitrites is 1.7 times the maximum permissible concentration — 5.2 MPC
and 1.9 MPC - 6.3 MPC. At the same time, the maximum values of MPC are also in May after the
introduction of nitrogen fertilizers in the plantation.
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The assessment of the quality of underground drinking water is strictly regulated by the MPC stan-
dards. However, the latteris designed for the water consumed by the population, and for MPC for animals,
there are conflicting judgments [4]. Taking into account this circumstance, we examined the existing
underground water sources of the former "Syrdarya" gas processing plant for the presence of nitrate-nitrite
contaminants in the water.

As indicated above, four self-pouring artesian wells are used for watering animals in this farm. The
quality of water in them fully meets the sanitary and hygienic requirements. The content of nitrates varies
from 3 to 6 mg/l, and nitrites are absent.

In mine wells, the above contaminants are present in amounts significantly exceeding the limit
permissible concentrations.

Our data show that in the water of all mine wells, the content of nitrates exceeds the maximum
allowable concentrations, and their levels fluctuate to a large extent depending on the seasons of the year.
So, for example, the content of nitrates in water varies from 45 to 54 mg/l from the beginning of the year
to April. From May to September, there is a gradual increase from 47 to 81 mg/l. Since October, the
amount of nitrates is declining from 73 mg /1to 45 mg /1.

It should be noted that nitrates are found in greater quantities in fresh water than in slightly salted and
salty. Apparently, this is due to the suppressed state of nitrosating bacteria in highly mineralized waters.

The increased content of nitrites in the water we are inclined to explain by the dryness of the climate,
the lack of precipitation in the summer, when dust-mixed animal excrement is blown into poorly equipped
wells. The maximum permissible concentration of nitrates from January to April is 1.0-1.26, from May to
September — 1.04-1.80, from October to December — 1.04-1.62.

The dynamics of the content of nitrites in the waters of mine wells is approximately the same as for
nitrates. The amount of nitrites varies from 3.9 to 5.3 mg / 1. It should be noted that a relatively high level
of nitrites is found in slightly saline and salt water with the MPC coefficients — 1.45-1.60.

When cultivating crops using intensive technologies, a special place is given to the use of nitrogen
fertilizers, mainly ammonium nitrate. Under these conditions, the level of nitrate nitrogen accumulated in
plants depends on the absorption of nitrates from the soil, transport and their assimilation. The nature and
intensity of these processes are strongly influenced by environmental factors. In particular, it was found
that when using large doses of nitrogen fertilizers, when there is insufficient irrigation of irrigated land in
plants, a large amount of nitrates accumulate because of incomplete denitrification of which a more toxic
compound, nitrites, is formed [1].

For the environmental assessment, the amount of nitrates and nitrites in all components of the ration
of feeding of sheep-producers of the preparatory and breeding seasons has been determined. Experi-
ments show that pasture grasses of grass, calculated on the natural state of feed, contain a small amount
(9-37 mg/kg) of nitrates and nitrites — (0.4—1.4 mg/kg), which well below the established MPC.

The level of nitrate-nitrite compounds in the hay of dry alfalfa was also below the MAC.

In green alfalfa, dropped out on irrigated lands, at the beginning of the flowering phase, i.e. nitrates
in the first cut were 862 + 26.7 mg/kg, the second — 843 + 26.2 mg/kg and the third - 817 mg/kg with the
MPC, respectively: 1.7; 1.7 and 1.6.

The content of nitrites in green alfalfa within the above terms fluctuated within the limits of
14.0 mg/kg — 14.7 mg/kg with the MPC coefficients exceeding the normative indices by 1.4-1.5 times.

Carrots with natural moisture contained nitrates up to 1976 mg/kg and nitrites — 147 mg/kg, which
exceeds the MPC standards, respectively, 2.5 and 1.5 times.

A large number of nitrate-nitrite compounds are found in the beet. 1 kg of raw root crop contained
3670 mg/kg nitrate and 188 mg / kg nitrite. This is higher than the standard values of MPC, respectively,
4.7 and 1.9 times.

The content of nitrates and nitrites in the natural hay is within the limits of 73 mg/kg — 134 mg/kg
and 2.3 mg/kg, which is well below the MPC standards.

Nitrate compounds in alfalfa hay harvested from irrigated fields are within the limits of - 1484 mg/kg
— 1927 mg/kg with the maximum permissible concentration exceeding the norm by 1.5-1.9 times.

