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INFORMATION REPORT
Evaluation of the current state of the flora and vegetation in the Sherabad Solar IPP
project territory (Surkhandarya Province, Uzbekistan)

Accomplished by: N. Yu. Beshko,
PhD in biology

The survey of the project territory Sherabad Solar IPP (Surkhandarya Province) was
carried by botanist N. Yu. Beshko, PhD in biology, in March 2020, as part of comprehensive
biological research, to evaluate the current state of the flora and identify rare, endemic and
invasive plant species.

General specifications of the study area

The project territory encompasses a site 600 ha in area designated for the construction of
a solar power station, transformer substation (15.3 ha) and power transmission line (49.2 km).
The study area is located in Surkhandarya Province of Uzbekistan, in the Surkhandarya
intermountain depression (Surkhan-Sherabad valley) enclosed by the ranges of Pamir-Alai from
the north, west and east and bordered by the Amudarya from the south.

The climate of the Surkhan-Sherabad valley is conditioned by orography and the situation
in the southernmost part of Uzbekistan. The mountains protect the area from cold northern air
masses, while hot and dry air can easily penetrate into the region through the open south side.
According to Kdppen-Geiger climate classification (http://koeppen-geiger.vu-
wien.ac.at/alps.htm), the region is located in the cold semi-arid zone (BSk). Average annual
temperatures range between 16.6°C and 17.5°C, average temperatures in January — 3.6—3.9°C,
in July — 29.3—29.9°C, average annual precipitation — 196—155 mm (all based on the
observations of weather stations in Sherabad and Termez), absolute temperature minimum —
23.9°C, absolute maximum +47.0°C.

Due to high temperatures and low humidity, intense chemical and physical weathering
plays a significant part in the formation of the region’s landscape. According to the altitudinal
zonation used in Uzbekistan (Geographic Atlas of Uzbekistan, 2012), the study area belongs to
the chul (plains) and adyr (foothills) zones. The true altitudes of the terrain in the study area range
from 297 m above sea level in the Sherabad valley to 595 m a. s. I.

The site on which the construction of the Sherabad Solar IPP solar power station (600 ha)
is planned is located in Sherabad District of Surkhandarya Province, on the Karakyr Upland (369
m above sea level) between the villages of Talashkan and Baikishlak, at the foot of the Kelif-
Sherabad Ridge. The landscape is a gentle piedmont composed of Quaternary proluvial deposits.
The soil consists of virgin and fallow sandy and loamy sierozems, in places mixed with stones,
salt or gypsum. Aridity and severe water scarcity hinder the development of both irrigation- and
rain-based farming. However, in the Soviet period, an unsuccessful attempt was made to develop
agriculture in this territory. Currently, this site is used to pasture livestock and uncontrollably dump
household and construction waste.

The territory designated for the construction of a power transmission line 49.2 km long is
located in the lower reaches of the Surkhandarya River, on the right side of the valley. The power
transmission line goes from west to east, crossing an extensive area of irrigated agricultural land
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in the Sherabad valley, the Karasu River (a branch of the Sherabad River), the Khaudag Ridge
with a maximum altitude of 553 m above sea level and the Kattakum sands, and reaching the
existing transformer substations north of the city of Jarkurgan.

According to the current phytogeographical zonation in Uzbekistan (Tojibaev et al., 2016;
Tojibaev et al., 2017), the study area belongs to the Surkhan-Sherabad region, Western Hissar
district, Mountain Central Asian province. This phytogeographical region encompasses the
Surkhan-Sherabad valley broadening from north to south and the foothills of the Hissar, Kugitang
and Babatag Ranges surrounding it.

Like other intermountain valleys in Central Asia, the Surkhan-Sherabad valley is an
ancient agricultural oasis that has been used by man for many centuries, with a number of human
settlements (mainly villages) located in the area. All areas suitable for farming are used to cultivate
crops or as gardens. Thus, most of the study area consists of anthropogenic landscapes
(agrolandscape, residential and industrial landscape), which means that, according to GOST
17.8.1.02-88 ‘Nature protection. Landscapes. Classification,’ it can be classified as a strongly
impacted landscape. All virgin and fallow lands are used actively by the local population for
pasturing, including the territory designated for the construction of the solar power station and
power transmission lines. In fact, the entire Surkhan-Sherabad valley is largely impacted by
human activities. Some natural landscapes, degraded by grazing, still exist in the Kattakum
sands, in the Khaudag Ridge, in the strip of foothills and, fragmentarily, in the floodplain of the
Karasu River. According to GOST 17.8.1.02-88 ‘Nature Protection. Landscapes. Classification,’
they can be classified as slightly or moderately impacted landscapes.

According to the vegetation typology used in Uzbekistan (The Vegetation of Uzbekistan
and Rational Ways to Use It, 1971-1984; Geographical atlas of Uzbekistan, 2012), the following
vegetation types can be recorded on the project territory: psammophilous plants in sand deserts
(Psammophyta); gypsophilic plants (Gypsophyta) and cultivated plants on irrigated lands; small
areas with halophytic plants (Halophyta) in solonchaks, tugai vegetation in river valleys
(Potamophyta) and secondary weed associations. The basic psammophilous associations in the
Kattakum sands consist of saxaul and Calligonum (Calligonum microcarpum, Haloxylon
persicum, H. ammodendron) and ephemeral plants and bindweeds (Convolvulus hamadae, Poa
bulbosa, Carex physodes, Bromus tectorum). Ephemeroid-saltwort (Salsola orientalis, Poa
bulbosa, Carex pachystylis) and ephemeroid-wormwood (Artemisia diffusa, A. sogdiana, Poa
bulbosa, Carex pachystylis) associations typical of gypsum deserts predominate in the Kelif-
Sherabad Ridge.

Despite the harsh environmental conditions and strong anthropogenic pressure, the flora
of this region is quite rich and has a high level of endemism. The current (unpublished) list of
plants inhabiting the Surkhan-Sherabad phytogeographical region includes 790 species of
vascular plants from 352 genera and 73 families. This region is characterised by a number of
extremely rare endemic and subendemic species associated with the outcrops of variegated rocks
in the Kelif-Sherabad Ridge, the Khaudag Ridge and the Kattakum sands. In total, 91 species
listed in the Red Data Book of Uzbekistan grow in Surkhandarya Province, 19 of which were
recorded in the study area, according to literary sources and herbarium materials (Appendix 1).
Some of these species have been recorded only on few occasions (or even single individuals
have been found), and no records have been made over the past few decades, despite numerous
purposeful attempts to find them. These include Allium rhodanthum Vved. and Dipcadi
turkestanicum Vved. — two strictly local endemics found in fixed sands at the foot of Khaudag,
which are, probably, currently extinct and referred to category 0 in the Red Data Book of
Uzbekistan (2009, 2019). The Red Data Book of Uzbekistan also includes some rare species
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found in the Kelif-Sherabad Ridge, such as Astragalus rubri-galli Popov, Phlomoides baburi
Adylov, Zygophyllum bucharicum B. Fedtsch. and others. The last species is also present in the
IUCN Red List as CR Blabiii)+2ab(iii) (https://www.iucnredlist.org/species/63490/12668615).
The list of rare species in the study area compiled on the basis of archival material is available in
Appendix 1.

According to the applicable legislation of the Republic of Uzbekistan, special permits are
required to use species listed in the Red Data Book of Uzbekistan, increased fees for their removal
from their natural environment and special increased fines for damaging the Red Book species
(depending on their status in the Red Data Book of Uzbekistan) are imposed (Resolution of the
Cabinet of Ministers of the Republic of Uzbekistan issued on 20 October, 2014, No. PP-290 ‘On
the regulation of the use of biological resources and permit issuing procedures in nature
management’ (as amended on December 15, 2017) (Appendix 2). There is no special procedure
to obtainment permits for plant species present in the IUCN Red List but not listed in the Red Data
Book of the Republic of Uzbekistan, while fees and penalties are the same as those for ordinary
species that are not listed in the Red Data Book.


https://www.iucnredlist.org/species/63490/12668615

State of knowledge of the plant world of the territory [in Russian]

HavyanbHON TOYKOM B U3YYEHUN pPacTUTENBHOrO panoHa nuccrnegosaHum sensietcs 1881
rog, Korga akcneavuMsi 3HaMEeHUTOro POCCUMCKOrO 6GOTaHWKa HEeMEeLKOro MNPOUCXOXAEHUS
AnbbepTa Perenst npowna no mapuwpyty Tepmes—llepabago—Iy3ap. B atom e rogy pavioH
Lepabaga nocetnnu cpaHuyackue 6otaHnkm Kanio (Capus) n boneano (Bonvalot). B 1884—
1886 r.r. Perenb co cBoum accucteHTom Mycon Maxmygom Pysu BHOBb NpoBOAMMM
nccregoBaHns Ha Tepputopun coBpemeHHow CypxaHaapbMHCKOW obnactu  YsbekucTaHa.
Perenb, Kanto n boneano cobpanu 6onbLuon repbapHbii MaTepuar, Ha OCHOBE KOTOPOro Obino
OnMcaHoO MHOXECTBO HOBbIX As HAYKN BUAOB pacTeHWi, B TOM YMcne 1 npeacrtaButeny onopbl
nzyvyaemon tepputopmm. OCHOBHbIM MECTOM XpaHeHust cbopoB Perens sisnsetca epbapun
BotaHnyeckoro uHctutyta um. J1.B. Komapoea PAH B CaHkT-INetepbypre (LE). C6opbl Kanto n
BoHBano xpaHATca B KpynHenwewn repbapHon konnekumm mupa — Nepbapumn HaumoHanbHoro
My3es ecTecTBeHHOW nctopum B lNMapwxe (P).

B 1897 rogy B gaHHOM pernoHe nobwiBanu poccunckme 6otannkm B.U. Nlunckun n C.U.
Kop>xnHckmii, cobpaBLune HeCKoNnbKo Thicay obpasuoB repbapud. B doyHaoameHTansHonm paboTte
JInnckoro «IMopHas Byxapa» (1902—1905) npuBoadatcsa ceefeHus o reorpadomm 1 pacTUTesNIbHOM
NMOKpoBe MeCTHOCTU, a ero Tpya «®nopa CpeaHen Asun» (1902-1905) aBnseTca NCTOYHUKOM
cBeaeHuin 060 Bcex 6oTaHNYEeCKNX nccneaoBaHnsaX, NPOBOANBLLNXCHA B AAaHHOM pernoHe B XIX un
Havyane XX Beka (Bkntovas 063op 60TaHNYEeCKUX Konnekuni n o063op nutepatypbl TOro nepuoaa
no gnope CpegHen Asum). Kpome Toro, B.W. Jlunckuin onucan HECKONbKO HOBbIX ANSA HayKu
BMAOB U3 AAHHOIO pervoHa.

B nepBon nonoBuMHe XX Beka B OaHHOM pernoHe paboTtan uenbii psg NOYBEHHO-
reoboTaHN4YEeCKMX N pecypcoBeaYEeCKMX AKCNeauLnn, B KOTOPbIX NPMHUManu yyactue segyliue
6oTaHVku TOro BpemeHW. [MoMMMO OnMCaHWs M KapTUPOBaHUS PacTUTENbHOrO MOKpoBa W
N3y4eHUs 3anacoB PasfiMYHbIX PECYPCHbIX pacTeHWW, B pesynbTaTe 3TUX IKCneauuun obinu
caenaHbl 6oratble repbapHbie cOopbl M ONMCAHO MHOMO HOBbLIX ANSA HAayKn BUOOB, B TOM YuUcrne
9HAEMUYHbIX N BKINIOYEHHbIX B HacTosiwee BpeMs B KpacHyto kHury Y3bekuctaHa. CobpaHHbIN
repbapHbIn MaTepuan xpaHutca B HaunoHanbHoMm repbapun YsbekuctaHa (TASH) B TawukeHTe
n B LE B CaHkT-leTepbypre. BaxHewnwmne nceneqosaHms Toro nepuoga KpaTko OCBELLEHbI HAXKE.

B 1914-1916 r.r. B cocTtaBe oOpraHuM3oBaHHbIX [lepeceneHyeckum ynpaBreHnem
noyBeHHo-reoboTaHnyeckmx akcneguumn B CypxaH-llepabaackon fonvHe u toro-sanagHblxX
oTporax [uccapckoro xpebrta nobwiBanu M.I. Tonos, E.IM. KopoBuH, M.B. KynbTuacos.
OcHoBHOM 3agadent 9TUX ISKCNEeOQUUUN SBMANOCb COCTaBMEHME MOYBEHHBLIX KapT W KapT
pacTuTenbHOCTM  u3yyaemoro pervoHa. OCHOBHble pe3ynbTaTbl  UCCeaoBaTenbCKoOm
AesATENbHOCTU M3gaBanMCb Ha CTpaHuMuax MNepuoauMyeckon neyatm unM B cneumanbHbIX
n3gaHuax [lNepeceneHyeckoro ynpaeneHusa (cepumn «lpegBapuTenbHbIX OTYETOB MOYBEHHO-
OoTaHMyeckux akcnegnumny u  «TpyooB  MOYBEHHO-OOTaHMYeckux akcneauuuiny). [lo
pesynbTatam AdaHHbiX 3kcneguumn M., lMonoB ony6bnukosan paboTbl «HoBble M pepgkue
pacTteHus byxapbl» (1916) n «dnopa NecTpoLBETHbLIX TOJIL, KpaCHOMECYAHNKOBBIX HU3KOropuii
Byxapbl» (1924), B KOTOpbIX NPUBOAUTCH XapaKTepucTuka pacTUTESNbHOro MNOKpoBa
necTpoLBeTHbIX HU3Koropui tora CpegHen Asum ot Kenudpa n Lepabaga Ha 3anage go Kynaba
n banbaxyaHa Ha BOCTOKe, AaeTcsi nepeveHb (QOHOBbIX M 3HAEMUYHbLIX BMOOB PaCTEHWUA U
onucaHve Lenoro psiga HoBbIX OS5 HAyKU BMAOB, @ Takke aHanmsanpyrTcsl BMo-aKonormyeckme
0COoBEeHHOCTM pacTeHMN-obuTaTenem rmMNCOHOCHbLIX MECTPOLBETHbLIX TOJLL. [JaHHbIE O HEKOTOPbLIX
HOBbIX BUOAXx U3 3TON TEPPUTOPUM NPUBOAATCA Takke B coBMecTHou ctaTbe E.[M. KopoBnHa, M.B.
Kynbtnacosa n M.I'. lNMonoBa «OnncaHne HOBbIX BUOOB pacTeHMIA, COOpaHHbIX B TypkecTaHe»
(1916). MaTtepuanbl aTnX nccrnegoBaHum Takke 6binyn ncnonb3oBaHbl E.NMN. KopoBrHbIM B ero
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dyHOameHTanbHon MoHorpadum «PactutenbHocTb CpegHennt Asum n KOxHoro KasaxctaHa»
(1934, 1961-1962), gpyrmx pabotax (1927, 1928, 1941, 1947) n Npun COCTaBMEHUM KapTbl
pacTutenbHocTn Y3bekucrana (1949).

B 20-30-x rogax XX Beka no 3agaHusiM 3eMeyCTPOUTESbHbIX, CENTbCKOXO3ANCTBEHHbIX U
BOAOXO3SNCTBEHHbIX OpraHn3aumi MHCTUTYT nodBoBedeHus 1 reobotaHnkm CpegHeasnaTckoro
roc. yHusepcuteta (CAlY) pasBepHyn cuctemaTudeckoe W pfetanbHoe obcnegosaHue
MOYBEHHOIO U pacTuTenbHoro nokposa CpeagHen A3vmn, OCHOBHOM LIENblo 3TUX UCCneaoBaHUn
ObIN0 KapTUPOBaHWE PaAcTUTENBHOCTM U MOYBEHHOIO NOKPOBA, U3YyYEeHNE pecypCcoB NPUPOLHbIX
nactouwy kak 6a3bl 4Nsi pasBUTMSA XXMBOTHOBOACTBA U Hambonee paunoHanbHoe X03aNCTBEHHOE
pavioHmpoBaHue Tepputopumn. OgHa n3 reob0TaHNYECKNX IKCNEANLNIA B TEYEHNE HECKOSbKUX NeT
paboTtana B 6acceniHe CypxaHgapbu. B uwactHocTn, B 1924-1928 r.r. M.I. Tonoe n A.W.
BeegeHckui npoBogunu reobotaHnyeckme nccrnegosaHmst B Cypxan-LLlepabaackon gonvHe. B
1931 rogy B cocTaBe 3eMIieyCTPOUTENbHOM  MNOYBEHHO-OOTAHMYECKOW  3KCMeauumm
pactuTenbHocTb bancyHckoro n LWepabanckoro panoHos m3y4dan H.A. Mepkynosud (B cocTaBe
aKkcneguumm yyacteoBanu takke 6oTtaHukm T.T. Awyposa u N.T. N'omepoBa u nouysoseq A.U.
Namannosa). B ero pabotax «boTtaHuko-reorpamyeckmii odepk HXKHOW Yactu [mccapckoro
xpebTta ¢ kapTon pactutenbHocTuy (1935) «PactutenbHocTb Lepabaackoro n BancyHckoro
panoHoB» (1936) NpMBOOUTCS XapakKTEPUCTMKA PacTUTENBbHOIO NOKPOBA JAHHOW Tepputopun 1
nogpobHoe onucaHne BMAOBOIrO COCTaBa pacTUTENbHbIX COOBLLECTB, a Takke reoboTaHn4eckas
kapTa. l'epbapHble 0b6pasupl, cobpaHHble aaHHoM akcneguumnen (6onee 300) xpaHatca B TASH.

B 1931 r. KomnnekcHas aKkcneguumsi o M3y4YeHU0 COpPHbIX pacTeHun CpegHen Asun
nocetuna xpebet KyrutaHr (NpeuMmyLlecTBEHHO €ero TYPKMEHWCTAHCKYyl0 4acTb). B gaHHoWn
akcneguumm npuHuman yvactme C.A. Hesckun, onybnukosasLuMi BNOCNEACTBUN CBOKO paboTy
«Ouepk pactutenbHocTn Kyrutanr-tay n ero npegropun» (1937), B KOTOpOW NpuUBEN CMUCOK U3
588 BMOOB pacTeHMn N AeTarnbHYK XapaKTepUCTUKY OCHOBHbLIX pacTUTErbHbIX COobLecTB, a
Takke NPeanoXun cXemy BbICOTHOM MOSICHOCTM M onmncan HeCKONbKO HOBbIX BUOOB pacTEHMWMN.
Honroe Bpemsa 3Ta paboTa ocTaBanacb NpPakTUY4EeCKU €eOUHCTBEHHOW CBOAKOW Mo dhrnope
KyrutaHra un Kenud-LLepabaackow rpagpl.

B 1934 rogy noneBble reoboTaHnyeckne nccneposanns B bancyHckux ropax n CypxaH-
Lepabagckon gonvHe npoeoguna E.M. lemypuHa (okorno 200 repbapHbix 06pa3uoB 1 nonesble
OHeBHUKM XpaHaTcss B TASH). B 1940-1941 r.r. J1.W. lMonosa, A.ll. BacunbkoBckas n ..
MpoTONONOB W3y4anu pacTUTENbHbIA MOKPOB MNECTPOLBETHbIX HU3Koropun bancyHckoro wu
Llepabagckoro parnoHoB. Mimu Gbina coctaBneHa reoboTaHndeckasa kapta U cobpaHo Gornee 2
Tbic. 06pa3suoB repbapus (xpanHutca B TASH). B 1964—-1966 r.r. B CypxaHgapbuHcKon obnacTtu
paboTana reoboTaHudeckaa akcneguuus Yarunposema (A.B. Kawomos, X.1HO. Auunos mn X.
Borikabynos), no pesynbTaTtam KOTOpou Gbina cocTaBneHa KapTa pacTUTeNnbHOCTM mMacwTaba
1:200000, repbapHbie cbopbl xpaHaTca B TASH.

[aHHble PnopUCTMYECKNX UCCNEeaoBaHU BTOPOW MONOBMHLI XX Beka npeacTaBrieHbl
Takke B pabotax [xymaeBa (1974), KamenunHa wn XacaHoBa (1987). KpaTtkui aHanus
0cobeHHOCTEN (hNopbl M3yHaeMonm TEPPUTOPMM C OLLEHKOW NokasaTenen BugoBoro oratcrea u
3HOeMM3Ma, a Takke 0630p nctopun GoTaHNYECKNX nccnefoBaHuin NpeacTaBneH B MoHorpagum
P.B. KamenuHa «®PnoporeHeTn4eckun aHanna ectectBeHHon dpriopbl ropHon CpegHen Asmny
(1973). Obwune cBedeHnst O pacTUTENbHOCTM TepputTopum (B TOM 4Yucre reoboTaHu4eckune
onucaHns) NpuBOAATCA B 4-TOMHOM KOJSINEKTUBHOW MoOHorpadun «PacTtutenbHbIn NOKpOB
Y36ekncrtaHa n nyTu ero paumoHansHoro ncrnosne3osaHusay (1971-1984).



B 2012-2013 r.r. MHCTUTYTOM reHodboHAa pacTUTENBHOrO U XMBOTHOro Mupa AH PY3
(HeiHe WHCcTUTYT GoTaHukm n WHcTUTyT 300mormn) Obin peanu3oBaH npoekT «Kagactp
KPaCHOKHWXHbIX BWOOB nopbl U dayHbl TalwkeHTckon u CypxaHgapbuHCKOW obnacrten
Y3b6eknuctaHa» (rocyaapCTtBeHHbI rpaHT Ne UN5-PA-1-11821), B pesdynbTrarte KoToporo 6binu
YCTaHOBINEHbI KOOPAWHATBI U YMCNEHHOCTb nonynsauun 85 Bngoe dnopbl CypxaHaapbUHCKON
obnacTtu, BHeceHHbIX B KpacHyto kHury Y3bekuctaHa (2009), ewe 6 pegkmx BugoB, N3BECTHbIX
ana CypxaHgapbuHCKon obriactm no repbapHbiM gaHHbIM, ObHapyxeHbl He Obinn. B oTyeTe
OaHHOro NpoeKTa yKkasaHbl MECTOHAXOXAEHUS PEAKUX BUOOB U3yHaeMon TeppuTopun.

B 2017-2019 r.r. B xoae npoektoB ®3MB-2016-0914113123 «Cuctematnka ABYAOSbHbIX
pacteHuin npupoaHon dnopbl Y3bekuctaHa» u 13-20170925347 «CeTouHOE KapTUpoBaHWe
dnopbl 3anagHbIX OTPOroB 3epaBLUaHCKoro xpebTa n naeHTurKkauus KnoyeBbix 60TaHNYECKNX
Tepputopui» MHCcTUTyTOM GOTaHMKM Gbin cocTaeneH cnucok dnopbel CypxaH-Llepabagckoro
6oTaHuko-reorpacmyeckoro pavoHa m3 790 BMOoOB COCyaUCTbIX pacTeHun us 352 pogos n 73
CeMelncTB (He onyGrMKoBaH, COAEPXUTCA B OTYETaX YKa3aHHbIX MPOEKTOB).

BaXHbIMM  UCTOYHMKaAMKU MHGOpPMaUMM No BWOOBOMY COCTaBy, reorpadu4eckomy
pPacnpoOCTPaHEHNO U IKONOMMN COCYAMUCTbIX pacTeHuin Y3beknctaHa B LENOM U ero OTAENbHbIX
reorpadmn4eckmx permoHoB (BKItouas naydaemyto Tepputoputo CypxaH-Lepabagckon gonnHbl)
ABNAKOTCSA ABe (pyHOaMeHTanbHble cBogku, «Priopa YsbekncraHa» n «Onpegenurens pacTeHun
CpeaHen Asnny.

LectutomHoe nepBoe nsganune «Pnopbl Y3bekuctaHa» BbiWo n3 nevatn B 1941-1962
r.r., OHO BKMNO4Yano uMHdgopmauuto no 4148 Buaam pacTeHWUn, 3aperncTpMpoBaHHbLIX Ha TOT
nepyvog pAns  YsbekuctaHa (U3 Hux 3663 — abopureHHble, 485 — 3aHOCHble W
WHTPOAYUMpPOBaHHbIE). [na  kaxgoro  BuAa  yKasblBanoCb  pacrnpocTpaHeHue  no
aAMUHUCTPATMBHBbIM 0bBnactsiMm (CornacHo agMWUHUCTPATUBHO-TEPPUTOPMANibHOMY YCTPOWCTBY
Toro nepuoga). C 2016 roga VHcTuTyTOM BoTaHukn AkagemMunn Hayk Y3bekuctaHa 6bina HavyaTa
paboTta no nOAroToBKE HOBOro, OBHOBMEHHOrO WM34aHMsA HauumoHanbHouW «Pnopbi». K
HacTosiweMy BpeMeHn onybnukoBaHbl Tpu Toma HoBou «Propbl Y3bekuctaHa», BKNOYatoLmne
obpaboTtky 15 cemeincts ¢ 58 pogamu n 376 sugamm n noasmgamu (CeHHukos, 2016, 2017,
2019). OgHMM M3 rnaBHbIX OOCTOMHCTB HOBOro magaHusa «®dnopbl Y3bekucraHa» aBAseTCA
AeTanbHas UHopmMaums o pacnpocTpaHeHMn BUAOB Mo 60TaHMKo-reorpadu4eckum okpyram u
panoHaM CTpaHbl COrfacHO COBPEMEHHON cxeme panoHupoBaHus (Toxmbaes u gp., 2016),
BKMOYas uUuTUpoBaHuMe repbapHblx COOPOB MO KaxooMy BuOY W TOYeuyHble KapTbl
pacrnpocTpaHeHus.

