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3AMNACbI A30OTA B NYTOBbIX ®UTOLIEHO3AX NMPEArOPHOIO AArECTAHA

NITROGEN STORAGE IN MEADOW PHYTOCENOSIS OF FOOTHILL DAGESTAN

Knioyesble cnoea: Ce8epHbIl CKIOH, HOXHbIL CKIIOH,
mun nougbl, eudponusyembii azom, obwul azom, codep-
JXaHue asoma, 3anacel asoma, (buUmoUeHo3, NPodykmug-
HOCMb, 3e/1eHasi Macca, 8emolb, CMenHoU 80UITOK, KOPHU.

[Mpy M3y4eHUn 3KOCUCTEM BaXKHbIM SBMSIETCS onpene-
NeHne CoaepKaHus W 3anacoB NUTaTeNbHbIX 3IEMEHTOB —
OfHO M3 MaBHbIX YCMOBMIA, OMPEAEnstowmx CTPYKTYpYy M
(DYHKLMOHMPOBaHUe pacTuTenbHbIX coobluects. Mccneno-
BaHus nposefeHbl B 2012-2021 IT. Ha NOCTOSHHbBIX y4acT-
kax nnowaasto 100 M2 CKIIOHOB CEBEPHOM U KXKHOM JKCMO-
auumn xpebta Yakynabek Ha Bbicote 1000 M Hag yp.M.,
TeppuTopus Llynaxapckon Gasbl [opHoro 6oTtaHn4yeckoro
caga JOWL PAH. Moysa ceBepHOro CkroHa — ropHas ny-
rOBO-NeCHas 3pOAMPOBaHHAs, HOXHOMO CKIOHa — ropHas
NyroBo-CTENMHas CWUMbHO 3pOAMpPOBaHHas. PesynbTaThl
“ccnefoBaHus nokasanu, yto Gonee nnogopoaHoi bbina
noYyBa CKMOHA CEBEPHOM 3KCMO3NLMW, MOCKOMbKY B Hel

00OHapyxeHo GorbLUe NerkornaponMayeMoro asora — no4T
B 2 pa3a, YeM B MOYBE KXKHOTO CKIOHA. AHANOIMYHO Nerko-
rMaponusyemoit popMe asoTa BanoBoe KONMMYECTBO Takke
npeobnagano B No4Be CEBEPHOrO CKMoHa. Tak, coaepka-
Hue obuwlero asota B cnoe 0-40 cm B NO4YBE CEBEPHOrO
cknoHa Obino 0,186%, B noYBe KXHOMO — MEHbLUE Ha
47,62%. C yBenuuyeHueMm rnybuHbl NOYBEHHOrO Npoduns
cofepxaHue ¢opM a3oTa MOHWXarnoch. 3anackl asoTa B
noysax Takke pasnunyanuck: B cnoe 0-40 cM MeHbLUe 3a-
nacoB Ha 44,96%, B No4Be tOXXHOTO CKMoHa, obueit 1 ner-
koruaponuayemon opm — Ha 88,47%. 3710 cBA3aHO, no-
BMOMMOMY, C GOnbLUEl KPYTU3HOW HOXHOTO CKIOHA, CMbl-
BOM a30Ta, COCEACTBOM C [JpEBECHO-KYCTApHWKOBOI pac-
TUTENbHOCTBK. BnaronpusiTHbie YCnoBWs, CROXWBLLMECS
Ha CEBEPHOM CKIOHe, crnocobcTBoBanu Bonee BbICOKOM
ypoxanHocTu 3eneHoid maccel — 15,32 wu/ra, npotus
13,23 w/ra Ha toxHOM cknoHe. Takum obpasom, uccneo-
BaHWs Mokasanu, YTO B 3aBUCUMOCTM OT CKITOHOBOW 3KCTo-
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3MLMM NPOAYKTMBHOCTb pasnuyanack. Ha cknoHe cesep-
HOW 3KCMO3WLWK, OTHOCUTENBHO HOXKHOW, Hag3eMHas du-
TOMacca cogepxana asota bonblue Ha 12,53%, B KOpHSX
— 6onbue Ha 11,28%. CooTBETCTBEHHO, COAEpXKaHME a30-
Ta OTNMYANOCh: 3anachl — B HAA3EMHOM Macce CEBEPHOMO
cknoHa coctaBunu 58,10 krira, yto Bbiwe Ha 17,47%; B
KOPHSIX — Bbille Ha 41,45%.