The content of nitrites in the above-mentioned feed ranges from 12.9 to 13.9 mg/kg, with MPC
values of 1.3-1.4.

— 3 ——
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In our studies, barley grains contained 340 mg/kg of nitrates and 4.9 mg/kg of nitrites, which
exceeded the normative values of MPC by 1.7 and 3.5 times.

The highest content of nitrate-nitrite compounds was found in cottonseed meal. The amount of the
first toxicant was at the level of 5256 mg/kg at a maximum permissible concentration of 26.3, the second,
respectively, 21.4 mg/kg with a maximum permissible concentration of 15.3.

Environmental assessment of the quality of the diet of karakul rams of producers at different
levels of nitrate-nitrite compounds in them. A full-fledged feeding and ecologically safe rations should
provide the factory fatness of rams, mobility and generic activity, the normal quantity and quality of the
seed with high fertilizing properties.

Long-term practice has shown that an increase in the rate of fertilizing with concentrated fodders for
pasture maintenance of rams does not give the desired effect when preparing manufacturers for a breeding
campaign and carrying out artificial insemination of queens [4].

It should be emphasized that the sheep-producers of all experimental groups received practically the
same diet for the general and energy nutrition. In particular, the amount of dry matter was in the range of
1.8-1.97 kg, feed units 1.53-1.66 kg, the exchange energy — 18.0 MJ - 19.2 MJ, digestible protein 221 g —
187g.

It should be especially emphasized that, despite the absence of a significant difference in the dietary
intake of rams for general and energy nutrition, it differed significantly in the content of nitrate-nitrite
compounds.

The total amount of nitrates in the daily diet of rams from the control group was -808 mg, I-ex-
perimental - 3643 mg, Il-experimental - 7257 mg, Ill-experimental - 9321 mg and IV-experimental -
11199 mg.

The consumption of nitrites by the experimental rams amounted, respectively, to the experimental
groups: 13.7 mg, 181 mg, 294 mg, 294 mg and 439 mg.

The difference in environmental pollutants of feed between the extreme variants was 13.9 times for
nitrates and 31.6 times for nitrites.

For 1 kg of dry matter per day, the dietary rams from the control group accounted for 427 mg of
nitrate, [-experimental - 189 mg, Il-experimental - 3702 mg, Ill-experimental - 4958 mg and IV-ex-
perimental - 5833 mg. If the amount of nitrates in the diet of rams from the control group is taken as
100%, then in subsequent experimental groups, respectively, to 433.0%, 866.9%, 1101.1% and 1366.0%,
respectively.

The level of daily intake of nitrites by rams from the control group was 7.2 mg, [-experimental -
91.9 mg, Il-experimental - 150 mg, IlI-experimental - 178 mg and IV-experimental - 181 mg. In percen-
tage terms, these figures are respectively: 100%; 127.6%; 208.3%; 247.2% and 251.4%.

For 1 kg of live weight of experimental rams, nitrite was required: in the control group - 13.0 mg,
I-experimental - 59.0 mg, Il-experimental -118 mg, Ill-experimental - 151 mg and IV-experimental -
225 mg. In percentage terms, these figures were respectively: 100%; 453.8%; 907.6%:; 1161.5% and
1730.7%.

The consumption of nitrates by lamb per unit of live weight was: 1.2 mg in the control group, 2.9 mg
in the [-experimental group, 5.4 mg in the [I-experimental group, 5.4 mg in the experimental group, 5.4 in
the experimental group, and 7 in the IV-experimentalgroup, 0 mg. In percentage terms this is equal to:
100%; 24.6%; 400%; 450% and 583.3%.

Influence of the level of the content of nitrate-nitrite compounds in the diet on the volume and
quality of the seed of Karakul rams-producers. Seed production in males depends on a variety of
factors, among which a special place is occupied by the conditions of feeding.

It is known that high-grade feeding increases the general tone of the body, increases the excitability
of nerve genital centers, stimulates the secretion of additional sex glands, which ultimately affects the
sexual potency of the producers, the volume of ¢jaculate and the quality of the seed [3, 6].