B 1968-1993 r.r. 66111 u3gaH 10-tomHbI «OnpegenuTens pacteHun CpegHent Asuny», B
paboTe Haa KOTOPbIM NPUHANK ydacTue Bce Beaylime cneumanuctel no dpnope CpegHen Asuu.
MocnegHuin, oguMHHaguatbiin ToM «Onpegenutensay» 6bin onybnukoaH B 2015 rogy noa
penakuuen npoc. ®.0. XacaHoBa. B HeM NOMMMO CKBO3HOMO ykasatens Ko BCceM ToMam, 6binm
npuBeaeHbl HOBblE BMAbI U HOBblE MECTOHAXOXAEHMUS!, ONMUCAHHbIE UMW CTaBLUME U3BECTHLIMU
nocne nybnvkauum coOOTBETCTBYIOLLIMX TOMOB.



Survey methods

The survey of the vegetation cover was carried out using generally accepted transect field
geobotanical and floristic methods, which are widely utilised in the mapping of vegetation, the
studying and monitoring of pastures, in environmental and engineering surveys, as well as in the
monitoring of the flora of protected areas (Field Geobotany, 1959-1976; Guidelines, 1980; CI1
11-102-97, 1997). Areas where the composition and structure of phytocoenoses were described
include the Karakyr Upland, a strip along the prospect and existing power transmission lines in
the Sherabad Valley, the Khaudag Ridge, the Kattakum Sands and the Kelif-Sherabad Ridge
(secondary areas where the vegetation is not going be affected during the construction). A
standard botanist's range of field tools and instruments was used in the field survey: herbarium
sheets, a plant press, a reflex camera (Canon EOS 550D), a tool to dig up plants, a 50-metre tape
measure and standard geobotanical description blanks. A Xiaomi Mi8 SE smartphone with free
applications MapsMe and GPS Status was used to navigate and take digital geotagged photos.
A binocular optical microscope (Bresser stereo microscope Advance ICD 10-160x, made in
Germany), dissecting needles, specialist literature (including «Onpegenutens pacTeHun
CpegHen Asumn» - A Guide to the Plants of Central Asia, «®nopa YabekucraHa» - The Flora of
Uzbekistan and others) and the collections of the National Herbarium of Uzbekistan TASH
(including digital ones) were used to process material and identify the species of collected
herbaria in a laboratory.

The identification of plant associations was based on the identification of predominating
species. The general plant cover (in %) was established visually. Sites were photographed and
all plant species were recorded, their abundance was established visually using the Braun-
Blanquet vegetation cover scale. Also their phenological stage and condition (normal or
depressed) were identified. In case of rare plant species, their coordinates were recorded, the
area occupied by a population was established and all specimens were counted.

Currently, the classical Braun-Blanquet scale (Braun-Blanquet, 1951) is the commonest
instrument used to estimate species abundance. This method, which allows for a quick and
sufficiently precise evaluation of the role of this or that species in a plant community, divides plants
into several groups based on their abundance and occurrence:

+ — low number of individual plants, cover area 1%;

1 — high number of individual plants, cover area 1-5%;

2 — high number of individual plants, cover area 5-25%;

3 — any number of individual plants, cover area 25-50%;

4 — any number of individual plants, cover area 50—75%;

5 — any number of individual plants, cover area 75% and higher.

Usually, three degrees of degradation (anthropogenic impact) — weak, moderate and
strong — are identified when evaluating plants’ ecological condition. This evaluation is carried out
by experts as part of a field survey. Direct and indirect signs of anthropogenic impact on
vegetation and soil (such as the ploughing of soil, traces of the use of heavy machinery, livestock
grazing, haymowing, high proportion of weeds and adventitious plants and others) are taken into
account. Plants are classified as weedy and adventitious based on available published data
(Nikitin, 1983; CABI: Invasive Species Compendium, 2017; Sennikov et al., 2018).

Weak degradation is characterised by slight worsening of vegetation’s state, including the
presence of individual synanthropic (weedy) plant species, slight worsening of the plants’ state
and decrease in the abundance of some species sensitive to anthropogenic impacts, a slight
decrease in the projective cover and productivity of pasture vegetation. Plant communities are

7



represented by aboriginal plant associations and are quite complete in structure and composition,
where most species are in good living conditions and reproduce themselves properly. They retain
the ability to self-restore under existing pressures.

In moderate degradation negative changes in the structure and composition of plant
communities are quite noticeable. The proportion of xerophytic, ephemeral and weedy plants
grows, some of them becoming subdominants or co-dominants; the state of natural dominants
worsens, their reproduction drops; the projective cover and productivity of pasture vegetation
decreases noticeably. Self-restoration is possible if the anthropogenic pressure is reduced.

In strong degradation the structure and composition of a community are heavily changed,
so that even in some communities aboriginal plants are completely replaced by secondary ones.
Natural dominants are crowded out by ephemeral, inedible and weedy species. All plants (except
weeds) are in a depressed state. The projective cover and productivity of pasture vegetation are
low. Self-restoration is possible only if anthropogenic pressure is stopped for a long period of time;
special steps to revegetate the area are required.

Currently, there are no legal guidelines or standards in Uzbekistan to evaluate the
ecological condition of vegetation (similar to the ‘Estimation criteria for an environmental situation
in a territory to identify environmental emergency areas and environmental calamity areas’ in the
Russian Federation and an identical regulatory document in the Republic of Kazakhstan providing
guantitative criteria to evaluate the condition of vegetation). These criteria can be found in
Appendix 3.

According to the abovementioned documents, moderate degradation criteria are
characterised by changes in the population density of species — indicators of anthropogenic
pressure — by up to 20% in relation to the background conditions, strong degradation criteria —
changes by 20—50% in relation to the background conditions. In the study area degradation
indicators are the following pastoral, segetal and ruderal weeds: species from the genera
Aegilops, Amaranthus, Atriplex, Carthamus, Centaurea, Ceratocephala, Chenopodium, Cirsium,
Cuscuta, Heliotropium, Hypecoum, Onopordum, Xanthium; species Artemisia scoparia, Bromus
tectorum, Capparis spinosa, Ceratocarpus arenarius, Diarthron vesiculosum, Erodium cicutarium,
Hordeum murinum subsp. leporinum, Hulthemia persica, Lagonychium farctum, Papaver
pavoninum, Peganum garmala, Picnomon acarna, Roemeria refracta, Salsola paulsenii,
Taeniatherum caput-medusae (T. crinitum).

After the field research material was processed in a laboratory, lists of plants recorded in
each of the studied sites were compiled. Since the research was carried out in early spring, these
lists are far from being complete. To make a complete list of plants growing in the study area,
more research is needed to be carried out in late spring—early summer and in early autumn.

The names of plant species are given in Russian and Latin. The Latin names are arranged
in the alphabetical order, in accordance with the international taxonomic databases The Plant List
(www.theplantlist.org), International Plant Names Index (www.ipni.org), Catalogue of Life
(www.catalogueoflife.org). Given in brackets are their synonyms, according to «OnpegenuTenb
pacteHuin CpegHent Asnm» (A Guide to the Plants of Central Asia) (1968—-1993) (optional).

Each species in the list is provided with additional information, such as life form (tree,
shrub, subshrub, pnl herb, biennial or annual), phenological stage, living state (normal or
depressed), biotope and status. The status column indicates species listed as threatened in the
Red Data Book of Uzbekistan or IUCN Red List, those planted by man, as well as adventitious
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and weedy species, including quarantine weeds listed as quarantine objects in Uzbekistan. The
statuses of adventitious (brought to the country by chance) and weedy species are based on
available sources (Nikitin, 1983; IUCN/ISSG, 2014; CABI, 2017; Sennikov et al., 2018).

The following abbreviations are used in the tables to indicate life forms: tree — tree, shb —
shrub, sshb — subshrub, pnl — pnl, bnl — biennial, anl — annual. Phenological stages are designated
by the following abbreviations: veg — vegetation, growth; bud — budding; bsm — blossoming, frt —
fruiting; ddpl — dead plants. The following abbreviations refer to a living state: nml — normal; dprd
— depressed. The status is specified using the following abbreviations: RDB RUz — the species is
listed in the Red Data Book of the Republic of Uzbekistan; IUCN — the species is included in the
IUCN Red List. NE (not evaluated) is used for species whose status has never been estimated in
conformity with IUCN international criteria.

The IUCN Red List does not reflect the actual state of affairs for rare species in Uzbekistan
and in the study area, in particular, since no adequate estimation of the country’s floral diversity
has been made in conformity with IUCN Red List Categories and Criteria. The IUCN Red List
proposes 9 species categories (statuses) reflecting the amount of threat to plants, and these
categories form the following groups. Group 1 includes two types of species: EX (Extinct) and EW
(Extinct in the Wild). Threatened species are divided into 3 categories: CR (Critically
Endangered), EN (Endangered) and VU (Vulnerable). The least threatened species form 2
categories: NT (Near Threatened) and LC (Least Concern). And the last group of species is also
divided into 2 categories: DD (Data Deficient) and NE (Not Evaluated). As of now, only 220 of
around 4,380 floral species inhabiting Uzbekistan have been evaluated following IUCN criteria
(5%), with 17 of them included in the IUCN Red List as threatened (categories CR, EN, VU) and
only 5 included in the Red Data Book of Uzbekistan. All the other plant species are listed as NE
(Not Evaluated), which means their status has never been evaluated in conformity with the IUCN
international criteria.

According to the applicable legislation of the Republic of Uzbekistan, special permits are
required to use species listed in the Red Data Book of Uzbekistan, while increased fees are
imposed for their removal from their natural environment and special increased fines for damaging
the Red Book species (depending on their status in the Red Data Book of Uzbekistan) (Resolution
of the Cabinet of Ministers of the Republic of Uzbekistan issued on 20 October, 2014, No. PP-
290 ‘On the regulation of the use of biological resources and permit issuing procedures in nature
management’ (as amended on December 15, 2017) (Appendix 2). No special permit need be
obtained to use plant species present in the IUCN Red List but not listed in the Red Data Book of
the Republic of Uzbekistan, while fees and penalties are the same as those for ordinary species
that are not listed in the Red Data Book.

The current edition of the Red Data Book of Uzbekistan (2019) includes 314 vascular plant
species. Threatened species in the Red Book are grouped into the following categories (have the
following statuses):

0 (BeposiTHO ucuesHyBLlune — probably extinct) — roughly corresponds with the EX and EW
IUCN Red List categories,

1 (Haxogsawumecs noa yrpo3on ncdesHoBeHus — near-extinct) — roughly corresponds with
the CR IUCN Red List category,

2 (Pegkue — rare) — roughly corresponds with the EN IUCN Red List category,

3 (Cokpawatowmecs - declining) — roughly corresponds with the VU and NT IUCN Red
List categories.



Research results
Karakyr Upland

The site designated for the construction of Sherabad Solar IPP is situated between the
villages of Talashkan and Baikishlak, at the foot of the Kelif-Sherabad Ridge, between 37°32'13"
N 66°52'58" E in the north-east and 37°31'48” N 66°50'49” E in the north-west, 37°30'23" N
66°51'28" E in the south-west and 37°31'08” N 66°52’49” E in the south-east. The landscape is a
gentle piedmont composed of Quaternary proluvial deposits and intersected with a few shallow
gullies made by erosion. From the north, south and east the site is bordered by a network of
canals which separate the Karakyr Upland from irrigated agricultural lands; from the west the
territory is bordered by a shallow gully. The soil consists of virgin and fallow sandy and loamy
sierozems, in places mixed with stones, salt or gypsum. Aridity and severe water scarcity hinder
the development of both irrigation- and rain-based farming. However, in the Soviet period, an
unsuccessful attempt was made to develop agriculture in this territory, which can be seen from
furrows and remains of a network of canals covering over 50% of the site area (Photo 1). Since
the last time the territory was worked more than 20—25 years ago, the vegetation on the fallow
piece of land has recovered and currently the territory is covered with ephemeral plants and
saltworts (Salsola orientalis, Carex pachystylis, Poa bulbosa). The dominating species is Salsola
orientalis — subshrub 20-40 cm high forming the upper storey of herbage; the lower storey, up to
10—15 cm from the ground, is composed of ephemeral and ephemeroid plants, the commonest
of which are Poa bulbosa and Carex pachystylis. The virgin areas of the site, which has never
been ploughed or worked in any other way, are dominated by the same plants, but the leading
position is taken by ephemeroid plants, mainly Poa bulbosa (Photo 2). Aridity and strong grazing
has resulted in a very low projective cover, which is not higher than 10-20%. The vegetation is
more or less uniform, with poor species composition, and the only differences between various
portions of the site are slightly varying levels of projective cover and the proportion of Salsola
orientalis, and the absence or presence of some uncommon assectators, such as Acanthophyllum
pungens. Horizontally, dominating plant species are distributed more or less evenly.

The ephemeroid-saltwort association is spread almost all across the Karakyr Upland, with
the exception of a few small salinised areas in depressions occupied by the saltwort-camelthorn-
tamarisk association (Tamarix laxa, Alhagi pseudalhagi, Suaeda altissima, Climacoptera
longistylosa), which belongs to halophilous plants growing on saline soils (Photo 3). There the
vegetation is composed of a shrub storey consisting of tamarisk (Tamarix laxa) and reaching a
height of 1—1.2 m and a herbage storey of saltwort and camelthorn 40-45 cm high. The projective
cover is 40-50%. The narrow strip along the canals, relatively small in area, features secondary
weed associations (Alhagi pseudalhagi, Hordeum murinum subsp. leporinum, Onopordum
leptolepis).

The residents of nearby villages use the Karakyr Upland widely to pasture their livestock,
with uncontrollably organised dumps of domestic and construction waste recorded all along the
periphery of the site (Photo 4). The overall degradation of plants on this site can be described as
moderate. The phytocoenoses consist of natural dominant, subdominant and typical species.
Weeds are not abundant and do not play a significant part in the vegetation cover. No rare species
included in the national or international Red Data Book were recorded during the survey. A total
of 35 species (Table 1) forming the ephemeroid-saltwort association (Salsola orientalis, Carex
pachystylis, Poa bulbosa) on the studied site were recorded during the survey, with 12 species of
aboriginal synanthropic weeds and no adventitious plants found. The saltwort-camelthorn-
tamarisk association (Tamarix laxa, Alhagi pseudalhagi, Suaeda altissima, Climacoptera
longistylosa) consists of 20 species, with no adventitious plants recorded among them (Table 2).
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Table 1. The list of plant species observed in Karakyr Upland in ephemeroid-saltwort

association (Salsola orientalis, Carex pachystylis, Poa bulbosa)

Ne Species Life form | Height, sm | Abundance | Phenophase | Condition Status
1 | Acanthophyllum pnl 20 + veg nml IUCN (2019): Not
pungens (Bunge) Evaluated (NE).
Boiss. - National status:
KONHOYENNCTHUK None. Native
KOMoYni
2 | Alhagi  kirghisorum pnl 30-35 + veg nml IUCN (2019): Not
Schrenk ex Fisch. & Evaluated (NE).
C.A. Mey. - National status:
BepOnoXbs Komnoyka None. Native
KMprusckas
3 | Allium pnl 10-12 + veg dprd IUCN (2019): Not
drepanophyllum Evaluated (NE).
Vved. - nyk National status:
CepnonucTHbIN None. Native
4 | Andrachne sshb 10-12 + veg nml IUCN (2019): Not
fedtschenkoi Evaluated (NE).
Kossinsky - National status:
aHgpaxHe PegyeHko None. Native
5 | Artemisia  scoparia bnl 10-15 + veg nml IUCN (2019): Not
Waldst. & Kitag. — Evaluated (NE).
nonbiHb National status:
MeTenbyartas None. Native.
Weed
6 | Artemisia sogdiana sshb 30-35 + veg nml IUCN (2019): Not
Bunge - nonbiHb Evaluated (NE).
corgunckas National status:
None. Native
7 | Astragalus anl 7-10 + bsm nml IUCN (2019): Not
tribuloides Del. - Evaluated (NE).
acTparan sikopLeBblf National status:
None. Native
8 | Carex pachystilis J. pnl 5-6 1 bud nml IUCN (2019): Not
Gay. - ocoka Evaluated (NE).
Toncroctonbukosasi National status:
None. Native.
Natural dominant
9 | Ceratocarpus anl 12-15 + ddpl nml IUCN (2019): Not
arenarius L. — poray Evaluated (NE).
necyaHbIn National status:
None. Native.
Weed
10 | Ceratocephala anl 3-4 + bsm nml IUCN (2019): Not
falcata (L.) Pers. — Evaluated (NE).
porornaBHuK National status:
cepnoBuaHbIN None. Native.
Weed
11 | Convolvulus sshb 20-40 + veg nml IUCN (2019): Not
hamadae (Vved.) Evaluated (NE).
Petrov — BblOHOK National status:
NyCTbIHU None. Native
12 | Erodium cicutarium anl 7-10 + bsm nml IUCN (2019): Not

(L.) L'Her. — ancTHuk
OObIKHOBEHHbIN

Evaluated (NE).
National status:
None. Native.
Weed
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Ne Species Life form | Height, sm | Abundance | Phenophase | Condition Status

13 | Gagea graminifolia pnl 3-5 + bsm nml IUCN (2019): Not
Vved. — ryCUHbIN nyk Evaluated (NE).
3MaKONUCTHbIN National status:

None. Native

14 | Gagea olgae Regel — pnl 3-5 + bsm nml IUCN (2019): Not

ryCcuHbIV nyk Onbrn Evaluated (NE).
National status:
None. Native

15 | Gagea stipitata pnl 7-10 + bsm nml IUCN (2019): Not
Merckl. ex Bunge — Evaluated (NE).
rYCUHbIN nyk National status:
crebenbyarhbiii None. Native

16 | Gamanthus anl 40-45 + ddpl dprd IUCN (2019): Not
gamocarpus (Moq.) Evaluated (NE).
Bunge - National status:
cnaviHobsmeTHUK None. Native
crnanHonnannual bin

17 | Holosteum anl 5-7 + bsm nml IUCN (2019): Not
umbellatum L. - Evaluated (NE).
KOCTEHEeL, 30HTUYHbIN National status:

None. Native

18 | Iris narbuti O. pnl 10-15 + bsm nml IUCN (2019): Not
Fedtsch. (Juno Evaluated (NE).
narbutii (O.Fedtsch.) National status:
Vved.) - mpuc None. Native
Hapbuda (roHOHa
Hapbuda)

19 | Ixiolirion  tataricum pnl 10-15 + veg nml IUCN (2019): Not
(Pall.)  Schult. & Evaluated (NE).
Schult. f. - National status:
WKCUOMMPUOH None. Native
Tarapckum

20 | Lallemantia royleana anl 7-10 + bsm nml IUCN (2019): Not
(Benth.) Benth. - Evaluated (NE).
nannemaHtus Ponns National status:

None. Native

21 | Leptaleum filifolium anl 3-5 + bsm nml IUCN (2019): Not
(willd.) DC. - Evaluated (NE).
nenrtaneym National status:
HUTENUCTHbIN None. Native

22 | Meniocus linifolius anl 5-7 + bsm nml IUCN (2019): Not
(Steph.) DC. - Evaluated (NE).
nnockonnannual  wk National status:
NbHOJIUCTHBIN None. Native

23 | Microcephala anl 10-15 + bsm nml IUCN (2019): Not
lamellata (Bunge) Evaluated (NE).
Pobed. - National status:
MerKorosioska None. Native
nnactuHyartas

24 | Minuartia meyeri anl 5-7 + veg nml IUCN (2019): Not
(Boiss.) Bornm. — Evaluated (NE).
MUHyapumsi Menepa National status:

None.Native

25 | Onopordum bnl 20-30 + veg nml IUCN (2019): Not
leptolepis DC. - Evaluated (NE).
TaTapHuK National status:

TOHKOYeLlyN4aThIn

None. Native.
Weed
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Ne Species Life form | Height, sm | Abundance | Phenophase | Condition Status
26 | Peganum harmala L. pnl 15-20 + veg nml IUCN (2019): Not
- rapmana Evaluated (NE).
06GbIKHOBEHHas National status:
None. Native.
Weed
27 | Poa bulbosa L. — pnl 5-6 1-2 veg nml IUCN (2019): Not
MATINK FTYKOBUYHBIN Evaluated (NE).
National status:
None. Native.
Natural dominant
28 | Salsola orientalis sshb 20-40 1-2 veg nml IUCN (2019): Not
S.G. Gmel. - Evaluated (NE).
COmNnsiHKa BOCTOYHas, National status:
Kerpeyk None. Native.
Natural dominant
29 | Sedum tetramerum anl 1-2 + veg nml IUCN (2019): Not
Trautv. —  04YMTOK Evaluated (NE).
YeTbIpEXMEPHbIN National status:
None. Native
30 | Streptoloma anl 5-7 + bsm nml IUCN (2019): Not
desertorum Bunge — Evaluated (NE).
3aBUTOK MYCTbIHHBIN National status:
None. Native
31 | Strigosella anl 7-10 + bsm nml IUCN (2019): Not
trichocarpa (Boiss. & Evaluated (NE).
Buhse) Botsch. - National status:
cTpurosenna None. Native
Bonocuctonnannual
ast
32 | Trigonella anl 3-5 + bsm nml IUCN (2019): Not
geminiflora Bunge — Evaluated (NE).
NaXKUTHUK National status:
napHobsmMeTKOBbLIN None. Native
33 | Tulipa turkestanica pnl 5-7 + veg dprd IUCN (2019): Not
Regel — TionbnaH Evaluated (NE).
TYpKECTaHCKUI National status:
None. Native
34 | Veronica  sp. - anl 4-5 + veg nml IUCN (2019): Not
BEPOHMKA Evaluated (NE).
National status:
None. Native
35 | Vulpia persica anl 3-5 1 veg nml IUCN (2019): Not

(Boiss. & Buhse) V.
Krecz. & Bobrov —
BYIbNMs nepcuackas

Evaluated (NE).
National status:
None. Native

Total 34 species

Table 2. The list of plant species observed in Karakyr Upland in saltwort-camelthorn-
tamarisk association (Tamarix laxa, Alhagi pseudalhagi, Suaeda altissima, Climacoptera
longistylosa)

Ne Species Life form | Height, sm | Abundance | Phenophase | Condition Status
1 | Alhagi pseudalhagi pnl 40-45 1 veg nml IUCN (2019):
(M. Bieb.) Desv. — Not Evaluated
BepPOMOXbS KOMKYKa (NE). National
noxHas status: None.
Native
2 | Artemisia  scoparia bnl 15-20 + veg nml IUCN (2019):

Waldst. & Kitag. —

Not Evaluated
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Ne Species Life form | Height, sm | Abundance | Phenophase | Condition Status
NosbIHb (NE). National
mMeTenbyaTas status: None.

Native. Weed

3 | Astragalus anl 7-10 + bsm nml IUCN (2019):
tribuloides Del. - Not Evaluated
acTparan sikopLeBblf (NE). National

status: None.
Native

4 | Atriplex  micrantha anl 10-15 + veg nmi IUCN (2019):

C.A. Mey. Not Evaluated
(NE). National
status: None.
Native. Weed

5 Bromus tectorum L. — anl 7-10 1 veg nml IUCN (2019):

KOCTep KpOBErbHbIV Not Evaluated
(NE). National
status: None.
Native. Weed

6 | Ceratocarpus anl 15-20 1 OT™M nml IUCN (2019):
arenarius L. — poray Not Evaluated
necyaHbIn (NE). National

status: None.
Native. Weed

7 | Ceratocephala anl 3-5 + bsm nmi IUCN (2019):
falcata (L.) Pers. — Not Evaluated
porornaBHuK (NE). National
CepnoBUAHBIN status: None.

Native. Weed

8 | Climacoptera anl 30-35 + oM nml IUCN (2019):
longistylosa (ljin) Not Evaluated
Botsch. - (NE). National
Knumakontepa status: None.
AnvHHocTonbrkoBas Native

9 Erodium cicutarium anl 7-10 1 bsm nml IUCN (2019):
(L.) L'Her. — anctHuk Not Evaluated
0ObIKHOBEHHbIN (NE). National

status: None.
Native. Weed

10 | Gamanthus anl 40-50 1 ddpl dprd IUCN (2019):
gamocarpus (Mog.) Not Evaluated
Bunge - (NE). National
crnanHobsmeTHMK status: None.
cnanHonnannual bin Native

11 | Holosteum anl 5-7 + bsm nml IUCN (2019):
umbellatum L. - Not Evaluated
KOCTEHeL, 30HTUYHbIN (NE). National

status: None.
Native

12 | Hordeum  murinum anl 7-10 1 veg nml IUCN (2019):
subsp. leporinum Not Evaluated
(Link) Arcang. (H. (NE). National
leporinum  Link) - status: None.
AYMEHb 3as4ui Native. Weed

13 | Meniocus linifolius anl 5-7 + bsm nml IUCN (2019):
(Steph.) DC. - Not Evaluated
nnockonnannual K (NE). National
NbHOMUCTHbIN status: None.

Native

14 | Onopordum bnl 20-25 1 veg nml IUCN (2019):

leptolepis DC. - Not Evaluated
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Ne Species Life form | Height, sm | Abundance | Phenophase | Condition Status
TatapHuK (NE). National
TOHKOYELLYNYaThIN status: None.