Keywords: northern slope, southern slope, soil type,
hydrolyzable nitrogen, total nitrogen, nitrogen content, ni-
frogen storage, phytocenosis, productivity, herbage, litter,
sod mat, roots.

When studying ecosystems, it is important to determine
the content and reserves of nutrients that is one of the
main conditions determining the structure and functioning
of plant communities. The research was carried out from
2012 through 2021 on permanent plots of 100 m2 on the
slopes of the northern and southern expositions of the
Chakulabek ridge, at 1000 meters above sea level, on the
territory of the Tsudakhar base of the Mountain Botanical
Garden of the Russian Academy of Sciences. The soil of
the northern slope is eroded mountain meadow-forest soil;
the southern slope - heavily eroded mountain meadow-
steppe soil. The research findings showed that the soil of

the slope of the northern exposure was more fertile since
more easily hydrolysable nitrogen was found in it - almost 2
times than in the soil of the southern slope. Similarly to
easily hydrolysable form of nitrogen, the gross amount also
prevailed in the soil of the northern slope. The total nitro-
gen content in the 0-40 cm soil layer of the northern slope
was 0.186%; in the soil of the southern slope - by 47.62%
less. With increasing depth of the soil profile, the content of
nitrogen forms decreased. Nitrogen storage in soils also
differed - in the 0-40 cm layer there were by 44.96% and
88.47% less in the soil of the southern slope of common
and easily hydrolysable forms. This was probably due to
greater steepness of the southern slope, nitrogen washout
and the proximity to woody and shrubby vegetation. Favor-
able conditions prevailing on the northern slope contributed
to higher herbage yield - 1.532 t ha as compared to 1.323 t
ha on the southern slope. Thus, the studies showed that
productivity varied depending on the slope exposure. On
the slope of the northern exposure as opposed to the
southern slope, the aboveground phytomass contained by
12.53% more nitrogen. There was by 11.28% more nitro-
gen in the roots. Accordingly, the nitrogen content also
differed in storage - in the aboveground mass of the north-
ern slope it amounted to 58.10 kg ha which was by 17.47%
higher; in roots - by 41.45% higher.
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Beepexue
lNpearopHas npoBuHUMst [arectaHa pacnono-
XEHa B npegenax runcomeTpuyeckmnx otmetok 150-
1200 ™, genuTcs Ha BbICOTHblE MOsica: CTEMHOW,
NeCOoCTErnHON, NeCHOM, FOPHO-yroBon [1].

NangwadtHele OTNMYMA OensT NPOBUHLMIO Ha
3 reorpacmyeckux panoHa: KOro-BocTouHbIn, LleH-
TpanbHbin, CeBepo-3anaaHbin [2], oTnuyarowmecs
BbICOTOW Haf YPOBHEM MOpS, XapakTepoM pesbe-
ha, NOYBEHHO-PACTUTESTBHBIM MOKPOBOM.
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CTpykTypa (PMTOLIEHO30B, €ro NpOAYyKTUBHOCTb
BO MHOMOM OMpefenstTcs craTycom asorta B 6uo-
reoLeHo3ax.

Tepputopust  NPOBUHUMM  XapaKTepuayeTcs
CKMOHOBbIM TWUMOM penbeda, C PasfnyHbIMU JKC-
nosnLMaMW, ANs KOTOPbIX XapakTepHbl CBOM rMapo-
TEPMUYECKME YCIIOBUS, XMMUYECKUA COCTaB MOYB,
NPOAYKTUBHOCTb, (PNOPUCTUYECKMIA COCTaB.

VccnenoBaHuAMK OXBA4YeHO MHOTO BOMPOCOB,
KacatoLLMXCs XapakTepa pocta W passutus uTo-
LieHO30B, €ro BWMAOBOTO COCTaBa TeppuTopuu rop-
Horo [larectaHa [3-7]. OgHako BONpoc coaepaHus
asorta B 3KocucTeMax AaHHOro permoHa cnabo nay-
YeH.

Llenb uccnenoBaHus — u3ydeHue BnusHue gak-
TOPOB OKpYXaloLLei cpefdbl Ha copepxaHue u 3a-
nacbl a30Ta B MOYBEHHOM W PACTUTESTIBHOM NOKPOBE
[MpearopHon nognpoBuHUMK [arectaHa.