As evidenced by the sheep prepared for the slaughter campaign, the volume of a single ¢jaculate in
comparison with the initial period increased by 16.6-37.5%, the lowest value of which belongs to the
producers from the control, and the largest - to the II-experimental group. Here it should be emphasized
that the increased level of consumption of nitrate-nitrite compounds did not have a negative effect on the
volume of the ejaculate.
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The concentration of sperm of the sheep-growers during the comparable period has changed from the
initial indicator from 93.6% to 108.1%. In this case, the largest increase in the number of spermatozoa
occurred in the rams of the Il-experimental group, and the smallest in the IV-experimental group. The
latter allows one to make the assumption that high doses of nitrate-nitrite compounds reduce
spermatogenesis in the genital organs of the producers.

Normalized for energy and basic elements, feeding increased the activity of spermatozoa in control,
I and II experimental groups by 8.0-12.8%. The sperm activity in the sheep of the N-experimental group
remained practically at the same level, and the IV-experimental decreased by 17.3%, which indicates a
negative effect of environmental feed contaminants on the quality of sperm.

Resistance of spermatozoa after the preparatory period in the rams of the first three groups increased
from 11.2 to 16.1%. At the same time, it increased in the seed of the producer of the Ill-experimental
group by only 2.5%, while in the IV-experimental group it decreased by 17.9%. Hence it can be con-
cluded that a high level of consumption of nitrate-nitrite compounds reduces the stability of spermatozoa.

It is known that from the sugar contained in the sperm of the ram and used as energy material, the
first place (up to 90%) is occupied by the monosaccharide - fructose. The energy of Fructose released
during respiration and glycolysis is transformed into energy of movement of spermatozoa. Strengthen this
process is positively influenced by sugar and easily digestible carbohydrates. However, this did not occur
in the spermatozoa of the sheep of the III and IV-experimental groups, where their energy after the
preparatory period was only 6.9% and 2.4% higher, the parameters in the control, I and Il-experimental
groups were higher by 33, 6%, 44.2% and 52.5%. This circumstance allows us to conclude that envi-
ronmental toxicants reduce the respiratory ability of spermatozoa, resulting in a decrease in the energy of
spermatozoa.

One of the important indicators of the seed is its vitality, i.e. the period of conservation of activity in
more or less favorable conditions. It is due to the stocks of energy material, the intensity of metabolic
processes, which are directly related to the fertilizing capacity of the seed.

As can be seen from the experimental, after a two-month preparatory period, the viability of the
sperm in the control group increased by 25.1%, the I-experimental by 34.7% and the II-experimental by
73.1%, indicating a significant variability in depending on the composition of the diet of producers. It
manifested itself in a decrease in the survivability of spermatozoa by 4.2% and 19.2% in the case of the
sheep of the Il and IV-experimental groups receiving increased and high doses of toxicants in the
composition of root crops and cottonseed meal.

The intensity of oxidative processes in germ cells is a criterion for the usefulness of spermatozoa. Its
definition is based on the intensity of discoloration of semen by methylene blue. The less time it takes to
discolor, the better the sperm. This indicator is best represented by a seed of rams from the II - expe-
rimental group, whose decolorization time after the preparatory period decreased from 8.6 minutes. up to
3.9 minutes, or more than twice. In III and IV-rams sheep increased by 1.3 and 1.6 times, respectively,
indicating a negative effect of elevated and high rates of nitrate-nitrite compounds.

The survival of germ cells is mainly due to the dehydrogenase activity of the sperm. It is determined
by the time of staining of sperm dehydrogenase. The principle of evaluation is the same as in the previous
case. The rate of staining of the sheep seed III and IV - the experimental ones was almost three times
higher than in the II-experimental, which indicates their weak experience as a result of the negative effect
of nitrate-nitrite toxicants.

In the course of the experiments, we determined the cumulative properties of nitrates and nitrites in
the ¢jaculate. Experimental data indicate that at the beginning of the preparatory period, the content of
nitrates in ¢jaculates of all experimental groups was practically the same, and after the completion of the
preparatory period, it fluctuated in a very wide range, from 32.3 mg/kg to 63.0 mg/kg. In the con-
trol group, they increased by 17.9%, I-experimental - 32.3%, Il-experimental - 63.2%, Ill-experimental -
89.9 and IV-experimental - 135.1%.

The quantitative content of nitrates in the ejaculate at the end of the preparatory period in comparison
with the initial period was, respectively, the experimental groups of rams: 107.2%, 115.9%, 95.8%,
353.1% and 686%.