Native. Weed

15 | Poa bulbosa L. - pnl 5-7 1 veg nml IUCN (2019):

MSATINK FTYKOBUYHBIN Not Evaluated
(NE). National
status: None.

Native

16 | Salsola orientalis sshb 30-40 + veg nmi IUCN (2019):
S.G. Gmel. - Not Evaluated
COMsiHKa BOCTOYHa4, (NE). National
Kenpeyk status: None.

Native

17 | Salsola paulsenii anl 40-50 + ddpl nml IUCN (2019):
Litv. —  consHka Not Evaluated
Maynbcena (NE). National

status: None.
Native. Weed

18 | Salsola  sclerantha anl 30-40 1 ddpl nml IUCN (2019):
C.A. Mey. — consiHka Not Evaluated
xpsiwebsmeTHas (NE). National

status: None.
Native

19 | Suaeda altissima (L.) anl 45-50 1 ddpl nmi IUCN (2019):
Pall. - cBega Not Evaluated
BblCcOKasi (NE). National

status: None.
Native
20 | Tamarix laxa Willd. — shb 100-120 2 veg nml IUCN (2019):

rpebeHLUMK pbIXTbIn

Not Evaluated
(NE). National
status: None.
Native. Natural
dominant

Total 20 species

Photo 1. Old fallow site with ephemeroid-

saltwort assosiations plants

Photo 2. Virgin site with saltwort- assosiations
plants
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Photo 3. Small site with halophytes in Photo 4. Uncontrollably organised dumps
landscape depression

Kattakum Sands and Khaudag Ridge

A site to the north and east of the town of Jarkurgan featuring the transformer station and
power transmission line, where an additional power transmission line is planned for Sherabad
Solar IPP. The site is situated between 37°31'26” N 67°23'45” E in the east, 37°31'48” N 66°50'49”
E in the north-west, 37°30'23” N 66°51°'28” E in the south-west and 37°31'08” N 66°52’49” E in
the south-east. The landscape consists of fixed, semi-fixed and loose sands (Kattakum) (Photos
5, 6) interspersed with saline depressions, with a row of hills (Khaudag) in the centre composed
of red sandstones, sandy loams and saliferous variegated rocks with relatively gentle bulging
slopes intersected with gullies formed by erosion (Photo 7). The residents of nearby villages use
Khaudag to pasture their livestock and dispose of their rubbish in an uncontrolled way, with dumps
of domestic and construction waste recorded in many parts of the site. A small open pit can be
found to the north of the existing power transmission line, providing raw material for a cement
plant. Overgrazing is the main anthropogenic impact on the vegetation (Photo 8).

Photo 5. Kattakum. Sandy plain with Photo 6. Kattakum. Small-dune half-stable
bindweed-ephemeral-ephemeroid sands with ephemeral-bindweed- Calligonum
associations associaions
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Photo 7. Khaudag and solonchak near Photo 8. Pastuting near Khaudag
eastern foothill

The vegetation cover of the sands is mosaic, the projective cover is 15-20% on fixed
sands and 5-10% on loose sands. Most of the sandy area is covered with bindweed-ephemeral-
ephemeroid (Convolvulus hamadae, Carex pachystylis, Carex physodes, Poa bulbosa, Bromus
tectorum, Hordeum murinum subsp. leporinum) and saltwort-bindweed-ephemeroid (Convolvulus
hamadae, Salsola orientalis, Carex pachystylis, Carex physodes, Poa bulbosa) associations, with
small areas covered abundantly with camelthorn (Alhagi kirghisorum) and Hulthemia persica
(Photo 9). These associations are characteristic of less ragged, wavier landscapes. There is no
clear borderline between the bindweed-ephemeral-ephemeroid and saltwort-bindweed-
ephemeroid associations, with the only difference lying in the proportion of Salsola orientalis and
Convolvulus hamadae — in all other aspects the composition of both associations is the same
(Table 3). A total of 40 species were recorded on the site, with 17 aboriginal weeds and only 1
adventitious plant — ruderal weed Xanthium spinosum common throughout Uzbekistan, a few
individuals of which were recorded on the sides of a dirt road running along the existing power
transmission line.

Ephemeral-ephemeroid-Calligonum (Calligonum microcarpum, Carex physodes, Poa
bulbosa, Bromus tectorum, Hordeum murinum subsp. leporinum) and ephemeral-bindweed-
Calligonum (Calligonum microcarpum, Convolvulus hamadae, Poa bulbosa, Bromus tectorum,
Hordeum murinum subsp. leporinum) associations are locally common, occupying a small area
(Photo 10). Vertically, the upper storey of these associations at a height of 50—100 cm is
represented by shrub Calligonum microcarpum, whose density is up to 0.3. The species
composition in the herbage storey is generally similar to that in the previous association, with
insignificant differences. Such associations typical of sands with low dunes were recorded in
points 37°32'57" N 67°20'32" E and 37°34'147" N 67°16'21" E. Plant species are given in Table
4, with no adventitious plants recorded among them.

Rhizogenous psammophyte Carex physodes — a most important edificatory in Central
Asian deserts — predominates in the herbage storey in the abovementioned associations,
alongside Poa bulbosa and annual cereals.

Halophytes abundant in the lower parts of the area at the foot of Khaudag are represented
by a saltwort-tamarisk association, whose species composition is similar to those given in Table
2. The projective cover makes up 30-40% (Photo 11), with just occasional annual saltworts
(Climacoptera sp., Salsola sp., Suaeda sp.) or no vegetation at all in the most heavily salinised
areas (Photo 12). As halophytes usually begin to grow quite late into the season, it is
recommended that to make a comprehensive study of the species composition an additional
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survey should be carried out in the saltwort’s blossoming and fruiting periods, in late August—
September.

The vegetation on Khaudag is represented by saltwort-bindweed-ephemeroid
associations, which are generally similar to those in Table 3, with just minor differences in the
species composition (Table 5). The vegetation on the top of Khaudag is heavily degraded by
overgrazing, with  harmala-ephemeral-ephemeroid and harmala-saltwort-ephemeroid
associations (Peganum garmala, Salsola orientalis, Carex pachystylis, Poa bulbosa, Bromus
tectorum Hordeum murinum subsp. leporinum) typical of desert pastures predominating in this
part of the site (Photos 13, 14).

The overall plant degradation in the Kattakum Sands with small-size dunes can be
described as moderate. The phytocoenoses are composed of natural dominant, subdominant and
typical species. Weeds are not abundant and do not play any significant part in the vegetation of
the sands, while adventitious species were represented by individual specimens of Xanthium
spinosum. In the Khaudag Ridge some areas are moderately degraded, while others are strongly
degraded by overgrazing.

No rare species included in the national or international Red Data Books were recorded
during the surveys in the Kattakum Sands or in the Khaudag ridge. However, it is possible that
they inhabit the sites (Appendix 1), so it is recommended that an additional survey should be
carried out, best in late April—first half of May.

Table 3. The list of plant species in bindweed-ephemeral-ephemeroid (Convolvulus
hamadae, Carex pachystylis, Carex physodes, Poa bulbosa, Bromus tectorum, Hordeum
murinum subsp. leporinum) and saltwort-bindweed-ephemeroid (Convolvulus hamadae,

Salsola orientalis, Carex pachystylis, Carex physodes, Poa bulbosa) associations in

Kattakum Sands

Ne Species Life form Height, | Abundance | Phenophase | Condition Status
sm
1 | Agriophyllum anl 35-45 + ddpl nml IUCN (2019):
lateriflorum (Lam.) Not Evaluated
Mog. —  Kymapuuk (NE). National
60oKOLBETKOBBIN status: None.
Native
2 | Alhagi kirghisorum pnl 30-40 + (Ha veg nml IUCN (2019):
Schrenk ex Fisch. & NoKarbHbIX Not Evaluated
C.A. Mey. - yyacTkax go (NE). National
BepbnoxXbst  Komo4ka 1-2) status: None.
KMprusckas Native
3 | Alyssum desertorum anl 5-6 + bsm nml IUCN (2019):
Stapf — Oypayok Not Evaluated
NYCTbIHHbIN (NE). National
status: None.
Native
4 | Astragalus excedens sshb 30-40 + veg nml IUCN (2019):
Popov & Kult. - Not Evaluated
acTtparan (NE). National
BbICTYNaoLWN status: None.
Native
5 | Astragalus oxyglottis anl 7-10 + bsm nml IUCN (2019):
M. Bieb. — actparan Not Evaluated
OCTPOMMOAHbIN (NE). National
status: None.
Native
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Ne Species Life form Height, | Abundance | Phenophase | Condition Status

sm

6 | Astragalus tribuloides anl 7-10 + bsm nml IUCN (2019):
Del. - acTparan Not Evaluated
sAKopLeBbIv (NE). National

status: None.
Native

7 Bromus tectorum L. — anl 7-10 + veg nml IUCN (2019):

KOCTep KpOBErbHbIV Not Evaluated
(NE). National
status: None.

Native.
CopHbiit

8 | Carex pachystilis J. pnl 5-7 1 bud nml IUCN (2019):
Gay. - ocoka Not Evaluated
Toncroctonbukosas (NE). National

status: None.
Native. Natural
dominant

9 | Carex physodes M. pnl 7-10 1 veg nml IUCN (2019):
Bieb. — ocoka B3gyTas, Not Evaluated
unak (NE). National

status: None.
Native. Natural
dominant

10 | Ceratocarpus anl 15-20 + ddpl nml IUCN (2019):
arenarius L. — porad Not Evaluated
necyaHbln (NE). National

status: None.
Native. Weed

11 | Ceratocephala falcata anl 3-5 + bsm nml IUCN (2019):
(L.) Pers. - Not Evaluated
porornaBHuK (NE). National
CepnoBUAHBIN status: None.

Native. Weed

12 | Chorispora tenella anl 7-10 + bsm nml IUCN (2019):
(Pall.) DC. - Not Evaluated
Xxopucropa HexHas (NE). National

status: None.
Native.

13 | Climacoptera sp. - anl 20-30 + ddpl nml IUCN (2019):

KnumakonTepa Not Evaluated
(NE). National
status: None.

Native.

14 | Convolvulus hamadae sshb 30-40 1-2 veg nml IUCN (2019):
(Vved.) Petrov  — Not Evaluated
BbHOHOK NyCTbIHMU, (NE). National
naprek status: None.

Native. Natural
dominant

15 | Cousinia sp. — Ky3uHusi bnl 10-15 + veg nml IUCN (2019):

Not Evaluated
(NE). National
status: None.
Native.
16 | Descurainia sophia (L.) anl 10-15 + bud nml IUCN (2019):

Webb. & Prantl -
neckypeHunsa Codus

Not Evaluated
(NE). National
status: None.
Native. Weed
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Ne Species Life form Height, | Abundance | Phenophase | Condition Status

sm

17 | Eminium lehmanii pnl 15-20 +-1 bsm nml IUCN (2019):
(Bunge) O. Kuntze — Not Evaluated
aMUHUYM JlemaHa (NE). National

status: None.
Native.

18 | Erodium ciconium anl 7-10 + bsm nml IUCN (2019):
(Jusl.) L'Her. —anctHuk Not Evaluated
OJTMHHOKITIOBBIN (NE). National

status: None.
Native. Weed

19 | Erodium cicutarium (L.) anl 7-10 + bsm nml IUCN (2019):
L'Her. —  auCTHUK Not Evaluated
0ObIKHOBEHHbIN (NE). National

status: None.
Native. Weed

20 | Gagea divaricata pnl 5-7 + bsm nml IUCN (2019):
Regel — rycuHbIi nyk Not Evaluated
pacTonbIpeHHbIN (NE). National

status: None.
Native.

21 | Gagea pnl 5-7 + bsm nml IUCN (2019):
pseudoreticulata Vved. Not Evaluated
- rYyCUHbIV nyK (NE). National
noXHoceTyaTbIn status: None.

Native.

22 | Gagea stipitata Merckl. pnl 7-10 + bsm nml IUCN (2019):
ex Bunge — rycuHbin Not Evaluated
nyk crebenbyatbivi (NE). National

status: None.
Native.

23 | Gamanthus anl 30-40 + ddpl dprd IUCN (2019):
gamocarpus (Moq.) Not Evaluated
Bunge - (NE). National
CNanHOLBETHUK status: None.
cnanHonNnoaHbIN Native.

24 | Holosteum umbellatum anl 5-7 + bsm nml IUCN (2019):
L. - KOCTEeHel, Not Evaluated
30HTUYHBIN (NE). National

status: None.
Native.

25 | Hordeum murinum anl 7-10 + veg nml IUCN (2019):
subsp. leporinum Not Evaluated
(Link)  Arcang. (H. (NE). National
leporinum  Link) — status: None.
AYMEHb 3as4ui Native. Weed

26 | Hulthemia persica shb 30-40 + (Ha veg nml IUCN (2019):
(Michx. &  Juss)) TNoKarnbHbIX Not Evaluated
Bornm. — xynbTemus yyacTkax go (NE). National
nepcuackas 1-2) status: None.

Native. Weed

27 | Ixiolirion tataricum pnl 7-10 + veg nml IUCN (2019):
(Pall.) Schult. & Schult. Not Evaluated
f. —  MKCMOMMPUOH (NE). National
TaTtapckun status: None.

Native.

28 | Koelpinia linearis Pall. anl 7-10 + veg nml IUCN (2019):

- KenbnuHus
nuHenHas

Not Evaluated
(NE). National
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Ne Species Life form Height, | Abundance | Phenophase | Condition Status
sm
status: None.
Native.

29 | Leptaleum filifolium anl 5-6 + bsm nml IUCN (2019):
(willd.) DC. - Not Evaluated
nenrtaneym (NE). National
HUTEMUCTHBIN status: None.

Native.

30 | Meniocus linifolius anl + bsm nml IUCN (2019):
(Steph.) DC. - Not Evaluated
NAOCKONNOAHNK (NE). National
NbHOMMNCTHbIN status: None.

Native.

31 | Merendera robusta pnl 5-10 + bsm nml IUCN (2019):
Bunge - wmepeHgepa Not Evaluated
KpynHas (NE). National

status: None.
Native.

32 | Onopordum leptolepis bnl 20-25 + veg nml IUCN (2019):
DC. - TaTapHuK Not Evaluated
TOHKOYeLLyn4aTbIn (NE). National

status: None.
Native. Weed

33 | Peganum harmala L. — pnl 30-40 + veg nml IUCN (2019):
rapmana Not Evaluated
06bIKHOBEHHas (NE). National

status: None.
Native. Weed

34 | Phlomoides pnl 20-25 + veg nml IUCN (2019):
boissieriana  (Regel) Not Evaluated
Adylov, Kamelin & (NE). National
Makhm. — dpnomoungec status: None.
Byacbe Native.

35| Poa bulbosa L. - pnl 7-10 1-2 veg nml IUCN (2019):
MSATINK FTYKOBUYHBIN Not Evaluated

(NE). National

status: None.

Native. Natural
dominant

36 | Salsola orientalis S.G. sshb 30-40 +-1 veg nml IUCN (2019):
Gmel. —  consHka Not Evaluated
BOCTOYHas, Kermpeyk (NE). National

status: None.
Native

37 | Salsola paulsenii Litv. anl 30-35 + ddpl nml IUCN (2019):

— congHka MNaynbceHa Not Evaluated
(NE). National
status: None.
Native. Weed

38 | Streptoloma anl 7-10 + bsm nml IUCN (2019):
desertorum Bunge - Not Evaluated
3aBUTOK MYCTbIHHBIN (NE). National

status: None.
Native.
39 | Trigonella geminiflora anl 5-7 + bsm nml IUCN (2019):

Bunge — naxuTHUK
napHOLBETKOBbIN

Not Evaluated

(NE). National

status: None.
Native.
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— OYPHULLHUK KOMHOYMIA

Ne Species Life form Height, | Abundance | Phenophase | Condition Status
sm
40 | Xanthium spinosum L. anl 20-25 + veg nml IUCN (2019):

Not Evaluated
(NE). National
status: None.
Adventive
Weedy

Bcero Buaos: 40

Table 4. The list of plant species, recorded on small-dunes degraded sands in ephemeral-

ephemeroid-Calligonum (Calligonum microcarpum, Carex physodes, Poa bulbosa,
Bromus tectorum, Hordeum murinum subsp. leporinum) and ephemeral-bindweed-

Calligonum (Calligonum microcarpum, Convolvulus hamadae, Poa bulbosa, Bromus
tectorum, Hordeum murinum subsp. leporinum) associations

Ne Species Life form Height, | Abundance | Phenophase | Condition Status

sm

1 | Agriophyllum anl 35-45 + ddpl nml IUCN (2019):
lateriflorum (Lam.) Not Evaluated
Mog. —  Kymapuuk (NE). National
6oKoLBETKOBBIN status: None.

Native.

2 | Alhagi kirghisorum pnl 30-40 + (Ha veg nml IUCN (2019):
Schrenk ex Fisch. & nokanbHbIX Not Evaluated
C.A. Mey. - y4yacTkax go (NE). National
BepOnOXbsl  KOMHoYKa 1-2) status: None.
Knprmackas Native.

3 | Alyssum desertorum anl 5-6 + bsm nml IUCN (2019):
Stapf —  Bypayok Not Evaluated
NYCTbIHHbIV (NE). National

status: None.
Native.

4 | Artemisia diffusa sshb 30-35 + veg nml IUCN (2019):
Krasch. ex Poljakov — Not Evaluated
nonblHb packngucras (NE). National

status: None.
Native.

5 | Astragalus excedens sshb 30-40 + veg nml IUCN (2019):
Popov & Kult. - Not Evaluated
actparan (NE). National
BbICTYNaoLWNA status: None.

Native.

6 | Astragalus oxyglottis anl 7-10 + bsm nml IUCN (2019):
M. Bieb. — actparan Not Evaluated
OCTPOMMOAHbIN (NE). National

status: None.
Native.

7 | Astragalus tribuloides anl 7-10 + bsm nml IUCN (2019):
Del. - acTparan Not Evaluated
sAKopLeBbIv (NE). National

status: None.
Native.

8 Bromus tectorum L. — anl 7-10 + veg nml IUCN (2019):

KOCTep KpOBErbHbIV Not Evaluated
(NE). National
status: None.
Native. Weed

9 | Calligonum shb 50-100 2 veg nml IUCN (2019):
microcarpum I.G. Not Evaluated
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Ne Species Life form Height, | Abundance | Phenophase | Condition Status
sm
Borshch. — kaHgbIM (NE). National
menkonnanlbii status: None.
Native. Natural
dominant

10 | Carex physodes M. pnl 7-10 1 veg nml IUCN (2019):
Bieb. — ocoka B3gyTas, Not Evaluated
unak (NE). National

status: None.
Native. Natural
dominant

11 | Ceratocarpus anl 15-20 + ddpl nml IUCN (2019):
arenarius L. — poray Not Evaluated
necyaHbIn (NE). National

status: None.
Native. Weed

12 | Ceratocephala falcata anl 3-5 + bsm nml IUCN (2019):
(L.) Pers. - Not Evaluated
porornaBHuK (NE). National
CepnoBUAHBIN status: None.

Native. Weed

13 | Chorispora tenella anl 7-10 + bsm nml IUCN (2019):
(Pall.) DC. - Not Evaluated
Xopuvcrnopa HexHas (NE). National

status: None.
Native.

14 | Convolvulus hamadae sshb 30-40 1-2 veg nml IUCN (2019):
(Vved.) Petrov  — Not Evaluated
BbIOHOK MyCTbIHK, (NE). National
napTek status: None.

Native. Natural
dominant

15 | Eminium lehmanii pnl 15-20 +-1 bsm nml IUCN (2019):
(Bunge) O. Kuntze — Not Evaluated
aMuHUyM JlemaHa (NE). National

status: None.
Native.

16 | Erodium ciconium anl 7-10 + bsm nml IUCN (2019):
(Jusl.) L'Her. —ancTHuk Not Evaluated
OJTMHHOKITIOBBIN (NE). National

status: None.
Native. Weed

17 | Erodium cicutarium (L.) anl 7-10 + bsm nml IUCN (2019):
L'Her. —  aucTHuK Not Evaluated
OBbIKHOBEHHbIN (NE). National

status: None.
Native. Weed

18 | Gagea divaricata pnl 5-7 + bsm nml IUCN (2019):
Regel — rycuHbIn nyk Not Evaluated
pacTonbIpeHHbIN (NE). National

status: None.
Native.

19 | Gagea stipitata Merckl. pnl 7-10 + bsm nml IUCN (2019):
ex Bunge — rycuHbin Not Evaluated
nyk ctebenbyatbii (NE). National

status: None.
Native.

20 | Gamanthus anl 30-40 + ddpl dprd IUCN (2019):
gamocarpus  (Moq.) Not Evaluated
Bunge - (NE). National
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Ne Species Life form Height, | Abundance | Phenophase | Condition Status
sm
CNanHOLIBETHUK status: None.
CManHoMMNOAHbIN Native.

21 | Holosteum umbellatum anl 5-7 + bsm nml IUCN (2019):
L. — KOoCTeHel, Not Evaluated
30HTUYHBIN (NE). National

status: None.
Native.

22 | Hordeum murinum anl 7-10 + veg nml IUCN (2019):
subsp. leporinum Not Evaluated
(Link)  Arcang. (H. (NE). National
leporinum  Link) — status: None.
SYMEHb 3as4Min Native. Weed

23 | Hulthemia persica shb 30-40 + veg nml IUCN (2019):
(Michx. &  Juss.) Not Evaluated
Bornm. — xynbTemus (NE). National
nepcugckas status: None.

Native. Weed

24 | Iris longiscapa Ledeb. pnl 7-10 + veg nml IUCN (2019):
- npuc Not Evaluated
AnvHHOCTEDENbHBIN (NE). National

status: None.
Native.

25 | Ixiolirion tataricum pnl 7-10 + veg nml IUCN (2019):
(Pall.) Schult. & Schult. Not Evaluated
f. —  wukcnonupuoH (NE). National
TaTtapckun status: None.

Native.

26 | Koelpinia linearis Pall. anl 7-10 + veg nml IUCN (2019):
- KeNbNUHUS Not Evaluated
NMHENHas (NE). National

status: None.
Native.

27 | Leptaleum filifolium anl 5-6 + bsm nml IUCN (2019):
(willd.) DC. - Not Evaluated
nenrtaneym (NE). National
HUTENUCTHbLIN status: None.

Native.

28 | Meniocus linifolius anl + bsm nml IUCN (2019):
(Steph.) DC. - Not Evaluated
NOCKONNOAHNK (NE). National
NbHOSMMUCTHbIN status: None.

Native.

29 | Merendera robusta pnl 5-10 + bsm nml IUCN (2019):
Bunge — mepeHaepa Not Evaluated
KpynHas (NE). National

status: None.
Native.

30 | Onopordum leptolepis bnl 20-25 + veg nml IUCN (2019):
DC. - TaTapHuK Not Evaluated
TOHKOYeLLynyaTbIn (NE). National

status: None.
Native. Weed

31 | Peganum harmala L. — pnl 30-40 + veg nml IUCN (2019):
rapmana Not Evaluated
06bIKHOBEHHas (NE). National

status: None.
Native. Weed

32 | Phlomoides pnl 20-25 + veg nml IUCN (2019):

boissieriana  (Regel) Not Evaluated
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Ne Species Life form Height, | Abundance | Phenophase | Condition Status
sm
Adylov, Kamelin & (NE). National
Makhm. — dpnomoungec status: None.
byacbe Native.

33 | Poa bulbosa L. - pnl 7-10 1-2 veg nml IUCN (2019):
MATINK FTYKOBUYHBIN Not Evaluated

(NE). National

status: None.

Native. Natural
dominant

34 | Salsola arbuscula Pall. shb 50-100 + veg nml IUCN (2019):
- consiHKka Not Evaluated
JepesueBuaHas, (NE). National
6osnbiL status: None.

Native.

35 | Salsola orientalis S.G. sshb 30-40 + veg nml IUCN (2019):
Gmel. —  consaHka Not Evaluated
BOCTOYHas, Kerpeyk (NE). National

status: None.
Native

36 | Salsola paulsenii Litv. anl 30-35 + ddpl nml IUCN (2019):

— congHka NaynbceHa Not Evaluated
(NE). National
status: None.
Native. Weed

37 | Stipagrostis  karelinii pnl 50-60 +-1 veg nml IUCN (2019):
(Trin. & Rupr.) Not Evaluated
H.Scholz (Aristida (NE). National
karelinii (Trin. & Rupr.) status: None.
Roshev.) — cenuH Native.
KapennHa (apuctuga
KapenwuHa)

38 | Stipagrostis pennata pnl 50-60 +-1 veg nml IUCN (2019):
(Trin.) De  Winter Not Evaluated
(Aristida pennata Trin.) (NE). National
— CenuH NepucTbIn status: None.
(apuctnga nepuctas) Native.

39 | Streptoloma anl 7-10 + bsm nml IUCN (2019):
desertorum Bunge - Not Evaluated
3aBUTOK NYCTbIHHbIN (NE). National

status: None.
Native.

40 | Strigosella anl 10-20 + bsm nml IUCN (2019):
turkestanica (Litv.) Not Evaluated
Botsch. — cTpurosenna (NE). National
TypKkecTaHcKas status: None.

Native.

41 | Trigonella geminiflora anl 5-7 + bsm nml IUCN (2019):

Bunge — naxuTHUK
napHOLBETKOBBI

Not Evaluated

(NE). National

status: None.
Native.