06beKTbl 1 MeTOAbI UcCneaoBaHUN

PaboTta BbiMonHeHa B TevyeHWe AeCATM neT
(2012-2021 rr.) Ha YHY «CucTtema 3kcnepumen-
TanbHbIX 0a3, pacnonoXeHHbIX BOOMb BbICOTHOMO
rpagueHTa» U3B TopbC [oWL PAH, yvactkax
nnowaabto 100 M2, kcnepuMeHTbl Bbinn 3anoxe-
Hbl Ha CKMOHaX KXHOM W CEBEPHON SKCMO3WLMA
xpebTa Yakynabek, C runcoMeTpru4ecKkoin OTMETKOM
okono 1000-1200 m Hag yposHem Mmops. [loysa
CKIOHa CEeBEPHON 9KCMO3WLMM — TOpHas nyroso-
necHasi 9pOAMPOBaHHAs, CKIOHA HKHOW 3KCMO3w-
UAW — rOpHas NyroBo-CTenHas CUIbHO 3POAMpPO-
BaHHasl. OKCMepuUMeHTaNbHbIE y4acTki NpOTMBOMNO-
NOXHBIX 3KCMO3ULMI OXBATbIBAKOT TUMUYHYKD pac-
TUTENBHOCTb CKMOHOBbLIX 3EMEJSTb.

[MouBeHHbIE M pacTuUTENbHblE 0Bpa3sLbl 0TOUpa-
IIUCb B TPEXKPATHOWN MOBTOPHOCTU B TEYEHWE Bere-
TALMOHHOMO Ce30Ha, NPOAOIPKUTENBHOCTBI0 CEMb
MecsiLeB (anpenb-okTsabpb). [MouBeHHble Mpobbl
oTobpaHbl B rny6uHHom npocoune 0-40 cm, pactu-
TenbHble Npobbl Npu oT6OpE AenMAMch Ha hpak-
Uuu. PopMbl a30Ta B NOYBaX Onpesensnmcs MeTo-
[OM «MHLOCGEHONOBOM 3eneHny» (obwas gopma),
metogom TiopuHa 1 KOHOHOBOW (nerkornaponuay-
emasi opma) [8]. MeTogom Mokporo o3oneHns [8]
nonyyeHbl MokasaTenu asota B PacTUTENbHOCTY.
3anacbl asota BbluucneHbl no metoauke A.A. Tut-
NSAHOBOW C CoaBT. [9].

PesynbTathl uccneaoBaHumn

MokasaTenu a3ota B noysax 3a 10 net uccne-
[0BaHWA BbINy JOBONLHO BbICOKUMY (TabN. 1).

ViccnenoBaHus Takke YKasblBalT Ha TO, YTO
rOpHas IyroBo-CTernHas CWUMbHO SPOAMPOBaHHas
noysa cogepxarna noytu B 2 pasa MeHblUe nerko-
rMOponu3yemMon hopMbl asoTa, BCMEACTBUE Yero
OHa bbIna MeHee NIOAOPOAHON OTHOCUTENBHO rop-
HOW NTyroBO-NECHON 3pOAMPOBAHHOM MOYBbI, Y4acT-
ka CEeBEPHOTO CKIMOHa.

COOTBETCTBEHHO nerkornaponuayemon gopme
asoTa €ero BanoBO€e KONMMYECTBO Takke npesanupo-
Basl0 B MOYBE, NMPUYPOYEHHON K CKIOHY CEBEPHOM
akcnosvumn. Tak, cogepxaHue obuiero asota B
cnoe 0-40 cm cocTaBuno Ans rOpHOW nyroBo-
necHoi apogupoBaHHon nousbl 0,186%, a B ropHow
NYroBO-CTENHON CUSTbHO 3POANPOBAHHON — MEHbLLIE
Ha 47,62%. BH13 no npodunto noys coaepxaxve
a3oTa yMeHbLIanochb.

Tabnuua 1

Mokasamenu asoma e noysax Ljydaxapckoli 6a3bi FopbC ®UL PAH (2012-2021 22.).