Accumulation in the ejaculate of nitrate-nitrate environmental toxicants in large quantities has beco-
me, apparently, the determining factor in the decline in seed quality. This assumption is confirmed by data
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on the counting of pathological forms of spermatozoa, the number of which decreased after the
preparation of rams in the first three groups from 6.5% to 28.6%, and in the III and IV - experimental
groups from 6.5% and 94.3%.

From the foregoing, it can be concluded that higher and higher doses of environmental toxicants
contained in root crops and cotton meal have a negative impact on the quality of the seed of the sheep-
producers of the Karakul breed.

The use of low-quality seed of rams-producers with artificial insemination reduced the fertility of the
ewes from primary insemination by 15.7% in comparison with the normal seed.

Influence of the level of nitrate-nitrite compounds in the diet on the sexual potency of Karakul
rams-producers. The sexual potency of sheep-producers is determined by a complex of unconditioned
and conditioned reflexes. A characteristic feature of the complexity of sexual reflexes is that cach
subsequent reflex is carried out after the completion of the previous type of chain reaction: finding the
queens, erecting the penis, embracing, copulating and ¢jaculatory reflexes.

The manifestation of each of the above reflexes depends on the mobility, fatness, and sexual activity
of the producers.

The most memorable and generally characterizing activity and preparedness of the sheep for a
breeding campaign are the fixation - counting the number of jumps for the ¢jaculation reflex and the time
taken for copulation [5, 7].

Experienced data indicate that the sheep-growers from the control group used an average of
-1.8 jumps in the first cage to perform the ejaculation reflex, 1.7 experiments in the [-experimental, 1.7 in
the I-experimental, and 2 in the experimental-2, 6 and IV-experimental - 3.4 jumps and on the second
cage, respectively: 1,9,1,8; 1.7; 3.8 and 4.2 of the jump. From these data it follows that the least number
of jumps for the ejaculation reflex was in the rams of the second experimental group, then the control and
I-experimental ones.

The number of jumps in the III and IV experimental breeds produced by the sheep in comparison
with the II-experimental group was 1.6 and 2.1 times higher in the first cage, and in the second, respec-
tively, 1.7 and 2.5 times.

Conclusion.

1. The peculiaritiecs of the functioning of the agroecosystem in the south of Kazakhstan are
determined when using mineral fertilizers on irrigated lands. The quality of irrigation, drinking water and
fodder crops was estimated for the content of nitrate-nitrite pollutants in them: the content of nitrates in
the irrigation water of the Keles and Ramadan rivers varies within the limits respectively: 54 mg / 1
216 mg /land 54 mg /1 - 252 mg /1 at MPC - 1,2-4,8 and 1,2-5,6 and nitrites - 5,61 mg /1- 17,16 mg /1
and 6,27 mg / 1-20,79 mg / | at the maximum permissible concentration 1.7-5.2 m 1.9-6.3. The greatest
amount of environmental toxicants is found in May and June: Water from mine wells contaminated with
animal excrement contains nitrate-nitrite compounds exceeding the MPC to 1.8 times.

2. Natural pasture grasses and dry alfalfa contain chemical pollutants well below the MPC; in green
alfalfa, carrots, sugar beet and cottonseed meal grown on irrigated lands with the use of nitrogen
fertilizers, contains nitrates, respectively: 862 mg / kg, 1976 mg / kg, 3760 mg / kg and 5626 mg / kg with
MPC - 1.7 ; 2.5; 4,7 and 26,3, and nitrites - 14,7 mg / kg, 147 mg / kg, 188 mg / kg and 214 mg / kg with
MPC-1.5;1.5; 1.9 and 15.3.

3. Against the background of a full-fledged and balanced feeding of mutton producers, permissible
levels are established, calculated per 1 kg of dry matter in the diet, nitrates - 3702 mg and nitrites -
150 mg, and 1 kg of live weight, respectively, 118 mg and 4.8 mg.

The increased content of nitrate-nitrate pollutants in comparison with their optimal level in the diet
reduces: the volume of ¢jaculate - by 4.2%, the concentration of sperm - by 15.4%, activity by 25.8%, the
auditory - by 29.6% - by 42.6% of sperm cell vitality - by 52.0% with a decrease in the enzymatic activity
of sperm of 2.9-3.7 times and the sexual reflex index from 4.7 to 1.8.