Bcero Buaos: 41
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Table 5. The list of plant species of saltwort-bindweed-ephemeroid (Convolvulus
hamadae, Salsola orientalis, Carex pachystylis, Poa bulbosa) and harmala-saltwort-
ephemeroid (Peganum garmala, Salsola orientalis, Carex pachystylis, Poa bulbosa)

associations in Khaudag

Ne Species Life form Height, | Abundance | Phenophase | Condition Status

sm

1 | Alhagi kirghisorum pnl 30-40 + veg nml IUCN (2019):
Schrenk ex Fisch. & Not Evaluated
C.A. Mey. - (NE). National
BepOnOXbsl  KOMHOYKa status: None.
Knprmackas Native.

2 | Allium protensum pnl 10-15 + veg nml IUCN (2019):
Wendelbo (Allium Not Evaluated
schubertii Zucc.) — nyk (NE). National
BbITAHYThIN (nyk status: None.
Llly6epTa) Native.

3 | Alyssum desertorum anl 5-6 + bsm nml IUCN (2019):
Stapf — Oypayok Not Evaluated
NYCTbIHHbIN (NE). National

status: None.
Native.

4 | Artemisia diffusa sshb 30-35 + veg nml IUCN (2019):
Krasch. ex Poljakov — Not Evaluated
NonbIHb packuaucTas (NE). National

status: None.
Native.

5 | Astragalus excedens sshb 30-40 + veg nml IUCN (2019):
Popov & Kult. - Not Evaluated
acTtparan (NE). National
BbICTYNaloLLMMn status: None.

Native.

6 | Astragalus tribuloides anl 7-10 + bsm nml IUCN (2019):
Del. - acTparan Not Evaluated
AKOPLIEBbIN (NE). National

status: None.
Native.

7 Bromus tectorum L. — anl 7-10 +-1 veg nml IUCN (2019):

KOCTep KpOBErbHbIV Not Evaluated
(NE). National
status: None.
Native. Weed

8 | Capparis spinosa L. — pnl 50-60 + veg nml IUCN (2019):

Kanepubl Konoyne Not Evaluated
(NE). National
status: None.

Native.

9 | Carex pachystilis J. pnl 5-7 1-2 bud nml IUCN (2019):
Gay. - ocoka Not Evaluated
Toncroctonbukosasi (NE). National

status: None.
Native. Natural
dominant

10 | Carex physodes M. pnl 7-10 + veg nml IUCN (2019):
Bieb. — ocoka B3gyTas, Not Evaluated
unak (NE). National

status: None.
Native. Natural
dominant
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Ne Species Life form Height, | Abundance | Phenophase | Condition Status

sm

11 | Ceratocarpus anl 15-20 + ddpl nml IUCN (2019):
arenarius L. — poray Not Evaluated
necyaHbln (NE). National

status: None.
Native. Weed

12 | Ceratocephala falcata anl 3-5 + bsm nml IUCN (2019):
(L.) Pers. - Not Evaluated
porornasHuK (NE). National
CepnoBUAHBIN status: None.

Native. Weed

13 | Chorispora tenella anl 7-10 + bsm nml IUCN (2019):
(Pall.) DC. - Not Evaluated
Xopucrnopa HexHas (NE). National

status: None.
Native.

14 | Convolvulus hamadae sshb 30-40 1 veg nml IUCN (2019):
(Vved.) Petrov  — Not Evaluated
BbIOHOK NyCTbIHK, (NE). National
naprek status: None.

Native. Natural
dominant

15 | Descurainia sophia (L.) anl 10-15 + bud nml IUCN (2019):
Webb. & Prantl - Not Evaluated
neckypeHus Codums (NE). National

status: None.
Native. Weed

16 | Eminium lehmanii pnl 15-20 + bsm nml IUCN (2019):
(Bunge) O. Kuntze — Not Evaluated
AMUHUYM JlemaHa (NE). National

status: None.
Native.

17 | Erodium cicutarium (L.) anl 7-10 + bsm nml IUCN (2019):
L’'Her. —  aucTHUK Not Evaluated
0ObIKHOBEHHIN (NE). National

status: None.
Native. Weed

18 | Gagea pnl 5-7 + bsm nml IUCN (2019):
pseudoreticulata Vved. Not Evaluated
- rYyCUHbIV nyK (NE). National
noXHoceTyaTbIn status: None.

Native.

19 | Gagea stipitata Merckl. pnl 7-10 + bsm nml IUCN (2019):
ex Bunge — rycuHbIn Not Evaluated
nyk crebenbyaTbin (NE). National

status: None.
Native.

20 | Gamanthus anl 30-40 + ddpl dprd IUCN (2019):
gamocarpus (Moq.) Not Evaluated
Bunge - (NE). National
CNanHOLUBETHUK status: None.
cnanHonNNoaHbIN Native.

21 | Holosteum umbellatum anl 5-7 + bsm nml IUCN (2019):
L. - KOCTeHel, Not Evaluated
30HTUYHBIN (NE). National

status: None.
Native.

22 | Hordeum murinum anl 7-10 1 veg nml IUCN (2019):
subsp. leporinum Not Evaluated
(Link)  Arcang. (H. (NE). National
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Ne Species Life form Height, | Abundance | Phenophase | Condition Status
sm
leporinum  Link) — status: None.
AYMEHb 3as4ui Native. Weed

23 | Hulthemia persica shb 30-40 + veg nml IUCN (2019):
(Michx. &  Juss)) Not Evaluated
Bornm. — xynbTemus (NE). National
nepcuackas status: None.

Native. Weed

24 | Ixiolirion tataricum pnl 7-10 + veg nml IUCN (2019):
(Pall.) Schult. & Schult. Not Evaluated
f. —  wukcnonupuoH (NE). National
TaTtapckun status: None.

Native.

25 | Koelpinia linearis Pall. anl 7-10 + veg nml IUCN (2019):
- KeNbNUHUs Not Evaluated
nuHenHas (NE). National

status: None.
Native.

26 | Leptaleum filifolium anl 5-6 + bsm nml IUCN (2019):
(Willd.) DC. - Not Evaluated
nenrtaneym (NE). National
HUTENUCTHbLIN status: None.

Native.

27 | Meniocus linifolius anl + bsm nml IUCN (2019):
(Steph.) DC. - Not Evaluated
NAOCKONNOAHNK (NE). National
NbHOMMNCTHbIN status: None.

Native.

28 | Merendera robusta pnl 5-10 + bsm nml IUCN (2019):
Bunge - mepeHgepa Not Evaluated
KpynHas (NE). National

status: None.
Native.

29 | Onopordum leptolepis bnl 20-25 + veg nml IUCN (2019):
DC. - TaTapHuK Not Evaluated
TOHKOYeLLyn4aTbIn (NE). National

status: None.
Native. Weed

30 | Peganum harmala L. — pnl 30-40 +-2 veg nml IUCN (2019):
rapmana Not Evaluated
06bIKHOBEHHas (NE). National

status: None.
Native. Weed

31 | Poa bulbosa L. - pnl 7-10 1-2 veg nml IUCN (2019):

MATIINK JTYKOBUYHBIN Not Evaluated
(NE). National
status: None.
Native. Natural

dominant

32 | Ranunculus pnl 5-6 + veg nml IUCN (2019):
sewerzowii Regel - Not Evaluated
noTtuk CesepuoBa (NE). National

status: None.
Native.
33 | Salsola orientalis S.G. sshb 30-40 1-2 veg nml IUCN (2019):

Gmel. -  consHka
BOCTOYHas, Kenpeyk

Not Evaluated

(NE). National

status: None.
Native
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34 | Salsola paulsenii Litv. anl 30-35 + ddpl nml IUCN (2019):
— congHka NaynbceHa Not Evaluated

(NE). National
status: None.
Native. Weed

35 | Streptoloma anl 7-10 + bsm nml IUCN (2019):
desertorum Bunge - Not Evaluated
3aBUTOK MYCTbIHHBIN (NE). National

status: None.
Native.

36 | Strigosella anl 10-20 + bsm nml IUCN (2019):
turkestanica (Litv.) Not Evaluated
Botsch. — cTpurosenna (NE). National
TypKecTaHcKas status: None.

Native.

37 | Trigonella geminiflora anl 5-7 + bsm nml IUCN (2019):
Bunge — naxuTHUK Not Evaluated
napHOLBETKOBbIN (NE). National

status: None.
Native.

38 | Zygophyllum shb 50-70 + bsm nml IUCN (2019):
atriplicoides Fisch. & Not Evaluated
C.A. Mey. (NE). National
(Halimiphyllum status: None.
atriplicoides Boriss.) — Native.
NapHOMMNCTHUK

ne6enoBuaHbIN

Bcero Bugos: 38

Photo 9. Bindweed -ephemeral-ephemeroid

associations

Photo 10. Ephemeral-bindweed- Calligonum
associations
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Photo 11. Halophytes (Salsola-Tamarix Photo 12.Sparse Salsola associations in
associations) in relief depression relief depression

Photo 13. Harmala - ephemeral —ephemeroid Photo 14. Harmala - ephemeral —ephemeroid
associations on the top of Khaudag associations on the top of Khaudag

Sherabad valley

The part of the Sherabad valley with the existing and prospect power transmission
lines features an anthropogenic landscape (cotton, wheat and alfalfa fields, orchards,
vegetable gardens, tree lines, roads, networks of irrigation canals and villages (Photos
15—18). Secondary associations of ruderal and segetal weeds occupy small areas along
roads, canals and field borders. Riparian and halophytic (tamarisk, camelthorn, reed)
associations were recorded fragmentarily on the floodplain of the Karasu River. A total of
48 plant species, including cultivated plants (Table 6) were recorded in this part of the
project territory, with 4 adventitious species and 12 synanthropic weeds. As halophytes,
tugai plants and weeds usually begin to grow quite late in the season, it is recommended
that to make a comprehensive study of the species composition an additional survey
should be carried out in late summer (August—September).

Table 6. The list of plant species of anthropogenic landscape of Sherabad valley

Ne Species Life form | Height, | Abundance | Phenophase | Condition Status
sm
1 | Aeluropus litoralis pnl 10-15 1 veg nml IUCN (2019):
(Gouan.) Parl. - Least Concern
npubpexHnLa (LC). National
COJI0HYaKoBas
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sm
status: None.
Native.

2 | Alhagi kirghisorum pnl 40-45 1-2 veg nml IUCN (2019):
Schrenk ex Fisch. & Not Evaluated
C.A. Mey. - (NE). National
BepOnioXbs  KOMHoUKa status: None.
Knpruackas Native.

3 | Alhagi pseudalhagi (M. pnl 40-45 1-2 veg nml IUCN (2019):
Bieb.) Desv. - Not Evaluated
BepONoXbsi  Komto4ka (NE). National
noxHasi status: None.

Native.

4 | Artemisia scoparia bnl 15-20 +-1 veg nml IUCN (2019):
Waldst. & Kitag. — Not Evaluated
nonbIHb MeTenbyartas (NE). National

status: None.
Native. Weed

5 | Arundo donax L. - pnl 180- + veg nml IUCN (2019):
apyHgo 250 Least Concern
TPOCTHUKOBUAHBIN (LC). National

status: None.
Native.

6 | Atriplex micrantha C.A. anl 10-15 + veg nml IUCN (2019):
Mey. - nebepa Not Evaluated
MernkonnoaHas (NE). National

status: None.
Native. Weed

7 Bromus tectorum L. — anl 7-10 1 veg nml IUCN (2019):

KOCTep KpOBErbHbIV Not Evaluated
(NE). National
status: None.
Native. Weed

8 | Capparis spinosa L. — pnl 50-60 + veg nml IUCN (2019):

Kanepubl Konoyne Not Evaluated
(NE). National
status: None.

Native.

9 | Ceratocarpus arenarius anl 15-20 +-1 ddpl nml IUCN (2019):

L. — poray nec4aHbin Not Evaluated
(NE). National
status: None.
Native. Weed

10 | Ceratocephala falcata anl 3-5 + bsm nml IUCN (2019):
(L.) Pers. - Not Evaluated
porornaBHuK (NE). National
CepnoBUAHbIN status: None.

Native. Weed

11 | Climacoptera sp. - anl 30-35 + ddpl nml IUCN (2019):

Knumakontepa Not Evaluated
(NE). National
status: None.

Native.
12 | Convolvulus arvensis anl 15-20 + veg nml IUCN (2019):

L. — BbIOHOK noneBom

Not Evaluated
(NE). National
status: None.
Adventive.
Weed
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13 | Cynodon dactylon (L.) pnl 15-20 1-2 veg nml IUCN (2019):
Pers. —  cBMHOpOW Not Evaluated
nanb4yatbIn (NE). National

status: None.
Adventive.
Weed

14 | Elaeagnus angustifolia aep 200- + veg nml IUCN (2019):

L. — NOX y3KOMMUCTHbIN 400 Least Concern
(LC). National
status: None.
Native. Planted

15 | Erianthus ravennae (L.) pnl 150- + veg nml IUCN (2019):
P. Beauv. — apuaHTyc 200 Not Evaluated
paBEeHHCKWI (NE). National

status: None.
Native.

16 | Erodium cicutarium (L.) anl 7-10 1 bsm nml IUCN (2019):
L'Her. —  auUCTHUK Not Evaluated
0ObIKHOBEHHbIN (NE). National

status: None.
Native. Weed

17 | Gamanthus anl 40-50 1 ddpl nml IUCN (2019):
gamocarpus (Mog.) Not Evaluated
Bunge - (NE). National
CNanHOLBETHUK status: None.
CcrnanHonmnoaHbIN Native.

18 | Gossypium hirsutum — anl 40-70 ddpl IUCN (2019):
XNonYaTHMK MOXHAaTbIN Vulnerable

(VU). National
status: None. In
culture

19 | Halimodendron shb 100- +-1 veg nml IUCN (2019):
halodendron (Pall.) 150 Not Evaluated
Voss - YyeMmbiL (NE). National
cepebpucThblii status: None.

Native.

20 | Holosteum umbellatum anl 5-7 + bsm nml IUCN (2019):
L. - KOCTeHel, Not Evaluated
30HTUYHbIN (NE). National

status: None.
Native.

21 | Hordeum murinum anl 7-10 1-2 veg nml IUCN (2019):
subsp. leporinum (Link) Not Evaluated
Arcang. (H. leporinum (NE). National
Link) — sumeHb 3as4unii status: None.

Native. Weed

22 | Hulthemia persica shb 30-40 1 veg nml IUCN (2019):
(Michx. & Juss.) Not Evaluated
Bornm. — xynbTemus (NE). National
nepcuackas status: None.

Native. Weed

23 | Ixiolirion tataricum pnl 7-10 + veg nml IUCN (2019):
(Pall.) Schult. & Schult. Not Evaluated
f —  WKCUOSMPUOH (NE). National
TaTtapckun status: None.

Native.

24 | Karelinia caspia (Pall.) pnl 50-100 +-1 veg nml IUCN (2019):

Less. -
Kacnumnckas

KapenuHus

Not Evaluated
(NE). National
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sm
status: None.
Native.

25 | Lycium depressum shb 100- +-1 veg nml IUCN (2019):
Stocks (Lycium 120 Not Evaluated
turcomanicum Fisch. & (NE). National
C.A.Mey. ex Bunge) — status: None.
aepesa npwxaTtas Native.
(Bepesa TypkmeHckas)

26 | Malus domestica tree 200- bud, bsm IUCN (2019):
Borkh. —  A6noHs 400 Not Evaluated
JomallHAs (5. (NE). National
cagoBasi) status: None. In

culture

27 | Tritcum aestivum - anl 20-25 veg IUCN (2019):
niwieHmua markas Not Evaluated

(NE). National
status: None. In
culture

28 | Medicago sativa L. — pnl 20-25 veg IUCN (2019):
niouepHa nocesHas Least Concern

(LC). National
status: None.
Introduced
plant. In culture

29 | Meniocus linifolius anl 5-7 + bsm nml IUCN (2019):
(Steph.) DC. - Not Evaluated
NNOCKONNOAHNK (NE). National
NbHOMUCTHbIN status: None.

Native.

30 | Morus alba L. - aep 200- veg IUCN (2019):

Lwernkosuua benas 400 Not Evaluated
(NE). National
status: None.

Introduced
plant. In culture

31 | Onopordum leptolepis bnl 20-25 1 veg nml IUCN (2019):
DC. - TaTapHuK Not Evaluated
TOHKOYeELLYyNYaTbIv (NE). National

status: None.
Native. Weed

32 | Peganum harmala L. — pnl 30-40 +-2 veg nml IUCN (2019):
rapmana Not Evaluated
06bIKHOBEHHas (NE). National

status: None.
Native. Weed

33 | Phragmites  australis pnl 100- 1 Veg, ddpl nml IUCN (2019):
(Cav.) Trin. & Steud. — 120 Least Concern
TPOCTHUK KXKHbIN (LC). National

status: None.
Native.

34 | Picnomon acarna (L.) anl 50-60 + ddpl nml IUCN (2019):
Cass. — MWKHOMOH Not Evaluated
KOMouni (NE). National

status: None.
Native. Weed

35 | Pinus nigra ssp. tree 700- Veg, bsm IUCN (2019):

pallasiana (D. Don) 1500 Least Concern

Holmboe (P. pallasiana
D. Don) — cocHa

(LC). National
status: None.
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MannacoBa (c. Introduced
KpbIMcKasi) plant. In culture
36 | Poa bulbosa L. - pnl 5-7 1 veg nml IUCN (2019):
MSATINK FTYKOBUYHBIN Not Evaluated
(NE). National
status: None.
Native
37 | Populus afghanica tree 700- Veg, bsm IUCN (2019):
(Aitch. & Hemsl.) C.K. 1500 Not Evaluated
Schneid. - Tononb (NE). National
adoraHcKun status: None. In
culture
38 | Populus alba L. - tree 700- Veg, bsm IUCN (2019):
Tononb 6enbin 1500 Least Concern
(LC). National
status: None. In
culture
39 | Prunus armeniaca L. tree 300- bsm IUCN (2019):
(Armeniaca  vulgaris 500 Endangered
Lam.) -  abpukoc B2ab(iii) (EN).
OObIKHOBEHHbIV National status:
None. In culture
40 | Prunus dulcis (Mill.) tree 200- bsm IUCN (2019):
D.A. Webb (Amygdalus 300 Not Evaluated
communis L.) - (NE). National
MUHOanb status: None. In
0ObIKHOBEHHbIN culture
41 | Salix alba L. — uBa tree 300- Veg, bsm IUCN (2019):
6enas 1000 Least Concern
(LC). National
status: None. In
culture
42 | Salsola paulsenii Litv. — anl 40-50 +-1 ddpl nml IUCN (2019):
consiHka MNaynbceHa Not Evaluated
(NE). National
status: None.
Native. Weed
43 | Suaeda altissima (L.) anl 45-50 1-2 ddpl nml IUCN (2019):
Pall. — cBega Bbicokasi Not Evaluated
(NE). National
status: None.
Native.
44 | Tamarix laxa Willd. — shb 100- 1-2 veg nml IUCN (2019):
rpebeHLLMK pbIXIbIi 150 Not Evaluated
(NE). National
status: None.
Native. Natural
dominant
45 | Tamarix sp. - shb 150- 1-2 veg nml IUCN (2019):
rpebeHLmK 180 Not Evaluated
(NE). National
status: None.
Native. Natural
dominant
46 | Taraxacum officinale pnl 12-15 + bsm nml IUCN (2019):
F.H. Wigg. - Not Evaluated
ofyBaH4MK (NE). National

NEKAPCTBEHHbIN

status: None.
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— OYPHULLHUK KOMHOYMNA

Ne Species Life form | Height, | Abundance | Phenophase | Condition Status
sm
Adventive.
Weed
47 | Ulmus glabra Huds. — tree 300- Veg IUCN (2019):
BSI3 ronblv 1000 Data Deficient
(DD). National
status: None. In
culture
48 | Xanthium spinosum L. anl 20-25 + veg nml IUCN (2019):

Not Evaluated

(NE). National

status: None.
Adventive Weed

Bcero Buaos: 48

Photo 15. Agrolandscape of Sherobad valley:

apple orchard, in the background a forest
belt, in the foreground weedy vegetation
along the side of the road

Photo 17. Cultural landscape of Sherobad
valley

Photo 16. Agrolandscape of Sherobad valley:
irrigated weet field, Karasu river and
solonchak fragments

Photo 18. Agrolandscape of Sherobad valley
and fragments of tugai plants and weeds
along channels

Kelif-Sherobad mountain chain [in Russian]

HeBbICOkMI TOpHbIN XpebeT Kk ceBepy W 3anagy OT TEPpPUTOpPUM, FOe NaHupyeTcs
cTpouTenscTBO Sherabad Solar IPP. beina obcnegoBaHa 4acTb 3TOW FOPHOW rpsifibl, CIIOXKEHHON
3arMnCoBaHHbIMW N 3aCOMEHHBIMU NECTPOLBETHLIMX NOPOAAMMU M KPACHLIMU TMMHaMK (ropbl
KbisbinTay n gonuHa pedvkn Myspabar) mexay 37°40'24” N 66°55'24" E Ha 1ro-Boctoke wu
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37°36'10" N 66°45'15" E Ha ceepo-3anage. JlaHgwadpT MecTHOCTM npeacTaBnsieT cobon
XOJNIMUCTbIE MPEAropbs U pacyNieHEHHbIE MHOTOYNCITIEHHBIMU KAHbOHAMWN apuaHblE HU3KOropbs C
KpyTbIMUK 3p0ANPOBaHHBIMU MIUHUCTBIMU U KaMEHUCTbIMK ckroHamu (dhoTo 19, 20). Tepputopus
NCMNONb3YETCS XUTENMAMM OKPY>KAIOLWIMX CEeNeHUn Kak nactouwe ana gOMallHero CKoTa,
HEKOTOpblE BLIPOBHEHHbIE Y4YaCTKM pacnaxaHbl Mo MOCEBLI CENbXO3KyNbTyp, BCTpevarTcs
Takke 3anexHble 3eMnu, 3abpoLUEeHHbIE 13-3a UCTOLLEHUS NMOYBbI U HegocTaTka Bogbl (hoTo 21,
22). OCHOBHbIM aHTPOMOreHHbIM (OaKTOPOM, HEraTMBHO BIIMSIOWMUM HA pPacTUTENBbHOCTD,
ABNAETCS YpEe3MEpPHbIN BbINAC CKOTa, CKITOHbI F'YCTO MOKPbITbl CETbH CKOTOOOMHBLIX TPOMUHOK.

B pactutensHom nokpose npearopun Kenudp-Lepabaackon rpagbl npeobnagatoT
KerpeykoBo-ahemeponaoBbie coobliecTBa (Salsola orientalis, Carex pachystylis, Poa bulbosa),
aHanornyHble TeMm, 4YTO OTMEYEHbl Ha BO3BbllWeEHHOCTU Kapakblp (Tabnuua 1). KpyTtbie
9pOAMPOBAHHBbIE CKIMOHbI MOYTU NULWEHbl PacTUTENbHOrO MOKPOBa, 34eCb NpouspactarT
eQUHNYHbIE 3K3eMNNAPbl rMNCOPUNbHLIX pacTeHnin. OTMeYeHbl XxapakTepHble AN npearopun n
Huskoropu amupo-Anas paspexeHHble coobwectBa KCepOUIbHbIX KYCTapHUKOB C
AOOMMHMpOBaHMeM MuHgansa komtovenwero (Prunus (Amygdalus) spinosissima) Ha KpyTbiX
KaMeHUCTbIX CKNoHax ypouuwa Myspabat u ¢ foMnHMpoBaHWEM NapHOnUCTHUKA (Zygophyllum
atriplicoides) Ha KpyTbIX MMIMHUCTBIX CKIOHaxX KaHbOHOB KbidbinTay. [MpoekTnBHOE NOKpbITUE Ha
KPYTbIX CKMoOHax He npesblwaeT 5%, a Ha nonormx 3agepHOBaHHbIX ydYacTkax B Npearopbsx B
cpeaHewm coctaensieT 20—-30%. CTeneHb aerpagauum pactUTenbHOCTU MOXKET ObITb OLlEHEHA Kak
CpefHASA Ha LelIMHHbIX y4acTKaxX U CUbHas Ha 3anexax.

Bcero B o6cnegoeaHHon yactn Kennd-Lepabagckon rpsgbl Obino BeisBNeHO 78 BUOOB
pacTeHM, N3 HUX COpHblE pacTeHusd npeactaBneHbl 4 agBeHTUBHbIMM U 13 abopureHHbIMK
BMaamu (Tabnuua 7). B ypounwe Myspabar (37°36'53” N 66°45'05” E, 582 M H.y.M.) Ha KpyTOM
KaMEHNCTOM CKIOHEe 3anagHoln 3KCno3nuumn obHapyxeHbl ABa Bnaa, BHECEHHbIX B KpacHy KHUTY
Y36ekuctaHa: Tulipa korolkowii (12 ak3emnnsapos) u Cousinia spryginii (3 ak3emnnspa) (dpoto 23,
24). lna 6onee NOMAHOro BbIIBNEHUA BUOOBOMO cocTtaBa (briopbl 3TON TEPPUTOPUM, B TOM YuCne
9HOEMUYHbIX W peaknx BWOOB, peKoMeHAyeTcs MpoBecTU AononHuTenbHoe obcrnepoBaHue,
Hauy4lwnM Nepuoaom Ans 3TOro SABMSETCH KOHel anpens—nepsas MosioBUHA Masi U KOHeL
aBrycta—nepBas nonoBmHa ceHTabps.