Moysa [OPM30HT, CM 1 9 1 3anac,‘ kr/ra .
CeBepHBIN CKIOH
FopHasi nyrogo-necHas 0-20 0,231 10,96 49434 234,54
3poav1poBaHHas 20-40 0,141 4,88 3243,0 112,24
0-40 8186,4 346,78
FOXHbII CKIOH

[opHast NyroBo-cTenHas 0-20 0,150 0,47 3240,0 118,15
CUMbHO 3POAMPOBaHHaS 20-40 0,102 2,79 2407,2 65,84
0-40 5647,2 184,00

Mpumeyanme. 1 — obwmi a3ot, %; 2 — ruaponuayembin asot, mr/100 T.
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lMo4BeHHble 3anackbl MCCnegyeMoro nuratenb-
HOrO ariemMeHTa TaKkke oTnuyanuch — Gornblue Ha
44,96% (obwasa dopma) n Ha 88,47% (nerkorna-
ponusyemas dopma) akkymynuposarna ropHas ny-
roBo-necHas 9poavpoBaHHas noysa. [lo-Buau-
MOMY, 3TO CBS3aHO C GONMbLUEN KPYTU3HON HKHOMO
CKIOHa M CMbIBOM a30Ta. Takke Gonbluee konnye-
CTBO 3amacoB as3oTa B MOYBE CEBEPHOrO CKIIOHa
MOXET ObITb CBSI3aHO C COCEACTBOM Y4acTka C
[PEBECHO-KYCTapHUKOBON PaCTUTENBHOCTLIO.

Knumatuyeckue ycrnoBus Ha — uccregyembix
yyacTkax 6binu B LesnioM 61aronpusTHeIMK 4N1s po-
CTa 1 pa3BUTMS (PUTOLLEHO30B.

XapakTtep A1HaMUKK1 3anacoB a30Ta B (pakumsx
(huTOMacchl PUTOLIEHO30B ONpeaenseTcs CE30HOM
roga (rmgpoTepMUYecKue nokasateni) u Te4eHem
NPOAYKLUMOHHO-AECTPYKLMOHHBIX MPOLECcCoB opra-
HUYecKoro BeLlecTa (Tabn. 2).

Cratyc as3oTta BO (bpakumsx gutomacchl name-
HsieTCA No ce3oHam roga [9].

Tabnuua 2
CodepxaHue azoma 60 (hpakyusix humomacch! N0 Ce30HaM

CknoH ®pakumsa gutomaccsl BecHa Neto OceHb
3enéHas macca 1,26 1,72 1,67
CeBepHbli Be'I:OUJb 0,71 0,96 0,89
Boiinok 0,74 1,09 1,13
KopHu 1,55 1,48 1,59
3enéxas macca 1,18 1,57 1,41
XL Betowb 0,69 0,87 0,84
Boinok 0,71 0,91 1,02
KopHu 1,37 1,33 142

CopepxaHue asota B 3en€HOM Macce Oonblue
BCEro B NETHUI Nepuos, B BETOLLM NOKa3aTenu ero
3HAYMTENBbHO MeHbLUe. A30Ta B BECEHHEH BETOLLM,
OCTaBLUECS NOCMe 3MMHETO NEpPUoAa, MEHbLLE, YEM
B 06pasyHoLLEencs 0CeHbI0. JTO CBSA3AHO C BbiMbIBa-
HWeM a30Ta B 3UMHUI U BECEHHWI NEPUOS OCaaKaMm
(cHer, foxap). 3a 9TOT NEepuof B BETOLUM OCTAETCS
npumepHo 60% wnccnegyemoro arnemeHTa, OTHOCK-
TENbHO ero 3eMéHOM Macchbl. YMeHbLUEeHWe comep-
XaHWs asoTa B BETOWM MPOMCXOAWT BCReacTBie
MCMOMb30BaHNS 3€MEHBLIMI PACTEHUSIMIA.

Bonnok, o6pasytoLmincs u3 BeToWwM, COOEPKNT
Bonblie a3ota. B cBOKW ovepedb M3 BOWNOKA a3oT

noctynaet B nousy. Ctapble KOPHM 1 BOWMOK Npu
pasnoxeHun oboraljatoT NoYBy a3oTOM, KOTOPbI
UCMonb3yeTcs AN pocta U pasBuTUS 3eneHoM
Maccbl pacTEHMM.

Knumat 1 agaduyeckne ycnosusi, xapaktepHble
AN UccnegyemblX Y4acTKoB, MPUBENA K TOMY, YTO
B cpeaHeM 3a 10 neT yHKUMOHMPOBaHMS uToLe-
HO30B, NpoM3pacTaloLLMX Ha ckroHax xpebra Yaky-
nabek B MpearopHon nposuHUMK [larectaHa, npo-
AYKTUBHOCTb 3eneHon maccel gocturana 13,23 u
15,32 u/ra. MMpuyem Bbiwe MPOAJYKTUBHOCTb, Ha
15,8%, Obina Ha y4yacTke CEBEPHOr0 CKIOHa
(Tabn. 3).