The use of low-quality seed of sheep-producers with artificial insemination reduced the fertility of
the ewes from primary insemination by 15.7% compared to the normal seed.
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! AHMAKTBIK 0716y MeTTiK-HHHOBAIMABIK yHIBepcuTeTi, IITsmvkenT, KazakcTam,
*«Apsictan6ad» Orrycrik Kazakcran xomnemxi, Capeiaranr, Kazakcran

MAJI A3BIFEIHEIH KYPAMBIHJAFBI HATPAT-HUTPUTTI DKOJIOT HSIBIK
JACTAVIIBLTAPJEIH KOIIKAPJIAPIBIH KBIHBICTHIK BEJICEHALIITTHE
YKOHE YPBLIKTBLIH CATTACBIHA TUTT3ETIH DCEPI

Annoramust. OHrycrik Kazakcran eHipiHAC MHHEPANIbl THIHAWTKBIITAPAB! KOJTAHBII O©CIPLITEH KOK KO-
HBIIKA, a3bIKTHIK KbI3BUIMA, acKadak, co0i3, MakTa KYH)Kapachl T.0. MaX a3bIKTaphl >KaHYapIapAbl YKOJIOTHSIIBIK
TOKCHKO3Fa >kHi Aymap eremi. Ka3akcTtaH Kapaken IMapyalnbUIbIFBIHIA PALHOHAAFHI SKOJIOTHSUIBIK TOKCHKAHTTAP
KOIIKAPJIAP/IBIH, KBIHBICTHIK OCJICCHAITITIHE ’KOHE YPBIKTHIH CANlACHIHA THUTI3ETIH OCEPIH 3E€PTTEIl, HUTPAT-HUTPUTTI
KOCBIHABLIAPABIH IekTi Mommeprrepi (I[IM) aHbIKTanasL

Tyiiin ce3mep: HUTPAT, HUTPUT, PAIMOH, IKOJOTISUIBIK Oaraiay, YPBIKTBIH CaMachl, KONIKAPIAPIbIH KbIHBIC-
THIK OCJICCHALTITI, HUTPAT YKOHC HUTPHTTIH IMCKTI MOITIICPI.

T. K. Pucumoeron, A. A. Acanon

' PernoHANBHBIIH COIMANBHO-HHHOBALIMOHHEIH yHIBepcHTeT, [IIbvKenT, Kazaxcran,
*TOO 0xm0-Kasaxcranckumii komte K « ApeicTan6at», Capsiaram, Kasaxcraun

BJIUAHUAE HUTPATHO-HUTPUTHBIX Y KOJOTHMYECKHX 3ATPA3SHUTEJIENR KOPMOB
HA ITIOJIOBYH) AKTUBHOCTb 1 KAYECTBO CEMEHU BAPAHOB-TIPOU3BOJUTEJNEN
KAPAKYJIBCKOHU TOPOJbI

Annoramust. Ha rore Kazaxcrana @acto BCTPEHarOTCsl 3KOJIOTHUECKHE TOKCHKO3BI >KHBOTHBIX IIPH CKApM-
JUBAHUU UM 3€JCHOH JIOLNECPHBI, KOPMOBOM CBEKIIBI, THIKBBI, MOPKOBH, XJIOIMATHUKOBOTO IIPOTA H APYTUX KOPMOB,
BBIPAIICHHBIC C NPHMCHECHUEM MHHECPANBHBIX YIOOpCHHUiT, 0COOCHHO a30THBIC. B kapakynesoacree PecryOmuku
Kazaxcran BnepBbic W3YUCHOBIIIHUE YKOJOTHUCCKHX TOKCHKAHTOB HA BOCIIPOM3BOAUTEIBbHBIC (DYHKIHMH OapaHOB-
TMPOU3BOAUTENCH W YCTAHOBJICHBI MPEACABHO AomycTHMblc KOHUCHTpaumu (I1JIK) HHTpaTrHO-HUTPUTHBIX
COCIUHCHUH B PALIMOHAX KAPAKY TbCKUX OBEIL.

KioueBbie cioBa: HUTPATHI, HATPUTHI, PAIIOHBI, 3KOJOTHYECKAS OLCHKA, KAUCCTBO CEMCHHM, IOJOBAS aK-
TUBHOCTH OapaHoB, [1/IK HUTPAaTOB M HUTPHTOB.
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