Photo 19. Kelif-Sherobad maountain chain, Photo 20. Kelif-Sherobad maountain chain,
Kyzyltau mounts Muzrabat river valley
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Photo 21. Kelif-Sherobad maountain chain,

fallow with weedy vegetation

Photo 22. Kelif-Sherobad maountain chain,
over-grazed gypsum slopes

Table 7. The list of plant species recorded in Kelif-Sherobad valley

Ne Species Life form Height, | Abundance | Phenophase | Condition Status

sm

1 | Alhagi kirghisorum pnl 30-40 + (Ha veg nml IUCN (2019):
Schrenk ex Fisch. & nokanbHbIX Not Evaluated
C.A. Mey. - y4yacTkax ao (NE). National
BepOnoXbst  KOmno4ka 1-2) status: None.
Knprmackas Native.

2 | Alhagi pseudalhagi (M. pnl 40-45 + (Ha veg nml IUCN (2019):
Bieb.) Desv. - noKanbHbIX Not Evaluated
BepONoXbsi  KOM4Ka y4dacTkax go (NE). National
NoXHas 1-2) status: None.

Native.

3 | Allium margaritiferum pnl 7-10 + veg nml IUCN (2019):
Vved. - nyk Not Evaluated
XKEMYYXKHbIV (NE). National

status: None.
Native.

4 | Allium  ophiophyllum pnl 7-10 + veg nml IUCN (2019):
Vved. - nyk Not Evaluated
3MEenuCTHBbIN (NE). National

status: None.
Native.

5 | Alyssum desertorum anl 5-6 + bsm nml IUCN (2019):
Stapf — ©Bypavok Not Evaluated
NYCTbIHHbIV (NE). National

status: None.
Native.

6 | Artemisia diffusa sshb 30-35 +-1 veg nml IUCN (2019):
Krasch. ex Poljakov — Not Evaluated
nonblHb packngucras (NE). National

status: None.
Native.

7 | Artemisia scoparia bnl 10-15 +-1 veg nml IUCN (2019):
Waldst. & Kitag. — Not Evaluated
NnonbIHb MeTenbyartas (NE). National

status: None.
Native. Weed

8 | Artemisia scotina sshb 30-35 + veg nml IUCN (2019):
Nevski —  nonblHb Not Evaluated
TeMHas (NE). National
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sm
status: None.
Native.

9 | Artemisia sogdiana sshb 30-35 +-1 veg nml IUCN (2019):
Bunge — nomblHb Not Evaluated
corgumnckas (NE). National

status: None.
Native.

10 | Arundo donax L. - pnl 180-250 + veg nml IUCN (2019):
apyHao Least Concern
TPOCTHUKOBWUAHBIN (LC). National

status: None.
Native.

11 | Astragalus excedens sshb 30-40 + veg nml IUCN (2019):
Popov & Kult. - Not Evaluated
actparan (NE). National
BbICTYNaroLWN status: None.

Native.

12 | Astragalus oxyglottis anl 7-10 + bsm nml IUCN (2019):
M. Bieb. — actparan Not Evaluated
OCTPOMMOAHbIN (NE). National

status: None.
Native.

13 | Astragalus tribuloides anl 7-10 + bsm nml IUCN (2019):
Del. - acTtparan Not Evaluated
sKopLeBbIv (NE). National

status: None.
Native.

14 | Atraphaxis spinosa L. shb 50-70 + veg nml IUCN (2019):

— KypyaBkKa Konto4yas Not Evaluated
(NE). National
status: None.

Native.

15 | Bromus tectorum L. — anl 7-10 + veg nml IUCN (2019):

KOCTep KpOBerbHbIN Not Evaluated
(NE). National
status: None.
Native. Weed

16 | Carex pachystilis J. pnl 5-7 1 bud nml IUCN (2019):
Gay. - ocoka Not Evaluated
Toncroctonbukosasi (NE). National

status: None.
Native. Natural
dominant

17 | Ceratocarpus anl 15-20 + ddpl nml IUCN (2019):
arenarius L. — poray Not Evaluated
necyaHbln (NE). National

status: None.
Native. Weed

18 | Ceratocephala falcata anl 3-5 + bsm nml IUCN (2019):
(L.) Pers. - Not Evaluated
porornasHuK (NE). National
CepnoBUAHBIN status: None.

Native. Weed

19 | Chorispora tenella anl 7-10 + bsm nml IUCN (2019):

(Pall.) DC. - Not Evaluated

Xopucnopa HeXxHasa

(NE). National
status: None.
Native.
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20 | Climacoptera sp. - anl 20-30 + ddpl nml IUCN (2019):
Knumakontepa Not Evaluated

(NE). National
status: None.
Native.

21 | Convolvulus arvensis anl 15-20 + veg nml IUCN (2019):

L. — BbIOHOK MONeBow Not Evaluated
(NE). National
status: None.

Adventive.
Weed

22 | Cynodon dactylon (L.) pnl 15-20 1-2 veg nml IUCN (2019):
Pers. -  cBuHOpoOM Not Evaluated
nanb4yatbin (NE). National

status: None.
Adventive.
Weed

23 | Corydalis popovii pnl 12-15 + bsm nml IUCN (2019):
Nevski ex Popov - Not Evaluated
xoxnatka lNMonosa (NE). National

status: None.
Native.

24 | Convolvulus hamadae sshb 30-40 1-2 veg nml IUCN (2019):
(Vved.) Petrov - Not Evaluated
BbIOHOK NyCTbIHU, (NE). National
naprek status: None.

Native. Natural
dominant

25 | Cousinia spryginii Kult. bnl 30-35 + ddpl nml IUCN (2019):
— Ky3unHus CnpbirnHa Not Evaluated

(NE). National
Status:
RedListUzb 1.
Native

26 | Descurainia sophia (L.) anl 10-15 + bud nml IUCN (2019):
Webb. & Prantl - Not Evaluated
neckypeHusa Codums (NE). National

status: None.
Native. Weed

27 | Elymus hispidus (Opiz) pnl 12-15 + Veg, ddpl nml IUCN (2019):
Melderis  (Agropyron Not Evaluated
trichophorum (Link) K. (NE). National
Richt., Elytrigia status: None.
trichophora (Link) Native.
Nevski) — nbipen
BOMOCOHOCHbIN

28 | Ephedra foliata Boiss. shb 40-50 + veg nml IUCN (2019):
ex C.A. Mey. (E. Least Concern
kokanica Regel) - (LC). National
XBONHUK status: None.
06nMCTBEHHbIV (x. Native.
KOKaHACKWIA)

29 | Eremurus sp. - pnl 20-30 + veg nml IUCN (2019):
apemypyc Not Evaluated

(NE). National
status: unclear.
Native
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30 | Erodium cicutarium anl 7-10 + bsm nml IUCN (2019):
(L) L'Her. — ancTHuK Not Evaluated
OGbIKHOBEHHbIN (NE). National

status: None.
Native. Weed

31 | Ferula kelifi Korovin — pnl 30-40 + veg nml IUCN (2019):

depyna Kennda Not Evaluated
(NE). National
status: None.

Native.

32 | Gagea graminifolia pnl 35 + bsm nml IUCN (2019):
Vved. — ryCuHbIA nyK Not Evaluated
3NaKoNNCTHLIN (NE). National

status: None.
Native.

33 | Gagea olgae Regel — pnl 3-5 + bsm nml IUCN (2019):

ryCuHbIV Nyk Onbrn Not Evaluated
(NE). National
status: None.

Native.

34 | Gagea pnl 5-7 + bsm nml IUCN (2019):
pseudoreticulata Vved. Not Evaluated
- rYCUHbIN nyK (NE). National
noXHoceTyaTbIn status: None.

Native.

35 | Gagea stipitata Merckl. pnl 7-10 + bsm nml IUCN (2019):
ex Bunge — rycuHbIn Not Evaluated
nyk ctebenbyatbii (NE). National

status: None.
Native.

36 | Gamanthus anl 30-40 + ddpl y IUCN (2019):
gamocarpus (Moq.) Not Evaluated
Bunge - (NE). National
CNanHOLUBETHUK status: None.
cnanHonNnoaHbIN Native.

37 | Glaucium elegans anl 10-12 + veg nml IUCN (2019):
Fisch. & C.A. Mey. — Not Evaluated
rnayumyM mssiLHbIv (NE). National

status: None.
Native.

38 | Halimodendron shb 100-150 +-1 veg nml IUCN (2019):
halodendron (Pall.) Not Evaluated
Voss - YyeMbiL (NE). National
cepebpucTbin status: None.

Native.

39 | Heliotropium sp. - anl 20-30 + ddpl nml IUCN (2019):

renuoTpon Not Evaluated
(NE). National
status: unclear.

Native

40 | Holosteum umbellatum anl 5-7 + bsm nml IUCN (2019):
L. - KocTeHel, Not Evaluated
30HTUYHbIN (NE). National

status: None.
Native.

41 | Hordeum murinum anl 7-10 + veg nml IUCN (2019):
subsp. leporinum Not Evaluated
(Link)  Arcang. (H. (NE). National
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leporinum  Link) — status: None.
AYMEHb 3as4ui Native. Weed

42 | Hulthemia persica shb 30-40 + (Ha veg nml IUCN (2019):
(Michx. &  Juss.) noKanbHbIX Not Evaluated
Bornm. — xynbTemusi y4dacTkax go (NE). National
nepcuackas 1-2) status: None.

Native. Weed

43 | Ixiolirion tataricum pnl 7-10 + veg nml IUCN (2019):
(Pall.) Schult. & Schult. Not Evaluated
f. —  wnkcmonupuoH (NE). National
TaTtapckun status: None.

Native.

44 | Iris narbuti O. Fedtsch. pnl 10-15 + bsm nml IUCN (2019):
(Juno narbutii Not Evaluated
(O.Fedtsch.) Vved.) — (NE). National
npuc HapbyTa (1oHOHa status: None.
Hap6byTa) Native.

45 | Koelpinia linearis Pall. anl 7-10 + veg nml IUCN (2019):
- KenbnuHus Not Evaluated
nuHenHas (NE). National

status: None.
Native.

46 | Lallemantia royleana anl 7-10 + bsm nml IUCN (2019):
(Benth.) Benth. — Not Evaluated
nannemaHTtusa Ponns (NE). National

status: None.
Native.

47 | Leptaleum filifolium anl 5-6 + bsm nml IUCN (2019):
(Willd.) DC. - Not Evaluated
nenrtaneym (NE). National
HUTEMUCTHBIN status: None.

Native.

48 | Lycium depressum shb 100-120 + veg nml IUCN (2019):
Stocks (Lycium Not Evaluated
turcomanicum Fisch. & (NE). National
C.A.Mey. ex Bunge) — status: None.
aepesa npwxaTas Native.
(oepesa TypkMeHckas)

49 | Matthiola  bucharica anl 5-7 _ bsm nml IUCN (2019):
Czerniak. — neBkon Not Evaluated
Gyxapckun (NE). National

status: None.
Native.

50 | Meniocus linifolius anl + bsm nml IUCN (2019):
(Steph.) DC. - Not Evaluated
NAOCKONITOOHUK (NE). National
NbHOSMMWCTHbIN status: None.

Native.

51 | Merendera robusta pnl 5-10 + bsm nml IUCN (2019):
Bunge — wmepeHgepa Not Evaluated
KpynHas (NE). National

status: None.
Native.
52 | Onopordum leptolepis bnl 20-25 + veg nml IUCN (2019):

DC. - TartapHuK
TOHKOYeLLyN4aThIn

Not Evaluated
(NE). National
status: None.
Native. Weed
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53 | Peganum harmala L. — pnl 30-40 + vego nml IUCN (2019):
rapmana Not Evaluated
00ObIKHOBEHHas (NE). National

status: None.
Native. Weed

54 | Phlomoides sogdiana pnl 20-25 + veg nml IUCN (2019):
(Pazij & Vved.) Not Evaluated
Salmaki — dpnomongec (NE). National
COrAVNCKUN status: None.

Native.

55 | Phragmites australis pnl 100-120 1 Veg, ddpl nml IUCN (2019):
(Cav.) Trin. & Steud. — Least Concern
TPOCTHUK KXKHbIN (LC). National

status: None.
Native.

56 | Picnomon acarna (L.) anl 50-60 + ddpl nml IUCN (2019):
Cass. — MUKHOMOH Not Evaluated
Komnouni (NE). National

status: None.
Native. Weed

57 | Poa bulbosa L. - pnl 7-10 1-2 veg nml IUCN (2019):

MSATAMK NYKOBUYHbIN Not Evaluated
(NE). National
status: None.
Native. Natural

dominant

58 | Prunus spinosissima shb 50-120 +-1 bsm nml IUCN (2019):
(Bunge) Franch. Not Evaluated
(Amygdalus (NE). National
spinosissima Bunge) — status: None.
MWHOAaMNb KOMoYenLLnin Native. Natural

dominant

59 | Pulicaria sp. - pnl 20-25 + veg nml IUCN (2019):
onoLHMua Not Evaluated

(NE). National
status: None.
Native.

60 | Ranunculus pnl 5-6 + veg nml IUCN (2019):
sewerzowii Regel - Not Evaluated
noTtuk CeepuoBa (NE). National

status: None.
Native.

61 | Rheum maximowiczii pnl 20-30 + veg nml IUCN (2019):
Losinsk. — peBeHb Not Evaluated
MakcrmoBuya (NE). National

status: None.
Native.

62 | Salsola arbuscula Pall. shb 50-100 + veg nml IUCN (2019):
- consiHka Not Evaluated
fepesueBnaHas, (NE). National
6oanbiw status: None.

Native.

63 | Salsola orientalis S.G. sshb 30-40 +-1 veg nml IUCN (2019):
Gmel. —  consHka Not Evaluated
BOCTOYHas, Kempeyk (NE). National

status: None.
Native
64 | Salsola paulsenii Litv. anl 30-35 + ddpl nml IUCN (2019):

— consiHka MNaynbceHa

Not Evaluated
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(NE). National
status: None.
Native. Weed

65 | Streptoloma anl 7-10 + bsm nml IUCN (2019):
desertorum Bunge - Not Evaluated
3aBUTOK MYCTbIHHbIN (NE). National

status: None.
Native.

66 | Strigosella intermedia anl 7-10 + bsm nml IUCN (2019):
(C.A. Mey.) Botsch. — Not Evaluated
cTpurosenna (NE). National
NpOMeXyTouHas status: None.

Native.

67 | Strigosella trichocarpa anl 7-10 + bsm nml IUCN (2019):
(Boiss. &  Buhse) Not Evaluated
Botsch. — cTpurosenna (NE). National
BOSIOCMCTONMOAHAsSA status: None.

Native.

68 | Strigosella anl 10-20 + bsm nml IUCN (2019):
turkestanica (Litv.) Not Evaluated
Botsch. — ctpurosenna (NE). National
TypKecTaHckas status: None.

Native.

69 | Suaeda altissima (L.) anl 45-50 1-2 ddpl nml IUCN (2019):

Pall. — cBega Bbicokasi Not Evaluated
(NE). National
status: None.

Native.

70 | Taeniatherum caput- anl 15-20 + ddpl nml IUCN (2019):
medusae (L.) Nevski Not Evaluated
(T. crinitum (Schreb.) (NE). National
Nevski) — neHTooCTHUK status: None.
ronoBa Megysbl (. Native. Weed
OJTIMHHOBOINOCHIN)

71 | Tamarix laxa Willd. — shb 100-150 1 veg nml IUCN (2019):
rpeGeHLLVK pbIXNbIi Not Evaluated

(NE). National

status: None.

Native. Natural
dominant

72 | Tamarix sp. - shb 150-180 1 veg nml IUCN (2019):
rpebeHLmK Not Evaluated

(NE). National

status: None.

Native. Natural
dominant

73 | Taraxacum officinale pnl 12-15 + bsm nml IUCN (2019):
F.H. Wigg. - Not Evaluated
ofyBaH4YMK (NE). National
neKkapcTBeHHbIN status: None.

Adventive.
Weed
74 | Trigonella geminiflora anl 5-7 + bsm nml IUCN (2019):

Bunge — naxuTHuK
napHOLBETKOBbIN

Not Evaluated

(NE). National

status: None.
Native.
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75 | Tulipa korolkowii Regel pnl 10-12 + bud nml IUCN (2019):
- TIonbMnaH Not Evaluated
TYpKeCTaHCKUI1 (NE). National
status: RedList
Uzb3. Native
76 | Tulipa turkestanica pnl 10-12 + bud nml IUCN (2019):
Regel — TionbnaH Not Evaluated
TYpKEeCTaHCKuUiA (NE). National
status: None.

Native.
77 | Xanthium spinosum L. anl 20-25 + veg nml IUCN (2019):
— OYPHULLHWK KOMOYNiA Not Evaluated
(NE). National
status: None.

Adventive

Weedy
78 | Zygophyllum shb 50-120 +-1 bsm nml IUCN (2019):
atriplicoides Fisch. & Not Evaluated
C.A. Mey. (NE). National
(Halimiphyllum status: None.

atriplicoides Boriss.) — Native.

NapHONMUCTHMK

nebenoBUAHbLIN

Total 78 species

Photo 23. Kelif-Sherobad mountain chain,

threatened species Tulipa korolkowii

Conclusion

Photo 24. Kelif-Sherobad mountain chain,
threatened species Cousinia spryginii

The field survey of the project territory shows that the vegetation of this region is greatly
impacted by anthropogenic factors, such as irrigation-based agriculture, pasturing, waste dumps
and uncontrolled development of a network of roads. Approximately 70% of the territory
designated for the construction of a power transmission line is occupied by cultivated vegetation
(agrophytocoenoses).

After the processing of obtained field research material, lists of plants recorded on each
of the studied sites were compiled.

The site designated for the construction of a solar power station (Karakyr Upland), which
is composed of virgin and fallow land, is occupied by a saltwort-ephemeroid association (Salsola
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orientalis, Carex pachystylis, Poa bulbosa) consisting of 35 plant species, all of which are
aboriginal and 12 are synanthropic weeds. The saltwort-camelthorn-tamarisk association on the
solonchak (Tamarix laxa, Alhagi pseudalhagi, Suaeda altissima, Climacoptera longistylosa)
consists of 20 species of vascular plants. No rare species from the national and/or international
Red Data Books or adventitious plants were recorded on this site during the survey. The overall
degradation of the vegetation on the Karakyr Upland can be described as moderate. The
phytocoenoses are composed of natural dominants, subdominants and typical species.

The bindweed-ephemeral-ephemeroid and saltwort-bindweed-ephemeroid associations
(Convolvulus hamadae, Salsola orientalis, Carex pachystylis, Carex physodes, Poa bulbosa) in
the Kattakum Sands comprise 40 plant species, 41 plant species were recorded in the ephemeral-
ephemeroid-Calligonum (Calligonum microcarpum, Carex physodes, Poa bulbosa, Bromus
tectorum, Hordeum murinum subsp. leporinum) and ephemeral-bindweed-Calligonum
(Calligonum microcarpum, Convolvulus hamadae, Poa bulbosa, Bromus tectorum, Hordeum
murinum subsp. leporinum) associations in the small-dune sands. The saltwort-bindweed-
ephemeroid (Convolvulus hamadae, Salsola orientalis, Carex pachystylis, Poa bulbosa) and
harmala-saltwort-ephemeroid (Peganum garmala, Salsola orientalis, Carex pachystylis, Poa
bulbosa) associations in the Khaudaktau ridge comprise 38 plant species, 17 of which are
aboriginal weeds and only 1 adventitious plant — ruderal weed Xanthium spinosum common
throughout Uzbekistan, a few individuals of which were recorded on the sides of a dirt road
running along the existing power transmission line. The phytocoenoses are composed of natural
dominants, subdominants and typical species. The degradation of the vegetation in the Kattakum
Sands can be described as moderate, in the Khaudag Ridge — moderate and strong. Livestock
grazing is the main negative anthropogenic factor.

In the anthropogenic landscapes of the Sherabad valley 48 plant species, including
cultivated ones, were recorded along the existing power transmission line, 4 of which were
adventitious weeds and 12 aboriginal synanthropic weeds.

The background area (Kelif-Sherabad Range) features 76 plant species, including 4
adventitious weeds and 2 species from the Red Data Book of Uzbekistan. The vegetation of the
Kelif-Sherabad Ridge is moderately degraded, with livestock grazing as the main negative
anthropogenic factor.

Since the research was carried out in early spring, these lists are far from being complete.
To make a complete list of plants growing in the study area (including adventitious and rare
species), more research need be carried out in late spring—early summer and in late summer—
early autumn.

The results of the field research in the project area show that, overall, the construction of
the solar power station and power transmission line in this territory will not have any significant
negative impact on the vegetation.
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Appendix 1
List of rare and endemic plant species of project area included in Uzbekitan RedList (2019) and IUCN Red List

Ne Latin name Russian name Family Status Notes
1 Allium rhodanthum Vved. NYK KpaCHOLIBETKOBbIN Amaryllidaceae RedList Uzb 0 | Probably disappeared. Narrow rare
endemic plant of the southern Pamir-Alay.
2 Andrachne vvedenskyi Pazij aHapaxHe BeegeHckoro Rubiaceae RedList Uzb 1 | Narrow rare stenobiont endemic of Kelif-
Sherobad ridge.
3 Astragalus rubrigalli Popov acTparan Kbl3bll-Xypasckun Fabaceae RedList Uzb 1 | Relict stenobiont endemic of Kelif sherobad
Ridge.
4 Cephalorhizum oopodum Popov & KOpHernaBe sLeHornm Plumbaginaceae RedList Uzb 2 | Rare stenobiont endemic of variegated
Korovin lowlands south-western Pamir-Alay.
5 Chesneya tribuloides Nevski YesHes sikopueBas Fabaceae RedList Uzb 3 | Rare stenotopic endemic of Kelif-Sheribad
Ridge and Kugitang
6 Cleome gordjaginii Popov Kneome NopasarnHa Capparaceae RedList Uzb 1 | Rare stenotopic endemic of Kelif-Sheribad
Ridge and Kopetdag
7 Cousinia spryginii Kult. KyauHns CnpbirvHa Asteraceae RedList Uzb 1 | Rare stenotopic endemic of southern Pamir-
Alay
8 Cynomorium songaricum Rupr. LinHomopwuin yXyHrapckum Cynomoriaceae RedList Uzb 1 | Rare species
9 Dipcadi turkestanicum Vved. annkagun TypkecTaHCKUm Hyacintaceae RedList Uzb 0 | Probably disappeared. Narrow rare
endemic of Khaudagtau sands
10 Eremurus luteus Baker Spemypyc XenTbin Asphodelaceae RedList Uzb 1 | Rare species
11 Euphorbia densiuscula Popov MOJI04an ryctoBathblii Euphorbiaceae RedList Uzb 2 | Rare stenotopic endemic
of southern Pamir-Alay
12 Iris victoris F.O.Khass., Khuzhan. & Wpuc Buktopa Iridaceae RedList Uzb 1 | Narrow rare stenotopic endemic of Kelif-
Rakhimova Sherobad ridge
13 Oligochaeta vvedenskyi (Popov) onuroxeta BeegeHckoro Asteraceae RedList Uzb 3 | Rare endemic of Surkhan-Sherobad valley
Sojak
14 Phlomoides baburii (Adylov) Adylov, dnomoungec babypa Lamiaceae RedList Uzb 1 | Rarest stenotopic endemic
Kamelin & Makhm. of Kelif-Sheribad Ridge,
15 Plocama botschantzevii (Lincz.) M. Mnokama BoyaHueBa Rubiaceae RedList Uzb 1 | Rarest stenotopic endemic of Kelif-Sheribad
Backlund et Thulin Ridge
16 Spryginia winklerii (Regel) Popov CnpbirvHusa Bunknepa Brassicaceae RedList Uzb 1 | Rare endemic
of southern Pamir-Alay
17 Tulipa korolkowii Regel TionbnaH KoponbkoBa Liliaceae RedList Uzb 3 | Rare endemic of Western Tian-Shan and
south-western Pamir-Alay.
18 Tulipa tubergeniana Hoog TionbnaH TybepreHa Liliaceae RedList Uzb 3 | Rare endemic south-western Pamir-Alay.
19 Zygophyllum bucharicum B Fedtsch. MapHonNUCTHUK Byxapckui Zygophyaceae RedList Uzb 1, | Relict stenobiont endemic of Kelif-Sheribad
IUCN Red List | Ridge.
CR
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Appendix 2 [in Russian]

PA3SMEPbI
nnartexen 3a 3arotoBky (cOop) BUAOB pacTeHur, 3aHeceHHbIX B KpacHyto kHury Pecnybnukm
Y3bekucTtaH (cornacHo MpunoxeHuto 1 k MNonoxeHnto o nopsiake Ncnonb30BaHNA 06 bEKTOB
pacTUTenbHOro MMpa U NPOXOXAEHUSA paspeLumTenbHbIX Npoueayp B cepe nonb3oBaHus
obbekTamm pacTuTenbHOro Mmnpa)

Crartyc Bmaa B KpacHomn kHure CtommocTb 1 ak3eMnnsapa pacTeHus
ANS OPUANYECKNX N (PU3NYECKMX | ANSA MHOCTPaHHbIX
nuy - rpaxaaH Pecny6nukm rpaxagaH u
Y3bekucTtaH (B KoappuumneHTax oT | opuanyeckux nuy,
MUHMManNbHOM 3apaboTHOM NnaTtbl) (B monnapax
CWA)
1 — ncyesarowmne 0,2 30
2 — pegkue 0,1 15
3 — cokpawjawumecd 0,02 3

1 Kr cemsiH 1 nykosuy, — B 10-kpaTHOM pasmepe OT CTOMMOCTU pacTeHWUn TOro Xe cTaTyca
1 Kr KOpPHen, NUCTbEB N CMONbI (COKa) — B 3-KpaTHOM pasmMepe OT CTOMMOCTU pacTeHUN TOro
Xe cTaTyca

PA3SMEPbI
B3bICKaHWs 3a yLlep6, MPUYMHEHHbIW pacTeHNAM, 3aHeCeHHbIM B KpacHyto kHury Pecny6numku
Y36ekunctaH (cornacHo MNpunoxenunto 19 k MNonoxeHnto 0 nopsake NCnonb3oBaHNA 06 bEKTOB
pacTUTENbHOrO MUpPa M NPOXOXKAEHUSA pa3peLumTeNbHbIX Npoueayp B cepe Nonb3oBaHms
06bEKTAMN pacTUTENBHOIO MUpa)

Paamep B3bickaHna B koaddmumeHTax oT

CraTtyc BuMaa B KpacHomn kHure - .
MUHMManbHoOM 3apaboTHOM NnaThl (3a 1 pacTeHue)

1 — ncyeszarwwme 2
2 — pegkue 0,8
3 — coKpaujatomecst 0,5

Pasmepbl B3biCKaHUS 3a yLiepO, NPUUMHEHHbIA 0ObEKTaM pacTUTENbHOIO MUPa, HE BHECEHHBIM
B KpacHyto kHury Pecny6nukn Y3bekuctaH (cornacHo lNpunoxenuto 15 k MNonoxeHuto o
nopsigke MCcnonb3oBaHMs 0ObEKTOB PacTUTENBHONO MUpPa 1 NMPOXOXAEHUSA paspeLUnTEnbHbIX
npoueayp B cepe nonb3oBaHNSA 00 bEKTaMV PAaCTUTENBHOIO Mupa)

Pasmep B3biCkaHus B KO3hdMLUMEHTaX
OO6bekTbl pacTUTENLHOIO MMpa 1 Bug yuiepba OT MUHMMarbHOW 3apaboTHOWM NnaTbl
(3a1ra)

YHUYTOXEHME pacTUTENBHOIO NOKPOBa
TEeXHOreHHbIMM AEeNCTBUAMN (NPOKNaaka
aBTOMOOMIIBbHLIX M XXenesHblx gopor, Tpybonposoaos, 10
npoBeaeHne reonoropasBeoyHbIX U OypoBbIX padoT,
3arps3HeHne HedTenpoaykramu u ap.)