Tabnuua 3

HakonneHue ghumomacchl, codepxaHue u 3anacbl a30ma 60 (ppakyusix humomacchl

CkroH ®pakuusa guromaccsl dutomacca, Kr/ra-rog CopepxaHue a3oTta, % |3anacbl a30Ta, kr/ra
3eneHas macca 15,32 1,72 26,35
CoBBpHbI BeToLub 18,11 0,96 17,39
Borinok 13,17 1,09 14,36
KopHu 112,17 1,48 166,01
3eneHas macca 13,23 1,57 20,77
0L BeTowb 21,37 0,87 18,59
Boitnok 11,1 0,91 10,10
KopHu 88,24 1,33 117,36
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Kak 1 B HaleMm cryyae, MHOrMe uccnegoBateni
[10-13] oBHapyxunu, 4T0 YpOXalHOCTb PUTOLLEHO-
30B BbILIE HA CKOHAX, OPUEHTMPOBAHHbLIX Ha Ce-
Bep, 0COO6EHHO BOMN3N C NECHBIMW Y4acTKamu.

Nccneposanua 2012-2021 rr. nokasanu, 9410
coAepxaHue asoTa B ppakumsx curomaccel gu-
TOL|EHO30B OTNNYANOCh B 3aBUCUMOCTH OT CKIOHO-
BOW 3KCMO3uUmMK. Ha cknoHe CEeBEPHOM 3KCMO3nLmMK,
OTHOCUTENLHO HXHOW, Haf3eMHas utomacca co-
fepxana asota 6onblue Ha 12,53%. B kopHsix aso-
Ta 6bino 6onbLue Ha 11,28%.

COOTBETCTBEHHO COAEPXKaHWIO a3oTa OTnuya-
NACb W 3anackl; B HAO3EMHOW Macce CEeBEepHOro
cknoHa coctaBunu 58,10 «kr/ra, 4TO BbIle Ha
17,47%; B KOpPHSIX — BbllLe Ha 41,45%.

3aknroyeHue

Hakonnexwve 1 3anacbl asoTa B noysax lNpegro-
pbsa [arectana B 2012-2021 rr. umenu cnepyowme
nokasarenu:

1. B 3aBMCMMOCTM OT CKMNOHOBOW 3KCMO3NULMM
HabntogaeTca BO3AEMCTBNE MUKPOKNUMATa Ha CTa-
TyC a3oTa B NoYBax M pakumsx guromaccel u-
TOLIEHO30B.

2. CopepxaHue nerkoruaponu3yemoro asota B
cnoe 0-40 cm 6bino Gonblue noyTk B 2 pasa u 0b-
Wwero asota Ha 48,8% B ropHOM NyroBO-NecHoM
9pOAMPOBAHHON MOYBE CKIOHA CEBEPHON 3KCMO3M-
un xpebta Yakynabek. 310 SBMNOCL CNEACTBMEM
COCeACTBa y4vacTka C [ApPEBECHO-KyCTapHWUKOBBLIM
MacCuBOM W MeHblUeii KpyTu3Hoh cknoHa. C
rnybuHON He3aBMCUMO OT CKMOHA CofepxaHue
a30Ta CHUXanocs.

3. Ha gunHamuky copepxaHus asoTta BO dopak-
Unax gutomaccel BonblLoe BAMSIHUE OKasblBAKT
MWKPOKNMMAT apeana GuoreoLeHosa, CTagns Xus-
HEHHOTO LKNa pacTeHU, COCTaBSAOWMX uToLe-
HO3.

4. CopepxaHue asota B HaA3eMHOW putomac-
Ce CEeBEepHOro CknoHa 6bino bonble Ha 12,5%, B
KopHsiX a3oTa — bonbLue Ha 11,3%.

5. 3anacbl B Had3eMHOW Macce (huTOMacChl
CEBEPHOro CKnoHa Bbinu Bbiwe Ha 17,47%; B kop-
HAX — Ha 41,45%, 4TO CBSA3aHO C BbIMbIBAHWEM U
BbIHOCOM a30Ta M3 MOYBbI KKHOMO CKMNOHA XpebTa,
BCNEACTBIE 3HAYNTENBHON KPYTU3HbI.
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