YHUUTOXEHME NECHbIX KyNbTYp Ha FOPHbIX CKIIOHAX U
Teppacax

30

YHUUYTOXEHME MONOOHSIKA U caMoceBa
€CTECTBEHHOIO NPONUCXOXAEHUA B TOPHbIX JiIeCax

15
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PASMEPbI

nnaTexew 3a pyoKy AepeBbEB U KyCTAPHWKOB BHE rocy4apCTBEHHOrO NIeCHOro hoHAaa
(cornacHo MpunoxeHuto 2 k MonoxeHWo 0 NOPSAKE UCNONb30BaHNA 0GBHEKTOB PACTUTENBHOMO
Mupa 1 NPOXOXAEHNS paspeLumTenbHbIX Npoueayp B cdepe nonb3oBaHus 06bekTamm

pacTuUTeNbHOro Mmnpa)

Pasmep ctoumocTu pa3pelueHns Ha pybky 1 aksemnnspa (B koadduumMeHTax oT MUHMMANbHOM
OnameTp nepesa 3apaboTHow nnarbl)
(cm) Ha BbicoTE [epeBbsi U KYCTAPHUKM MaroLeHHbIX nopoa; LeHHble ApeBeCHbIe U KyCTapHUKOBbIE
1,3 ™ annaHT, akauusa 6enas, KneH siCEHENUCTHbIN, nopoabl: rpeLknii opex, rpyLua,
TOMNOJb, LENKOBMLA U Ap. MOMXOKEBENbHUK, YMHApa, ACEeHb 1 Ap.
no 4 0,1 0,2
41—8 0,2 0,3
8,1 —12 0,3 0,5
12,1 — 16 0,5 0,8
16,1 — 20 0,9 1,2
20,1 — 24 1,3 15
24,1 — 28 15 2,2
28,1 — 32 2,0 2,8
32,1 — 36 2,8 3,8
36,1 — 40 3,6 5,0
40,1 — 44 4,9 7,0
44,1 — 48 6,0 8,3
48,1 — 52 6,8 9,5
52,1 — 56 7,7 10,7
56,1 — 60 8,6 12,2
60,1 — 64 9,5 13,6
CBbILLE 64 CM 3a kaXabli NOCNeayrLni CaHTUMETP nnaTex yeenudmeaetcs Ha 0,1 koacbduumneHT

PA3MEP

B3BICKAHHUA 3a yI1epO, MPUUNHEHHBIM HE3aKOHHOM pyOKOl U MOBPEXK/IEHUEM IEPEBLEB U
KyCTapHHMKOB Ha Tepputopun Pecryonuku Y30ekuctan (cornacHo [punoxenuto 14 k
[Tonoxxenuro o mopsaKe UCIOIb30BAHUS OOBEKTOB PACTUTEIBLHOTO MUPA U MPOXOKICHUS
pa3peLIMTeNbHbIX Ipoueayp B chepe nojab30BaHus 00bEKTAMU PACTUTEIHHOIO MUPA)

Bua HapyweHns

Pa3mep B3biCkaHWsi B kKO3 pULIMEHTAX OT MUHUMAarbHOW 3apaboTHON NnaThbl

Neca, nepeBbs 1 KyCTapHUKK,
BbINOJHSIIOLLME BOOOOXPAHHbIE U
NPOTUBO3PO3NOHHBbIE (DYHKLMK, 0COBO
LieHHbIE NIeCHble MacCKBbI, FOPOACKMNE
neca, neca 3eneHblX 30H BOKPYr ropodos
1 HaceneHHbIX MYHKTOB, feca, uMeloLLme
Hay4HOe WK UCTOPUYECKOe 3HaYeHwme,
neconapku, NeconnoaoBble
HacaxaeHusi, Apyrue rneca, MeroLme
BaXkHOE 3HaYeHue ANns 3aWwuThl
OKpY>XaloLLieln cpefbl, a TaKkke ApeBecHo-

Jleca n ppeBecHo-kycTapHukoBas
pacTUTENbHOCTb Ha OXPaHSEMbIX
NPUPOAHbIX TEPPUTOPUAX
(rocynapcTBeHHbIE 3aN0OBEAHUKN,
BGuocepHble 3anoBELHUKN,
npupoaHble napku,
naHgwadTHbIe 3aKasHUKH,
OuropesepBaTthbl, HaLMOHamNbHbIE

KyCTapHMWKOBbIE 3eMneHble HacaxaeHus napkm)
HacemneHHbIX MYHKTOB U TPaHCMOPTHbIX
mMarvucTparnein, He BXoasLMe B NTECHON
¢oHg
3a kaxpgoe cpybneHHoe unm
NoBpEXAEHHOE 0 CTEMNEHN
npekpaLleHus pocTta gepesa
ANaMeTpoMm y MHg (cm):
[0 4 BKINIOYUTESTbHO 0,3 0,4
41—8 0.4 0.5
8,1—12 0,6 0,7
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Pasmep B3biCkaHWs B KO3 dPurLUMeHTax 0T MYMHUManbHOM 3apaboTHOW nnathbl

Neca, pepeBbs 1 KyCTapHWKM,
BbINOJTHSIIOLLME BOAOOXPAHHbIE U
NPOTUBO3PO3NOHHBIE (PYHKLIMK, 0COGO
LieHHble NnecHble MaccuBbl, ropodckme | Jleca u opeBecHo-KycTapHUKOBast
neca, neca 3eneHblX 30H BOKPYr ropoAoB | pacTUTENbHOCTb Ha OXpaHAeMblX

1 HaceneHHbIX NyHKTOB, feca, UMeoLLmne NPUPOLHbIX TEPPUTOPUSAX
Bua HapyLueHns Hay4yHOe UMM UCTOPUYECKOe 3HaveHne, | (rocyaapCTBEHHbIE 3aNOBEaHUKM,
neconapku, neconsogosble OuocdepHbIe 3anoBegHUKM,
HacaxaeHus, apyrve neca, umeroLime NpUpoaHbIE NapKu,
Ba)KHOE 3HAYeHne Ans 3alnuTbl naHgwadTHbIE 3aKa3HUKMY,
OKpYXXatoLLew cpedbl, a Takke ApeBecHo- | GnopesepBaThl, HALWOHaNbHbIE
KyCTapHMWKOBbIE 3eNeHble HACaXOEeHWS napkm)

HacCelieHHbIX NYHKTOB N TPAaHCMNOPTHbIX
MaFI/ICTpaJ'IeVI, He BXogsLine B NecHon

o
12,1 — 16 0,9 1,2
16,1 — 20 1,3 1,8
20,1 —24 1,9 2,3
24,1 — 28 2,4 2,7
28,1 — 32 2,9 3,2
32,1 —36 3,3 4,0
36,1 — 40 4,1 4,6
40,1 — 44 53 7.8
44,1 — 48 8,4 9,0
48,1 — 52 9,6 12,6
52,1 — 56 12,7 13,0
56,1 — 60 13,2 13,6
60,1 — 64 14,1 15,0
3a Kaxabl CAaHTUMETP AnameTpa 03 06
cBepx 64 cm ' '
3a KaxablW KyCT AeKopaTUBHbIX 1 0.4 0.6
TEXHUYECKUX KyNbTyp BCEX Nopon, ' '
3a O[IMH CKNafoYyHbIN M3:
cakcayrna 1,4 2,0
yepkeca, kaHabIMa, rpebeHLuka n 03 0.4
OPYrnX KYyCTapHUKOBbLIX NOPOL ' ’
3a Kaxaoe AepeBo, NOBpeXaeHHoe 03 0.4

He 00 CTeneHun npexkpaweHna pocTta

3a KaXkabl KyCTapHUK,
NoBpeXOEeHHbIN He A0 CTeneHn 0,1 0,2
npekpaLleHns pocta

MNpuMeyaHne: UNYECKUM fMLAM, OCYLLECTBMSIOLWMM HE3aKOHHY pybKky unu
noBpexaeHvne AepeBbEB A0 CTEMEHM NpekpaLleHns pocTa (opexa rpeukoro, pucTallku, rpyLm,
A6MNOHN, a TaKKe COCHbI, apuuM BCEX BMOOB, TyW BOCTOYHOW, Ay6a, nnaTaHa, SICeHsi, KreHa,
Gepesbl), pasmep B3bICKaHWUS UCYUCISIETCS MO Takce, YCTaHOBINEHHOW ONS NecoB, AEPEBLEB U
KYCTapHWKOB, BbIMOSHSOLLMX BOAOOXPAHHbIE Y NPOTMBO3PO3MOHHbIE (DYHKLUW, YBENMYEHHON B
5 pas. Opuauueckne nuua, oCyLLEeCTBASIOWNE HE3AKOHHYO pyOKy UNn NoBpexaeHe AepeBbeB
N KYCTapHMKOB [0 CTEMEHW NpekpalleHnst pocTa, BoO3MelLaloT yulepb B 5-kpaTHOM pasmepe oT
TaKkCbl ANsi  JIecoB, [EepeBbeB U  KyCTApPHWKOB,  BbIMOSHAOWMUX  BOAOOXPaAHHblE U
NPOTMBO3PO3NOHHbIE (DYHKLINN.
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Appendix 3 [in Russian]
lMokasaTenu ans OUEHKN COCTOSIHUST PACTUTENBHOCTU Kak MHAMKATOpa SKONOrM4yeckoro
COCTOSIHNS TeppuTopuu, NpuHaTble B Poccuickon Pegepaumm n Pecnybnuke KasaxctaH

MokasaTenu Jkonormyeckoe YpesBblyanHas OTHOCUTENbLHO
6encrtBue 3Konorunyeckas yOOBNEeTBOpUTENb-
cuTyauus Has cuTyaums
YMeHbLueHne 6uopasHoobpasus Bonee 50 50-10 Menee 10
(vHoekca BropasHoobpasus
CvmMncoHa), % oT HopMbI
lMnoTHOCTL nonynsaumu Buaa- Bonee (MeHee 50%) 20-50 Bonee (meHee) 20
WMHOMKaTOpa aHTPOMOreHHOW Harpysku,
% OT pOHOBOro COCTOSIHUA
Mnowanb KOPEeHHbIX (KBa3MKOPEHHbIX) MeHee 5 5-80 Bonee 80
accouunauui, % ot obulen nnowaam
BuaoBon coctaB ecTeCTBEHHOMN YMeHbLUeHne obunus EctecTBeHHbIE EcTecTBeHHble
TpPaBSHUCTOW PacTUTENbHOCTU BTOPUYHbIX BUOOB OOMUHaHTbI 1 OOMUWHaHTHI,
Cy6A0MWHaHTBI cy6A0MUHaHTLI U
CMEHUIUCb Ha XapakTepHble BUabI
BTOPUYHbIE

BospacTHon cnekTp nonynauun Menee 0,1 0,1-0,3 Bornee 0,3
[OMVHaHTOB, BO30GHOBNEHME B
OTHOCUTENbHbIX eAUHMLIAX
JlecuctocTtb, % OT onTumanbHOM AN MeHee 10 10-90 Bonee 90
OaHHON NpUPOOHOW 30HbI
3anac gpeBecuHbl OCHOBHbIX MeHee 30 30-80 Bonee 80
necoobpasyowmx nopos, % oT HopMbl
TexHoreHHoe noBpexaeHune Bonee 50 50-5 MeHee 5
apesocTosi, % oT nnowaamn
3aboneBaHue gpeBocTtos, % Bonee 50 50-10 MeHee 10
'mbenb necHbIxX kKynbTYp, % OT Bonee 70 70-5 MeHee 5
naowagu
Mnowappk rapm, He obnecusLelics B Bonee 10 TbIC. Ta 10-5 TbIC. Ta [o 5 Tbic. ra
TeyeHne He meHee 10 net
[nowanb NoceBOB, NOBPEXAEHHbLIX Bonee 50 50-10 Menee 10
BpeauTensMm n 6onesHsiMy1 pacteHui,
% oT nnowaan
['mbenb noceBoB, % OT o0OLLEeNn Bonee 30 30-5 MeHee 5
nnowagm
[MpoeKTMBHOE NOKPbITME NACTOMLLHOM MeHee 10 10-80 Bornee 80
CYXOCTEMHOW W NonynyCTbIHHON
pacTUTenbLHOCTW, % OT HOpManbHOW
MpoayKTMBHOCTE NacTOULLHON Menee 5 5-80 Bonee 80
pactutensHocTH, % oT
noTeHumnanbHomn
MameHeHne apeanoB peakvx BUAOB nc4e3HoBEeHVe ®parmeHTaums un Bes nsmeHeHwni

COKpalleHune

[NoBpexaeHne pacTUTensHOCTH
3anoBeHNKOB

CmeHa copmaumii

CwmMeHa accoumaumi

deHoTUNn4Yeckue, He
Bbl3bIBalOLLME CMEHDI
accounaummn

Mnowanp 3eneHbix HacaxaeHun (Ha
YyeroBeka B KPYMHbIX ropogax v
NPOMBILLUMEHHBIX LieHTpax), % oT
HOpMaTMBHOTO

Menee 10

10-30

Bonee 30
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INTRODUCTION

This report provides a faunistic survey of the site designated for the construction of a Solar plant PV
(Karakyr Upland), the site around a transformer substation (site 2) connected to Transmission lines
running across the Karasu riverbed (site 3). All the sites are situated in the southern portion of
Surkhandarya Province, in Jarkurgan, Muzrabad and, partially, Sherabad and Angor Districts. The
laboratory survey of the fauna which is now being carried out is based on literary and official data,
as well as the personal data of the authors of the report.

Structurally, the Surkhandarya oasis is a depression surrounded with mountain ranges from the
north, west and east and bordered from the south by the Amudarya, Central Asia’s largest river.
The Sherabad and Surkhandarya, the main arteries of the Surkhandarya oasis crossing the
depression from north to south and merging with the Amudarya, form the Surkhan-Sherabad basin.
The Surkhan-Sherabad valley which begins as a narrow depression at the feet of the spurs of the
Hissar Range in the north and north-east, lowers and broadens gradually in the southward direction
until it reaches the Amudarya. From the east, north and west it is enclosed with the spurs of the
Hissar Range which prevent cold air from penetrating into the valley from the north.

The right side of the Sherabad valley lies to the east of the Kelif-Sherabad Ridge; its left side is to
the south and south-east of the Sarykamysh-Sherabad Ridge. The Sherabad valley is separated
from the Surkhandarya valley by Khaudag, a low ridge with the highest point in Mount Kushtepa
(554 m a.s.l.), and Kattakum Sands.

The southern and south-western parts of Surkhandarya Province are open to warm tropical air
masses. Thus, the mountain ranges do not allow in cold air masses from the north, while the warm
air coming from the south forms a zone with subtropical climate, with extremely hot, dry and long
summers and very mild winters. Almost the entire territory of the Surkhan-Sherabad depression has
been turned into a cultivated area and is now used for irrigation-based agriculture. The land is used
to grow various industrial crops; the largest number of sunny days in Uzbekistan allows some
vegetable plants in the region to produce 2-3 crops a year; the territory is also widely used for
gardening and viticulture (Tsaruk, Chikin, 2005).

The area’s orography has endowed it with specific natural and climatic features.

The lowland in the southern part of the valley (the former bottom of a brackish lagoon) is a flat
alluvial fan which has been repeatedly affected by aeolian processes — a natural ancient desert
isolate with unique flora and fauna.

The isolation of sandy areas in Surkhandarya Province resulted in the development of a unique
reptile fauna, which encouraged a number of researchers to propose the establishment of a special
reserve (zakaznik) in the Kattakum desert (Tsaruk, 2001, Tsaruk, Chikin, 2005).



1. The history of research in the region [in Russian]

NcTopus usydeHns ragoB, Hacensowmx TeppuTopuio Y3bekuctaHa, Kak U Apyrnx NO3BOHOYHbIX B
CpegHen Asum, Hauvanacb ¢ nytewectBus 3. A. OBepcmaHHa mn K. MNaHgepa u3 OpeHOypra B
Byxapy (oktabpb 1820 r. - anpenb 1821 r.). HemMHorouucneHHole U cnyvavHble cbopbl 3. A.
OBepcmaHHa, nepedaHHble B bepnuHckuid  yHuBepcuTeT, Obinm  obpabotaHbl npod. T
JInxTeHwTenHom n B 1823 r. onybnmMkoBaHbl B BUAE NPUITOXEHUS Kk paboTe 3. A. OBepcMaHHa.

A. O. Perenb B 1881 r. npoexan ot Tepme3a yepe3s LLlepabag B 'y3ap, a B 1882-1883 rr. nobbian
B CamapkaHae, cobpaB HEKOTOPbLIE KOMMEKLUMN NO3BOHOUHbLIX, KOTOPbIE ObINM ncnonb3oBaHbl A. M.
Hukonbcknm.

Khura A. M. Hwukonbckoro «[pecmbikaowmecs u  amdpubum TypKecTaHCKOro reHeparn-
rybepHaTopcTBa», nNonHas nurepaTtypHas CBOAKa Toro BpemeHu, bbina nsgaHa B 1899 r. AsTop
obpabotan matepuansl A. . PegyeHko n gpyrux nuu, cobpaslimx nx B CpegHen Asun. B pabote
npvBeneHbl CBeAeHUSA No pacnpoCcTpaHeHuo 7 BUAOB 3eMHOBOAHLIX, 3 BUAOB Yepenax, 42 BMoB
awepud, 28 BnagoB 3men. M3 HUx 2 BMaa 3eMHOBOAHbLIX, BUA Yepenax u donee nonoBuHblI BUOOB
Awepvy 1 3men 4obbIThl HA TeppuTopun Y3bekuctana (CyntaHos, MNepcunaHoBa, 1982).

H. A. 3apygHbin n C. W. bunbkeBuy ¢ npenapatopamun C. A. AnekcaHgpoBbiM n M. A. Napkaem 14
mas 1910 r. npubbim B KMwnak Xatak, ¢ 15 no 22 masa uccnegoBanu ropbl Kyrutanr, 23 mas
BbIWNM K Xomka-YnbkaHy (Xomxa-bynraH) Ha p. Lepabag-Oapba Huxke [depbeHTa, npownuv B
JNlannsakaH, a 25 maa B lWepabag. Otcioga B oavH AeHb npoexanun B Tepmes (26 mas), 1 uioHs
Bblexanu B Kokangpl Ha p. CypxaH, kyaa npubbinm 2 uioHs. [Janee oHu npownv BBepx no CypxaHy
yepes Kokangbl B Xomka-Munbkn, 6 WIOHA CBEPHYNM Ha HOro-BOCTOK, AocTurin Xaspetbaba B
Babarare, 3atem cnyctunuck Kk KadmpHurany B TagkukuctaHe. B KOHUE MoNst OHWM BEPHYNUCH B
Y3bekuctaH, Bbicagunucb y yctbss CypxaHa, a 31 wutonsa Bblexanu B Yapmxkoy. Matepuansl,
cobpaHHble BO Bpemsi 3TOro nyrtewecTBus, Obiim obpabotanbl A. M. Hukonbckum (1911).
Heobxogumo 3ameTuTb, 4TO B ero paboTe noa HasBaHMEM cpefHss swypka durypupyet
YyepHornas4yaras.

C. M. Anekceee B mae 1911 r. B KawkagapbuHckon n CypxaHgapbUHCKOW obnacTtax cobpan
HebonbLloe KonnyecTso npecmblkarowmxcs. OHm 6binv nepedaHsl B Mysen npupodbl B TallkeHTe.
B ceoen ctatbe C. M. Anekcees (1911) ynomuHaeT ToNbKO BapaHa, KObpy 1 CTEMHY0 Yepenaxy.

C. . LapeBckun (1914) ynomMsiHyn HECKOSIbKO 3K3EMIMMSIPOB MPECMbIKAOWNXCH, NMONMaHHbIX B
Y3bekuctaHe, a B gpyrov pabote (1915) roBoput 06 ak3emnnspax yaaBunkoB, 4OObITbIX HA TON xe
TepputTopuu.

B. A. Nasgun ¢ 13 go 21 masa 1915 r. pabotan B Tepmese, 3aTem Bbllen BBEPX Mo AMyaapbe,
npubbin B XaTbiH-Pabat - 22 mas, a 24 mada AiBagx. B aBrycte oH BepHyncsa ns TagpkukuctaHa B
Tepmes, roe npobbin ABa AH4, a 3aTtem Bblexan B Yapaxoy. CobpanHbie B. A. JlazguHbim gaHHbIe
Nno 3eMHOBOAHbIM M MpecMblkaowmmMmea 6binn obpabotaHbl 1 onybnukoBaHbl C. ®. LlapeBCckum
(1917). B ctatbe yka3aHbl HOBble ANns Y36ekncTtaHa MECTOHAXOXAEHWUST MHOTMX BUOOB.

C. A YepHoB B 1935 r. onybnukoBan 3ameTKy, B KOTOPOM COOOLIAeTCss O HaxoXOeHun
nonepe4HononocaToro Bonkosyba B okpecTHOCTAX Tepmesa.

. C. CyntaHoB (1939) ykasbiBaeT CTenHyw u4epenaxy, CTEMHyl aramy, Ceporo BapaHa,
OJTIMHHOHOrOro CuMHKa 1 nonosa Zamenis sp. ang Lepabaackoro panoxa.

. . MwynuH B 1948 r. (c 27 wona no 22 aerycta) B CypxaHaapbuHcKon obnactu (B Tepmesckom
n Lepabagckom panoHax) usydan OGuonornito necvaHom adbl. MonyTHO um 6Gbina cobpaHa
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KONMeKumMs Opyrux BWOOB MpecMblKalowWmxes, noctynuBwas B WMHCTUTYT  300M0mMuM U
napasutonormm AH Y3CCP. B ony6nukoBaHHOn MM B 1953 r. cTtaTbe npuBeAeHbl pes3ynbTaTbl
aHanu3oB cogepxumoro 44 xenyakos. K coxaneHuto, aBTop uccnenoan He TOMbKO XenyaokK, HO U
KMLLIEYHUK NPECMbIKAOLLNXCS, FOe COXPaHUMICA XUTUH MypPaBbeB N APYTMX HACEKOMbIX, MONaBLUMX B
UX KALWEYHMK U3 Xenyaka awepuy n narywek. 3TuM 06bACHAETCS HEBEPHbIN BbIBOA aBTopa, YTO
B3pocChble U Mofnogble abl nuTaloTca Mmypasbsmu. B 1950 r. Bbiwna B CBET nonynspHas kHura I
U. NwyHnHa «AgoButblie amen Y3beknctaHa». Cogepxalmecs B HEN CBEAEHNSA O TOYHbIX MyHKTaX
HaxXoXAeHWs psida BUAOB NPeACcTaBndAlT onpeaesieHHbIN NHTEpeC.

O. I. borgaHoe B cBoel pabote «PayHa Y3CCP. 3emHoBOAHbIE M npecMblkatowmecs» (1960)
NpUBOANT OaHHble KoTopble cobupan B CypxaHgapbuHckon obnactu B 1949, 1950, 1954 n 1955
rogsbl.

B Gonee nosgHux paboTtax, AaHHble No npecmbikaowmmea CypxaHaapbUHCKOW obnactn, a B
YAaCTHOCTM MNPOEKTHOW TeppuTopun MoxHO Hantm y T.A. Apgrapoea (1964, 1968, 1969), J1.A.
Mepcuanoson (1972), A.0. Oasnatoa (1985) n A.®d. Xogxaesa (1985).

H.H. Wepbak (1974) nsyyan swypok (pog Eremias) no Bcemy apeany ux obutaHusi, B Tom 4mcne B
CypxaHgapbuHckon obnactu 6nun3 Tepmesa.

B pa6ote P.A. Haszapoea n H.A. MNospkoa (2013), ykasbiBaloTCA AaHHbIE MO PACMPOCTPAHEHUIO
HEKOTOpbIX BMAOB rononanbiXx FEKKOHOB poaa Tenuidactylus, B TOM 4ucne B HOKHOW 4acTu
CypxaHgapbMHCKon obnacTu.

B ny6nukaumm [O.A. BboHgapeHko u E.A. lMeperoHueBa (2017), onncaHo NpPOCTPaHCTBEHHOE
pacnpeneneHne cpeaHeasnaTtckon vepenaxm Testudo horsfieldii B Y3bekucrtaHe, B TOM vnicne B
toXkHOM YacTn CypxaHaapbUHCKOM ob6nacTu.

Tak xe, B JaHHOM OTYeTe MpeAcTaBfieHbl COOCTBEHHbIE AaHHbIE aBTOpa OTyeTa, coOpaHHble B
xofe nonesbIx nccrnegosaHun pamorHa 8 2013, 2016, 2017 n 2019 rogax.



2. Field herpetological research methods

The field herpetological research was carried out using the following methodological guides: L. G.
Dinesman, M. L. Kaletskaya (1978), V. M. Makeyev, A. T. Bozhansky (1988), N. N. Scherbak
(1989), Bondarenko (1994) and Bondarenko, Chelintsev, (1996).

The field research aimed to evaluate the state of reptile species in the study area and consisted in
the estimation of a species composition and territorial distribution, including concentration areas
and habitats’ condition.

The species composition and numbers of reptiles were specified using transect surveys, which
were made when the animals were most active during the day.

The transect survey method consists in counting individuals along a special marked line (transect),
on both sides of it. The duration of the survey depends on the length of the transect line, which is
determined based on the types of reptiles and landscape but never exceeds 1 km in one direction.
Every individual seen on the transect is recorded irrespective of the distance from the observer.
The distance is measured between the recorded individual animal and transect along a
perpendicular line (perpendicular distance). The obtained data is used to calculate the density of
recorded reptiles. The length of 1 km is selected as optimal, because longer transects in the
evaluation of species whose density and activity fluctuate greatly throughout the day and season,
like those of the tortoise, as well as an incorrect minimum survey area selected for a specific
species, may result in grave errors (Vashetko et al, 2001).

In the analysis of the presence/absence of amphibians and reptiles and specification of their activity
a hygro thermometer Nasedal with an elongated indicator was used to measure air temperature
and humidity and a non-contact infra-red electronic thermometer DT-8380 to measure the
temperature of the substrate. GPS receivers were utilised to specify the coordinates of survey
locations/routes. A digital camera Nikon D-3200 with a wide-angle lens AF-S NIKKOR 55-300mm
1:4,5-5,6 G ED VR was used to make visual records (Fig. 1).

Figure 1. Field researchers photographing an object (photo by A. Ten)



3. RESULTS

Given below are descriptions of faunistic complexes that presumably inhabit the sites designated
for the construction of a Solar plant PV in the south of Surkhandarya Province — the Karakyr
Upland, Khaudag Ridge with a part of the Kattakum Sands and the bed of the Karasu River. It
should be kept in mind that the abovementioned lists of species are preliminary and based on
available literary and official sources and, partially, on the author’s personal field records. To have a
full picture of the current situation it is necessary to carry out concentrated field research in the
reptiles’ most active period (April, May, June) in order to obtain a full list of species, study the
condition of populations and specify the numbers of reptiles in each of the sites in question.

The preliminary list of reptiles in the study area is based on the current list of species of
herpetofauna in the Uzbekistan Red Data Book (2019), which comprises 60 species from 13
families.

According to external sources of information and the author’s personal observations, the project
territory is currently inhabited by 31 reptile species from 13 families, which makes this relatively
small area quite unique. They comprise 51.7% or more than a half of the total reptile fauna of
Uzbekistan! It is also necessary to note that the reptiles inhabiting the area represent all the reptile
families found in Uzbekistan. Among the species recorded in the project territory, 9 (29% of the
total for the project territory) are listed in the Uzbekistan Red Data Book, 3 (9.7%) are included in
the IUCN Red List and 4 (12.9%) are present in the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (Table 1).

Table 1. List of reptile species inhabiting the project area

Author’s Field datal Protected status
Published data for — March |Abundance |Endemism | UZbekistan
data previous 2020 Red List IUCN | CITES
period (2019)

Family Testudinidae

Ne Species

1 Central Asian
tortoise
CpepnHeasnartc
Kasi Yepenaxa
Testudo
horsfieldii

+ + + Rare VU \u Il

Family Gekkonidae

2 Smooth even-
fingered gecko
Mmapgkun
reKKOHYMK
Alsophylax
laevis

3 Comb-toed Common
gecko
peGHenanbin
reKKOH + +
OBepcMaHHa
Crossobamon
eversmanni
4 Bogdanov's Common
bent-toed
gecko
ToHkonanbIn uz, 17,
reKKOH ™
BorpaHoBa
Tenuidactylus
bogdanovi

+ Rare Uz, T™ VU:D CR




Ne Species Published| Author’s | Field data|Abundance Endemism Protected status

Family Sphaerodactylidae

5 Turkestan
Plate-tailed
Gecko
CUuuHKOBbIN + + Common
reKKOH
Teratoscincus
scincus

Family Agamidae

6 Steppe agama
CrenHas arama
Trapelus

sanguinolentus

+ + + Common

7 Frilled toad-
headed agama
Ywacras
Kpyrrnoronoska +
Phrynocephalu
S mystaceus
galli

Not
numerous

8 Boettger
caspian toad-
head agama
Bakacnuiickas
Kpyrnorornoska + +
Bettrepa
Phrynocephalu
S raddei
boettgeri

Not uz, 13,

numerous ™ VUD

9 Sogdian toad-
headed agama
CorgunaHckas
Kpyrrnoronoska
Phrynocephalu
s sogdianus

+ + + Common Uz, 1J

Family Anguidae

10 | Glass lizard

>KenTtonysauk + Not
Pseudopus numerous
apodus

Family Scincidae

11 | Asian  snake-
eyed skink
AsunaTckuin
rorornas
Ablepharus
pannonicus

+ Common

12 | Long-legged
skink
OnnHHOHOIrMI Not
CLIMHK numerous
Eumeces
schneideri

Family Lacertidae

13 | Reticulate
racerunner
CetyaTtas Not
Awypka numerous
Eremias
grammica

14 | Striped Common uz, T3,
racerunner + + T™, KZ,
JlnHenvatas AF




Species

Published

Author’s

Field datajAbundance

Endemism

Protected status

Alypka
Eremias
lineolata

15

Black-ocellated
racerunner
YepHornasyar
as Allypka
Eremias
nigrocellata

Common

uz, 1J,
™, AF

16

Tajik
racerunner
Tapxukckasa
siypka
Eremias regeli

Common

uz, 13,
™, AF

17

Rapid Lizard
bbicTpas

Aypka
Eremias velox

Common

18

Sand
racerunner
MonocaTtasn
silypka
Eremias scripta
lazdini

Common

Uz, TJ

Family Varanidae

19

Desert Monitor
CpepnHeasmnarc
KU cepbin
BapaH Varanus
griseus caspius

Rare

VU:D

Family Typhlopidae

20

Eurasian blind
shake
YepBeobpasHa
s crieno3menka
Xerotyphlops
vermicuaris

Rare

Family Boidae

21

Tatary  sand
boa
BocTouHbIN
yoaBuuk  Eryx
tataricus

+ Rare

NT

Family Colubridae

22

Indian gamma
snake
WHaninckas
bovira

Boiga trigonata
melanocephala

Not
numerous

VU:R

23

Sand racer
Ctpena-3mes
Psammophis
lineolatus

Common

24

Spotted  whip
snake
Pa3HouBeTHbIN
nonos
Hemorrhois
ravergieri

+ Common

25

Spotted desert
racer
MonepeyHonon

Not
numerous




Ne Species Published| Author’s | Field datalAbundance | Endemism Protected status
ocarbli Nosno3a
Platyceps
karelinii

26 | Diadem snake Not
Yewwyenobbi numerous
nomnos + +
Spalerosophis
diadema

27 | Dice snake
BogsHom yx
Natrix
tessellata

28 | Northern Rare
wolfsnake
Monepe4vHonon
ocaTtbln + VU:R
BOMKO3y6
Lycodon
striatus bicolor
29 | Afgan Awl- Rare
headed snake
AdpraHckui
TNIUTOPUHX
Lythorhynchus
ridgewayi

+ + Common

+ + VU:R

Family Elapidae

30 | Oxus cobra
CpepnHeasnartc
kasi kobpa

Naja oxiana

+ Rare NT DD 1l

Family Viperidae

31 | Saw-scaled
viper
CpepnHeasnartc Not
kast acha Echis numerous
multisquamatu
s

Notes to Table 1: RDB RUz - species/subspecies included in the Uzbekistan Red Data Book (2019) (CR — Critically
Endangered; VU — Vulnerable; NT - Near Threatened); IUCN — species included in the International Union for
Conservation of Nature Red List (VU - Vulnerable; NT — Near Threatened); CITES |, Il —species included in the
Appendices (I, I) of the Convention on International Trade in Endangered Species of Wild Fauna and Flora; Endemism:
AF- Afghanistan, KZ — Kazakhstan; TM — Turkmenistan; KG — Kyrgyzstan; TJ — Tajikistan; UZ — Uzbekistan.

3.1. Annotated list of reptiles inhabiting the project territory

1. Central Asian tortoise Testudo horsfieldii (Gray, 1844).

Vulnerable, decreasing endemic of Central Asia. Included in [IUCN Red List as Vulnerable (VU) and
in Uzbekistan Red Data Book (2019) also as Vulnerable (VU).

In Surkhandarya region, a tortoise was noted by G.S. Sultanov (1939) in a wormwood-cereal semi-
desert in Sherabad region. There, the tortoise was observed by O.P. Bogdanov (1960). In the
vicinity of Termez and in Ak-Kurgan, not far from Termez, the tortoise was obtained by V. Ya.
Lazdin (S.F. Tsarevsky, 1917). O.P. Bogdanov (1956, 1960) observed a tortoise along Karasu
(between Termez and Sherabad), as well as in the Surkhandarya valley from the outskirts of
Termez to Djarkurgan.

The development of the Sherabad and Surkhandarya valleys almost completely replaced the
tortoise from the valleys and separated the habitats of the species on the Babatag ridge, Kugitang
ridge, Gissar ridge and Pashkhurt depression (Bogdanov, 1956, 1965; Bond, 1956, 1965;
Bondarenko, Peregontsev, 2017).



According to D.A. Bondarenko (Bondarenko, Peregontsev, 2017), the landscapes of the Kugitang
ridge and the Kelif-Sherabad ridge, composed of salted variegated deposits, are unsuitable for
habitat of the Central Asian tortoise. In the same work, it is indicated that in the Sherabad and
Surkhandarya valleys the tortoise was driven out from the plains and gentle foothills. Many places
in which it was record earlier were developed (Tsarevsky, 1917; Bogdanov, 1960). On the right
bank of the Surkhandarya river between Sherabad oasis and river valley, this species is rarely
found on undeveloped gravelly-sandy hills - in two days of counting only 2 individuals were found
(0.05 indiv / ha) (Bondarenko et al, 2003, Bondarenko, Peregontsev, 2017).

Due to the relatively small abundance in the survey area and low temperatures, the tortoise was not
observed, however wintering holes were calculated (Figure 2).

The oral survey of local people conducted in the area of the Karakir Upland, showed that tortoises
are rare in the area (see the part about work with local stakeholders in report on field survey).

Figure 2. Wintering holes of Cental Asian tortoise in Karakyr Upland.

2. Smooth even-fingered gecko Alsophylax laevis Nikolsky, 1907.

Vulnerable, decreasing, mosaic-widespread endemic of Uzbekistan and Turkmenistan. Included in
IUCN Red List as Critical endangered (CR) and in Uzbekistan Red Data Book (2019) with status
Vulnerable (VU: D).

Six specimens of this species were obtained by O.P. Bogdanov (1955, 1956, 1960) on Karasu, on
the road from Termez to Sherabad, in 18 km from the last settlement.

We didn’t record this species in project area during field works on March 2020 and in previous
years.

However, based on similar habitats of the areal of this species in Uzbekistan and close location of
the place of findings in the past, we suggest the presence of this gecko on the Karakyr Uplands.

3. Comb-toed gecko Crossobamon eversmanni (Wiegmann, 1834).

This species is an exceptional psammophile and inhabits only weakly fixed, semi-fixed sands. In
the Surkhandarya region, A.N Kirichenko (A.M. Nikolsky, 1915) in Termez obtained this species.
And also O.P. Bogdanov (1960) — in adjacent of Djarkurgan. In the valley of Surkhandarya, L.S.
Barschevsky (Zoological Museum of Moscow University) also caught it.

On 3 km route, we noted 6 individuals of this species on May 31, 2019 in Kattakum sands near the
Khaudag.

In March 2020, due to low temperatures, we didn’'t observed in the project area.



4. Bogdanov's bent-toed gecko Tenuidactylus bogdanovi Nazarov et Poyarkov, 2013.

A relatively recently described new species isolated from the Turkestan fine-fingered gecko
Tenuidactylus fedtschenkoi (Strauch, 1887), the paratypes of which are described from the south of
Uzbekistan - 20 km north of Sherabad and 15 km west of Djarkurgan (Nazarov, Poyarkov, 2013).
Therefore, all individuals described from this territory in earlier publications belong to the
Bogdanov's bent-toed gecko.

In Termez, this species was collected by S.I. Bilkevich (A. M. Nikolsky, 1911), A. N. Kirichenko (A.
M. Nikolsky, 1915), V. Ya. Lazdin (Zoological institute), O. P. Bogdanov and G. I. Ishunin (IZIP AN
SSR); O.P. Bogdanov (1956, 1960), caught these geckos on Karasu between Termez and
Sherabad. In the villages Angor, Khotak, Tengri-Haram, the gecko was obtained by N. A. Bobrinsky
(Zoological Museum of Moscow University).

On the 3 km route, we noted 12 individuals of this species during night count on May 31, 2019 at
the foothills of the Khaudag. The next day, June 1, 2019, during day count on 2 km route, 23
individuals of this species were recorded on subvertical surfaces of sandstone outcrops (Figure 3).
During this field work in March 2020, in the daytime we observed 5 individuals on 1 km route on
subvertical sandstone at the foot of the Khaudag at 9" March.

Figure 3. Bogdanov's bent-toed gecko on sandstone at the foothill of the Khaudag.

5. Turkestan plate-tailed gecko Teratoscincus scincus (Schlegel, 1858).
Like the Comb-toed gecko, it is a psammophil reptile and lives on similar surfaces.
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In the Surkhandarya region the gecko was obtained in Termez by A.N. Kirichenko (A.M. Nikolsky,
1915), O.P. Bogdanov (1956, 1960) on Karasu, in 20 km from Sherabad, and in the vicinity of
Djarkurgan (7 km to the south of the city). Ya.D. Davlyatov (1985) observed this species on the
sandy massifs of the Kattakum Sands.

31.05.2019 we observed 18 individuals on 3 km route during night count in Kattakum, near
Khaudag (Figure 4).

In March 2020, due to low temperatures, it was not observed in the project area.

Figure 4. Turkestan plate-tailed gecko in Kattakum Sands.

6. Steppe agama Trapelus sanguinolentus (Pallas, 1814).

In the Surkhandarya region, Steppe agama was noted in the Sherabad region by G.S. Sultanov
(1939); in the same area - O.P. Bogdanov (1960) at the villages of Shalkan, Zarabak, Vandop and
10 km to the south from Sherabad; and G.I. Ishunin (IZIP AN UzSSR) - in Zarautsai near the village
of Kyzyl-Alma. In Sherabad this species was caught by A. N. Kirichenko and A. E. Regel, in Termez
- A. N. Zarudny and A. N. Kirichenko, in Kempir-Tepa - N. A. Zarudny, in Kokaydy - G. E. Grum
Grzhimailo (A.M. Nikolsky, 1915). O.P. Bogdanov (1960) caught this agama on Karasu (1956),
between Termez and Sherabad, in Surkhan, Kum-Kurgan, Avzikent and Djarkurgan. In the last
settlement and in Kattakum Sands Steppe agama was caught by V. Ya. Lazdin (S.F. Tsarevsky,
1917).

1.06.2019 we recorded only two individuals of this species during day count on 2 km route in foothill
of Khaudag (Figure 5).
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During the field work in March 2020, the species was noted by us twice. 6.03.2020 in the daytime
one individual was recorded per 1 km route in Kattakum Sands, in the vicinity of the Khaudag.
12.03.2020 over 1 km of the route we met only one individual on the Karakir Upland in the daytime.

Figure 5. Male of Steppe agama in Kattakum sands.

7. Frilled toad-headed agama Phrynocephalus mystaceus galli Krassowsky, 1932.

It is a typical psammophilic reptiles and lives only in sand dunes and semi-fixed sands.
It was caught by Roshevich and A.N. Kirichenko in Termez, V. Ya. Lazdin in Kattakum (A.M.
Nikolsky, 1915). In Zoological institute (Russia) there are specimens from the vicinity of Termez
from E.N. Pavlovsky. The collection of the Institute of Zoology of Uzbekistan contains the
collections of O.P. Bogdanov (1960) from the ruins of Old Termez, the environs of Djarkurgan,
Kokaida, Avzykent, as well as individuals caught at the Salt Lake, located 25 km from Termez up
the Amudarya river, and along the road from Djarkurgan to Avzykent 20 km from the first point.

We didn't record this species in project area during field works on March 2020 and in

previous years.

8. Boettger caspian toad-head agama Phrynocephalus raddei boettgeri Von Bedriaga,
1906.
Vulnerable, decreasing endemic subspecies listed in the Uzbekistan Red Data Book (2019) with
status Vulnerable (VU: D). Endemic to the south of Central Asia. In Uzbekistan it lives only in the
south of Surkhandarya region. In addition to Uzbekistan, this subspecies lives on the territory of
southwestern Tajikistan and eastern Turkmenistan.
It is most abundant on small clay takyrs, the outskirts of which are covered with stunted vegetation
of camel-thorn, salsola, wormwood, bluegrass, and on clay soils near Uchkyzyl. Here and in Karasu
it is possible to count more than a dozen in 1 hour. On the gravel-sandy soils in the region of
Uchkyzyl and Salt Lake, they are much smaller and we were not able to find more than 2-3
individuals in an hour (Bogdanov, 1956, 1960).
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This toad-head agama was first obtained by A.E. Regel (Y. V. Bedryaga, 1905; A.M. Nikolsky,
1905a, 1915) in Sherabad. Later it was caught in Termez by V. Ya. Lazdin and A.N. Kirichenko, in
Kattakum Sands near Termez - S. F. Tsarevsky (ZIN). The Institute of Zoology of Uzbekistan
contains collection of O.P. Bogdanov (1956, 1960) from Karasu (20 km from Sherabad to Termez),
Uchkyzyl and Salt Lake (25 km from Termez up the Amudarya).

During the day count on 1 km route along the Khaudag we noted 12 individuals of this species on
June 1.06.2019 (Figure 6). The population density of Boettger caspian toad-head agama is
relatively high in this territory.

In March 2020, due to low temperatures, we didn’t note this species in project area.

Figure 6. Boettger caspian toad-head agama on the Khaudag.

9. Sogdian toad-headed agama Phrynocephalus sogdianus Cernov, 1948.

Endemic of south-eastern Uzbekistan and south-western Tajikistan. In Uzbekistan lives only in the
south of Surkhandarya region. It is a typical representative of psammophilic reptiles and lives only
in sand dunes and semi-fixed sands.

In the Surkhandarya region, it was caught by G. E. Grum-Grzhimailo in Ak-Kurgan along
Surkhandarya and V. Ya. Lazdin - in the vicinity of Old Termez, near Kazgan-Kuduk, near Termez
and in Kattakum sands (ZIN). There are collection of O.P. Bogdanov (1960) from Uchkyzyl, Old
Termez, Djarkurgan, Avzykent, from the vicinity of Salt Lake, located 25 km from Termez.
1.06.2019 we noted 5 individuals on 1 km route on sands of Kattakum near Khaudag.
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During the field work in March 2020, we recorded 3 individuals on two 1 km routes 9.03.2020 in the
Kattakum sands near Khaudag (Figure 7).

Figure 7. Sogdian toad-headed agama in Kattakum sands.

11. Glass lizard Pseudopus apodus (Pallas, 1775).

It keeps river valleys (Surkhandarya, Karasu), orchards, gardens, vineyards, banks of irrigation
canals, common in rainfed crops and in undeveloped foothills in Surkhandarya region.

A.E. Regel (A.M. Nikolsky, 1905a, 1915) caught the Glass lizard in Sherabad; V. Ya. Lazdin (S.F.
Tsarevsky, 1917) - in Termez and Akkurgan (up from Termez along Surkhandarya), O.P. Bogdanov
(1960) - in Termez and Djarkurgan.

We didn’t record this species in project area during field works on March 2020 and in previous
years.

However, the oral survey of local people conducted in the area of the Karakir Upland, showed that
some people regularly see the Glass lizard in the Karakyr Upland (see the part about work with
local stakeholders in report on field survey).

12. Asian snake-eyed skink Ablepharus pannonicus (Fitzinger, 1824).

In Surkhandarya region, A.E. Regel caught skink in Sherabad (A. M. Nikolsky, 1905, 1915); V. Ya.
Lazdin (S.F. Tsarevsky, 1917) -in Termez.

We didn’t record this species in project area during field works on March 2020 and in previous
years.

13. Long-legged skink Eumeces schneideri princeps Eichwald, 1839.
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The Long-legged skink was caught by E.N. Pavlovsky (ZIN) in Termez and O.P. Bogdanov - in
Djarkurgan (1960).

We didn't record this species in project area during field works on March 2020 and in previous
years.

14, Reticulate racerunner Eremias grammica (Lichtenstein, 1823).

It is a typical representative of psammophilic reptiles and lives only in sand dunes and semi-fixed
sands.

Reticulate racerunner was caught by V. Ya. Lazdin (S. F. Tsarevsky, 1917) in the vicinity of Old
Termez and in Kattakum; E. N. Pavlovsky (ZIN) and N. A. Zarudny (A. M. Nikolsky, 1905, 1915) in
Termez; O.P. Bogdanov (1960) in Uchkizyl, Djarkurgan, at the Salt Lake (25 km from Termez) and
in Avzikent.

In April 2013, we noted it in Kattakum, near Khaudag (own data).

15. Striped racerunner Eremias lineolata (Nikolsky, 1897).

Striped racerunner was caught by N. A. Zarudny. and A.N. Kirichenko (ZIN) in Termez, G.E. Grum-
Grzhimailo (ZIN) in Ak-Kurgan; V.Ya. Lazdin (S.F. Tsarevsky, 1917) - in Patta-Gissar, Old Termez
and Khargali (ZIN), O.P. Bogdanov (1960) - in 10 km south of Sherabad, at the station. Uchkyzyl, in
the vicinity of Djarkurgan, between Djarkurgan and Avzykent, in Avzykent and at the Salt Lake, 25
km above Termez along the Amudarya.

1.06.2019 we noted 8 individuals of this species on 1 km route during the day count along the
Khaudag (Figure 8).

In March 2020, due to low temperatures, we didn’t note it in the project area.

Figure 8. Striped racerunner on Khaudag.
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16. Black-ocellated racerunner Eremias nigrocellata Nikolsky, 1896.

Vulnerable, decreasing, locally widespread species listed in the Uzbekistan Red Data Book (2019)
with the status VU:D. It is endemic of Iran, Afghanistan, Turkmenistan and the southern parts of
Tajikistan and Uzbekistan.

This species is morphologically and genetically close to the Aralo-Caspian racerunner. Black-
ocellated racerunner is widespread only in the flat part of the Surkhandarya region. Here, it keeps
clay soils with sparse vegetation; it also occurs on takyr-like soils, almost devoid of vegetation. The
place of shelter are the holes of rodents and their own.

Caught by A. E. Regel (ZIN) and G. E. Grum-Grzhimailo (ZIN) - in Sherabad; G. E. Grum-
Grzhimailo (ZIN) - in Ak-Kurgan on Surkhandarya; O.P. Bogdanov (1956, 1960) noted it on Karasu
between Sherabad and Termez, in Uchkizil, in Surkhan, Kum-Kurgan and Avzykent.

1.06.2019 we noted 4 individuals on the 1 km route of day count along the Khaudag.

During field work in March 2020, we observed 18 individuals on 6 transects on different days in
Kattakum Sands, in environs of Khaudag and on the Karakyr Upland (Figure 9). This species,
despite its rarity, is a fairly common and widespread species of reptiles in the project area.

Figure 9. Black-ocellated racerunner in Katakyr Upland.
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17. Tajik racerunner Eremias regeli Nikolsky, 1905.

Endemic of Central Asia and Afghanistan. Distributed in Afghanistan, Turkmenistan and the
southern parts of Tajikistan and Uzbekistan. A typical species of the foothills of southern
Uzbekistan. In Uzbekistan lives only in Surkhandarya region.

One specimen was taken by A. Regel in Sherabad, as reported by Y. V. Bedryaga (1905, 1912)
and A. M. Nikolsky (1905, 1915).

Earlier, we observed this species in the vicinity of Karakyr Upland in 2013, 2016 and 2017 (own
data).

In March 2020, we didn’t record it in the project area.

18. Rapid lizard Eremias velox (Pallas, 1771).

In Uzbekistan, Rapid lizard is a typical species of river valleys, where it iS most numerous.
However, this lizard is also found in other very diverse biotopes, the population of which depends
on the presence of other racerunners. In Sherobad valley near Karasu river, it adheres to the
floodplain of the river, and the adjacent steep clay cliffs are populated by the Tajik racerunner
(Bogdanov, 1960).

Rapid lizard is indicated by O.P. Bogdanov (1956, 1960) at the Kainar-Ata spring, Karasu river and
Termez. In Termez it was caught by A.N. Kirichenko (A.M. Nikolsky, 1915), and in the vicinity of the
same city in Patta Gisar - by V. Ya. Lazdin (ZIN).

In April 2013, we noted it along the Karasu River (own data).

In March 2020, we didn’t record it in the project area.

19. Sand racerunner Eremias scripta lasdini (Tzarevsky, 1918).

Endemic of south-eastern Uzbekistan and south-western Tajikistan. In Uzbekistan lives only in the
south of Surkhandarya region. It is a typical representative of psammophilic reptiles and lives only
in sand dunes and semi-fixed sands. This subspecies is found only in the southern part of the
Surkhandarya region. T.Ya. Yadgarov (1969) in his work notes that Sand racerunner is one of the
characteristic and numerous species of lizards in the lowland part of Surkhandarya. He noted this
species in the vicinity of Uchkyzyl, Avzikent and Djarkurgan.

Caught by G. E. Grum-Grzhimailo (A. M. Nikolsky, 1905) in Ak-Kurgan on Surkhandarya; A. N.
Kirichenko (ZIN) - in Termez; V. Ya. Lazdin (S.F. Tsarevsky, 1917) - in the Kattakum near Termez
(holotype); O.P. Bogdanov (1960) - in Uchkizyl, Djarkurgan, at the Salt Lake (25 km from Termez
up the Amudarya) and in Avzikent. N.N. Scherbak (1974) noted racerunner in the vicinity of
Djarkurgan.

One specimen was noted by us on the loosely sands of the Kattakum 9.03.2020.

20. Desert monitor Varanus griseus caspius Eichwald, 1831.

Vulnerable, decreasing subspecies listed in the Uzbekistan Red Data Book (2019) with VU:D
status.

Desert monitor was noted by G. S. Sultanov (1939) and G.E. Grum-Grzhimailo (A.M. Nikolsky,
1905a) in Sherabad. O.P. Bogdanov (1956, 1960), indicates that he often observed it in 11 km to
the south from Sherabad and caught it in Karasu between Sherabad and Termez and in the vicinity
of Djarkurgan. The same author points out that in the Surkhandarya region, the monitor lizard is
found in semi-fixed and fixed sands, on takyr-like soils and in the steppe foothills. T.Ya. Yadgarov
(1968), notes that on the plains of Sherabad and Karasu, the monitor lizard is quite rare - no more
than one individual for 2-3 excursions, and in the floodplain of the Amudarya - 3-4 individuals for
one excursion.

1.06.2019 we met 1 young specimen (Figure 10) on 2 km route and several chains of footprints of
adult individuals during day count in the foothills of Khaudag.
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In March 2020, we didn’t record it in the project area.

However, the oral survey of local people conducted in the area of the Karakir Upland, showed that
Desert monitor may occur in the project area. Local people also claim that lizards are caught for
use in traditional medicine (see the part about work with local stakeholders in report on field
survey).

Figure 10. Young Desert monitor in Kattakum.

21. Eurasian blind snake Xerotyphlops vermicuaris Merrem, 1820.

It is known in the country for only few finds, one of which was, in 2019, 10 km west of the Karakyr
Upland, in the foothills of the Kelif-Sherabad ridge (own data).

V. B. Grinberg (Zoological Museum Of Moscow University) in 1937 noted this snake in Karasu
valley (Sherabad region); I.F. Lamaev - in June 1946 in the mountains of the Sherabad region
(Bogdanov, 1960).

22. Tatary sand boa Eryx tataricus (Lichtenstein, 1823).
Close to vulnerable, a mosaic-widespread subspecies listed in the Uzbekistan Red Data Book
(2019) with NT status.
This boa usually adheres to clay and loess soils with sparse vegetation. However, in places where
there is no Desert sand boa, for example, in the vicinity of Djarkurgan and Avzykent, and where
relatively small sections of sand are scattered among the clay desert, the Tatary sand boa comes in
scattered sand.
In southern Uzbekistan, a Tatary sand boa was obtained in the vicinity of Termez - A.N. Kirichenko
(ZIN) and Kwaskovsky (A.M. Nikolsky, 1916); in Patta Gissar at Termez - V. Ya. Lazdin (S.F.
Tsarevsky, 1917); in Djarkurgan, at st. Surkhan and in Avzikent O.P. Bogdanov (1960).
31.05.2019 we noted 2 individuals on 3 km route during night count in Kattakum near Khaudag
(Figure 11).
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Figure 11. Tatary sand boa in Kattakum sands.

In March 2020, due to low temperatures, we were not noted in the project area.

However, later we received photo of this species taken by geologists on March 16, 2020 on the
Karakyr Upland (Figure 12). Also, a survey of local stakeholders showed that Tatary sand boa are
often caught in this area for use in traditional medicine (see the part about work with local

stakeholders in report on field survey).
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Figure 12. Tatary sand boa in Karakyr upland (Zoir)

23. Indian gamma snake Boiga trigonata melanocephala (Annandale, 1904).

Vulnerable, naturally rare, locally distributed subspecies listed in the Uzbekistan Red Data Book
(2019) with VU:R status.

Indian gamma snake leads a strictly nocturnal lifestyle, therefore it is very rarely seen. Only
sometimes in February snakes bask in sunny places.

One individual was taken by I.F. Lamaev, four - by O.P. Bogdanov (1960) on Karasu at 18 and 25
km from Sherabad. Habitat was a clay desert with poor vegetation, crossed by a deep canyon and
ravines.

Two adult individuals of this extremely rare snake we met during night count 31.05.2019 in
Kattakum near the Khaudag (Figure 13). This territory is one of the few sites where this species has
been preserved on the territory of the Republic of Uzbekistan.

In March 2020, we didn’t record Indian gamma snake in the project area.
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Figure 13. Indian gamma snake in Kattakum Sands

24. Sand racer Psammophis lineolatus (Brandt, 1838).

In the Surkhandarya region, it adheres to fixed and mobile sands, gravelly plains, mountains, and
degraded sierozems near settlements.

Indicated for the project area by O.P. Bogdanov (1956, 1960) - 6 km south of Sherabad and Karasu
(18 km from Shirabad); in Termez - V. Ya. Lazdin (ZIN), Kwaskovsky (A.M. Nikolsky, 1908) and
Central Asian Expedition AN (ZIN) and O.P. Bogdanov (1960) - in the ruins of Old Termez, at the
Salt Lake.

1.06.2019 we met 2 individuals of this species on 2 km route during day count near Khaudag.

In March 2020, we didn’t record Sand racer in the project area.

25. Spotted whip snake Hemorrhois ravergieri (Menetries, 1832).

Typical habitats of this species in the Surkhandarya region are foothills rich with ravines or colonies
of rodents, as well as clay cliffs bordering floodplains of rivers, and human settlements in the
foothills.

In Kugitang the snake was caught by O.P. Bogdanov (1960) in Shalkan and Vandop and along
Karasu, 18 km from Sherabad; V. B. Grinberg (Zoological museum of Moscow University) - in the
Sherabad region. In the Surkhandarya Valley O.P. Bogdanov (1956, 1960) caught it in Termez,
Kum-Kurgan and Karasu. V. Ya. Lazdin (ZIN) - in the vicinity of Termez - in Patta Gissar.

During our field work in March 2020, we observed this species on 2 transects on different days on
the Karakyr Upland. In total, 2 individuals were recorded on 2 transects (tab. 2) (Figure 14). Also, a
survey of local stakeholders showed that local people regularly see Spotted whip snake in the
Karakyr Upland (see the part about work with local stakeholders in report on field survey).
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Figure 14. A young Spotted whip snake in the Karakyr Upland

26. Spotted desert racer Platyceps karelinii (Brandt, 1838).

In Surkhandarya region the species is quite common - in a few hours it was possible to meet up to
6 individuals (Bogdanov, 1960). O.P. Bogdanov (1956, 1960) noted it on Karasu (18 km from
Sherabad), V. Ya. Lazdin caught it in Termez (S.F. Tsarevsky, 1917), A.N. Kirichenko (ZIN) and
O.P. Bogdanov (1960) - in Uchkizyl, Djarkurgan and 20 km from Djarkurgan to Avzykent.
31.05.2019 we recorded one adult on a 2 km route during day count in Kattakum, near the
Khaudag.

In March 2020, we didn’t record Spotted desert racer in the project area.

27. Diadem snake Spalerosophis diadema (Schlegel, 1837).

This snake habitats in desert mountains and on gravelly plains. In Kattakum, the snake lives on
fixed sand, and on Karasu - in a clay desert. This snake is a typical inhabitant of clay and sandy
desert, from where it penetrates the desert uplands.

O.P. Bogdanov (1960) caught a snake on Karasu in 18 km from Sherabad, and in Kattakum; E.N.
Pavlovsky (ZIN) - in Termez.

Earlier, we noted this species in the vicinity of the Karakir Upland in 2013 and 2016 (own data).

In March 2020, we didn't record Diadem snake in the project area.
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28. Dice snake Natrix tessellate (Laurenti, 1768).

The valleys of large rivers are the most typical habitats of Dice snake in the Surkhandarya region.
Here it is quite numerous along the banks of the river, along floodplain lakes, along small channels
and rice fields. In such places in the spring during a one-day excursion it is possible to meet 20-30
shakes and more. They are most numerous along the banks of ponds overgrown with wild rose,
different bushes and other herbs. Less commonly could be found in stones and along banks with
poor vegetation.

In the Surkhandarya region A.N. Kirichenko (ZIN, A.M. Nikolsky, 1916), and V. Ya. Lazdin (ZIN)
caught it in Termez and Karasu river. O.P. Bogdanov (1956, 1960) caught in Djarkurgan and the
vicinity of Shurchi and Karasu.

Earlier, we noted Dice shake on the Karasu River in 2013 (own data).

In March 2020, we didn’t record it in the project area.

29. Northern wolfsnake Lycodon striatus bicolor (Nikolsky, 1903).

Vulnerable, naturally rare, locally distributed subspecies listed in the Uzbekistan Red Data Book
(2019) with VU:R status.

The shores of Karasu, where V.G. Greenberg caught this wolfsnake, are a typical clay desert rich
with takyrs and almost devoid of vegetation (Bogdanov, 1960).

2 wolfsnakes were caught by V. G. Grinberg (Zoological museum of Moscow University) in Karasu
(Sherabad region), Central Asian Zoological Expedition of the Academy of Sciences (ZIN) in
Termez, and O.P. Bogdanov — on Shurchi (1960).

We didn't record this species in project area during field works on March 2020 and in previous
years.

30. Afgan Awl-headed snake Lythorhynchus ridgewayi Boulenger, 1887.

Vulnerable, naturally rare, locally distributed species listed in Uzbekistan Red Data Book (2019)
with the status of VU: R.

Key distribution data for Uzbekistan has been collected over the past 35 years. Prior to the first
record (Bondarenko, 1985) of this species in Uzbekistan, it was believed that Afgan Awl-headed
shake lives only in the left bank of the Amudarya, in Turkmenistan, Afghanistan, Iran and Pakistan.
It should be said that in literary sources there is no mention of the location in the south of the
Surkhandarya region. However, we met one adult individual in early June 2019 in the foothills of the
Kelif-Sherabad ridge, 12 km west of the Karakir Upland. Given the proximity of the find and the
similarity of the biotope, we assume the presence of this species in the project area.

31. Oxus cobra Naja oxiana (Eichwald, 1831).

Close to vulnerable, mosaic widespread species. The species is included in the IUCN Red List with
status DD and in the Uzbekistan Red Data Book (2019) with NT status.

In the south of the Surkhandarya region Oxus cobra is found in diverse habitats. However, cobras
most often were observed in hilly foothills with sparse vegetation, rich with rodent colonies and
often completely devoid of water. The place of shelter are the burrows of rodents (large and red-
tailed gerbils, lamellate rat).

B.V. Pestinsky (1939), according to D.E. Arapov, indicates it for the Sherabad region. G. I. Ishunin,
(1950) reports that specimens in Termez zoo were from the vicinity of Uchkyzyl.

We didn’t record this species in project area during field works on March 2020 and in previous
years.

However, the oral survey of local people conducted in the area of the Karakir Upland, showed that
Oxus cobra may occur in the project area. Local people also claim that cobra is rarely found along
ravines and canals, and on perimeter of the Karakir Upland, people caught it for use in traditional
medicine (see the part about work with local stakeholders in report on field survey).
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32. Saw-scaled viper Echis multisquamatus Cherlin, 1981.

In Surkhandarya region Saw-scaled viper is most abundant on loess soils covered with camel-
thorn, Salsola and ephemeral plants, along ravines and under the cliffs of Karasu and
Surkhandarya rivers, less often it was found in the sands near Old Termez, Uchkyzyl, Djarkurgan
and Avzykent.

S.F. Tsarevsky (1917), B.V. Pestinsky (1939), G.l. Ishunin (1953) and O.P. Bogdanov (1956)
indicated it for the Termez environs; A. M. Nikolsky (1905) - for the vicinity of Sherabad; B.V.
Pestinsky (1939), G.l. Ishunin (1953) and O.P. Bogdanov (1956) - for Karasu (18 km from
Sherabad); B.V. Pestinsky (1939) - for Uchkyzyl. O.P. Bogdanov (1960) caught it near Djarkurgan.
L.A. Persianova (1972) noted it along the Karasu river and even gave the number of this snake in
her work, marking this area as a “snake hearth” (the highest density of the species on the territory).

Figure 15. Saw-scaled viper in the vicinity of Karakir Upland.

We found this species in surrounds of Karakyr upland in April 2017 (Figure 15). And one adult
individual was noted by us during night count 31.05.2019 in Kattakum near the Khaudag (Figure
16) (own data).

In March 2020, we were not noted in the project area.

We didn’'t record this species in project area during field works on March 2020 due to low
temperatures.
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Figure 16. Saw-scaled viper in the Kattakum sands.

3.2. The faunistic complexes of the objects in Surkhandarya province

1. Karakyr Upland (Solar plant PV construction site): the fauna of reptiles and amphibians is
represented by 15 species (48.4 % of the full list), with 7 (22.6 %) rare species, 3 (9.7 %) endemics
and 3 (9.7 %) synanthropic species.

2. Kattakum Sands (transformer substation site): the fauna of reptiles and amphibians is
represented by 23 species (74.2 % of the full list), with 7 (22.6 %) rare species, 4 (12.9 %)
endemics and 2 (6.5 %) synanthropic species.

3. Mouth of the Karasu River (the site for Transmission lines and other communications): the
fauna of reptiles and amphibians is represented by 16 species (51.6 % of the full list), with 7 (22.6
%) rare species, 3 (9.7 %) endemics and 3 (9.7 %) synanthropic species.

Each of the three types of habitats in the study area features a specific faunistic complex, a
combination of amphibian and reptile species. Each species has adapted to a specific combination
of environmental factors, which determines its association with certain ecosystems and habitats.
Two basic groups of species can be identified in any faunistic complex:

1. Species closely associated with a limited range of environmental factors (stenoecic
species). These species inhabit only specific types of habitats. They can be quite abundant
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(common) when the combination of essential environmental conditions is favourable. Any changes
in these conditions may have a negative impact on their numbers and distribution. Thus, they can
be used as indicators of the state of natural habitats. In the project area this group is represented
largely by psammophilous species (Crossobamon eversmanni, Turkestan plate-tailed gecko
(Teratoscincus scincus), Reticulate Racerunner (Eremias grammica), Sand Racerunner (Eremias
scripta), Frilled toad-headed agama (Phrynocephalus mystaceus) and Phrynocephalus sogdianus),
semi-aquatic species Dice Snake (Natrix tessellate) and local endemics (Phrynocephalus raddei
and Black-ocellated Racerunner (Eremias nigrocellata) — the latter, like many other species from
this group, classified as rare and endangered).

2. Species capable of adapting to a broader set of environmental conditions (resilient or
eurybiontic species). This quality of theirs results in a high distribution and abundance in various
types of habitats and higher resistance to anthropogenic impacts. Many species from this group are
economically important; they can be very numerous and form diets for predators, including rare
ones. The species from this group inhabiting the project area include Bogdanov's bent-toed gecko
(Tenuidactylus bogdanovi), Rapid Lizard (Eremias velox) and Spotted whip shake (Hemorrhois
ravergieri).

It should be noted that territories near villages are inhabited, alongside the abovementioned
faunistic complexes, by synanthropic reptile species, which include Tenuidactylus bogdanovi, the
Mountain Racer (Coluber ravergieri) and Diadem Snake (Spalerosophis diadema). Sometimes the
villages are visited by the rare Desert Monitor (Varanus griseus) (RDB RUz, 2019) and Saw-scaled
Viper (Echis multisquamatus), which come there to forage. Strips of land along fields, heaps of
earth along canals and the their vertical banks are inhabited by the Rapid Lizard (Eremias velox),
Tajik Racerunner (Eremias regeli), Bogdanov's bent-toed gecko (Tenuidactylus bogdanovi), Steppe
Agama (Trapelus sanguinolentus), Spotted Desert Racer (Coluber karelini), Sand racer
(Psammophis lineolatum) and Oxus Cobra (Naja oxiana). The Oxus Cobra is a rare species
included in the Uzbekistan Red Data Book (2019) and IUCN Red List.

3.3. Results of the field research in March 2020

The field expedition to the project territory was organised between 5 and 13 March 2020. Alongside
ornithological and mammalogical research, the goal of the expedition was to study the
herpetological fauna of the area. However, cold weather made it impossible to carry out a
comprehensive study of the territory. The survey was possible only within short periods of warm
weather, so its results do not quite reflect the actual state and species composition of the area’s
herpetofauna. Nevertheless, during the trip it was established that the reptiles woke up successfully
from their hibernation. The data obtained during the field expedition are provided in Table 2.

Table 2. Results of the research into the reptile fauna of the project territory obtained during
the field expedition in March 2020

Lenath Coordinates
oF Width of [\ o of the
Date Species Soil t°C| Air t°C (Humidity | Number transect | transect o na ' | beginning of
inm in m the
transects.
06.03. | Black-ocellated Kattakum
2020 racerunner o I desert
Eremias +18,5 | +15,6 43% 1 indiv 1000 10 1 N 37.5407°
nigrocellata E 67,3636°
06.03. | Steppe agama Kattakum
2020 Trapelus o - desert
sanguinolentus +18,5 | +15,6 43% 1 indiv 1000 10 1 N 37,5407
E 67,3636°
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Lenath Coordinates
of Width of |, oo of the
# Date Species Soil t°C| Air t'C |Humidity | Number transect | ;. | beginning of
transect - indiv./ha
inm inm the
transects.
3 06.03. | Central Asian Kattakum
2020 tortoise Testudo o desert
horsfieldii +18,9 | +13,1 56% 7 holes 1000 10 7 N 37 5527°
E 67,3231°
4 06.03. | Black-ocellated Kattakum
2020 | racerunner +189 | +131 | 56% | 4indiv | 1000 10 4 NP
nigrocellata E 67,3231°
5 06.03. | Central Asian Karakir hill
2020 tortoise Testudo +14 +15,3 41% 3 holes 1000 10 3 N 37,56527°
horsfieldii E 66,3231°
6 09.03. | sand Kattakum
2020 racerunner o A desert
Eremias scripta +17,3 | +13,9 47% 1 indiv 1000 10 1 N 37,52982"
lazdini E 67,38650°
7 09.03. | Black-ocellated Kattakum
2020 racerunner o - desert
Eremias +26,3 | +18,3 31% 3 indiv 1000 10 3 N 37,54933"
nigrocellata E 67,34208°
8 09.03. | Sogdian toad- Kattakum
2020 headed agama o - desert
Phrynocephalus +26,3 | +18,3 31% 1 indiv 1000 10 1 N 37,54933°
sogdianus E 67,34208°
9 | 09.03. | Sogdian toad- Khaudag N
2020 headed agama o - 37,54445°
Phrynocephalus +32,1 | +15,9 30% 2 indiv 1000 10 2 E 67,29697°
sogdianus
10 | 09.03. | Bogdanov's Khaudag N
2020 bent-toed gecko o o 37,54445°
Tenuidactylus +32,1 | +15,9 30% 5 indiv 1000 10 5 E 67,29697°
bogdanovi
11 | 11.038. | Black-ocellated Karakir hill
2020 racerunner o . 1 N 37,5217°
Eremias +16,6 | +12,8 47% 1 indiv 1000 10 E 67.8639°
nigrocellata
12 | 11.03. | Spotted whip Karakir hill
2020 snake o - 1 N 37,5201°
Hemorrhois +16 +12,6 35% 1 indiv 1000 10 E 66.8556°
ravergieri
13 | 12.03. | Black-ocellated Karakir hill
2020 | racerunner +22 | +134 | 38% | 6indiv | 1000 10 6 N onozes,
nigrocellata
14 | 12.03. | Spotted whip Karakir hill
2020 snake o - 1 N 37,5223°
Hemorthois +22 +13,4 38% 1 indiv 1000 10 E 66.8560°
ravergieri
15 | 12.03. | Steppe Agama Karakir hill
2020 Trapelus +22 +13,4 38% 1 indiv 1000 10 1 N 37,5223°
sanguinolentus E 66,8560°
16 | 12.03. | Black-ocellated Karakir hill
2020 racerunner +23 | +142 | 36% | 3indiv | 1000 10 3 E 2673 ’Séi‘?e
nigrocellata
17 | 16.03. | Black-ocellated 1 indiv Photo received from geologists Karakir hill
2020 racerunner (date 16 March 2020) N 37,5217°
Eremias E 66,8639°
nigrocellata
18 | 16.03. | Tatary sand boa 1 indiv Photo received from geologists Karakir hill
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Length

Coordinates

of Width of Abundance of the
Date Species Soil t°C| Air t'C |Humidity | Number transect | ;. | beginning of
transect - indiv./ha
i in m the
in m
transects.

2020 Eryx tataricus (date 16 March 2020) N 37,5217°
E 66,8639°

Table 2 shows that the dominant reptile species at the end of the hibernation period are Black-
ocellated Racerunner (Eremias nigrocellata) (RDB RUz, 2019) and Mountain Racer (Coluber
ravergieri) on the Karakyr Upland, Black-ocellated Racerunner (Eremias nigrocellata) (RDB RUz,
2019) and Tenuidactylus bogdanovi in the Kattakum Sands. A total of 8 reptile species were
recorded during the trip, 3 of which are rare species included in the Uzbekistan Red Data Book, 1 is
an endemic species and 1 an endemic subspecies (Map 1).

Map 1. Survey locations and reptile species recorded in the project area during the field trip
in March 2020
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4. THREATS
4.1. Existing threats

1. Floods in some areas of the sand desert leading to the distruction of aboriginal species.

2. Rapid development of private cattle breeding and, as a result, overgrazing, which hinders
the natural recovery of vegetation in the desert and facilitates erosion. The tramping ungulates
break heavily the surface of the soil and make the sands drive. The habitats of a number of reptile
species transform, the populations in the isolate shrink. This also causes damage to infrastructure.

3. Contamination of roadsides with domestic waste and dumps near human settlements.
4. Extraction of oil and gas; construction of pipelines and other communications.
5. Extraction of soil and carbonates; construction of a dirt road driven permanently by heavy

vehicles; construction of a cement plant, waste from the cement plant; creation of open pits.

4.2. Threat associated with the construction of the Solar plant PV

1. Cultivation of areas that are natural habitats for many reptile species (including rare and
endemic ones) may cause the destruction of a part of the population.
2. Animals (insects, amphibians, reptiles, birds (chicks), mammals) may fall into pits and

ditches on the construction site, which may lead to their injuries and deaths. These pits and ditches
are especially dangerous for the Central Asian Tortoise and Sheltopusik.

3. The deformation of the existing landscape will lead to a partial destruction of animals’
habitats in the project area.

4, If the construction work is launched in winter, a part of the reptile population (including rare
species) may be destroyed.

5. If solar panels are arranged too compactly (very close to each other), the reptiles will
receive insufficient ultraviolet essential for their life.
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RECOMMENDATIONS

Safety and environmental protection must be priorities in any type of activity, for which it is
necessary to make steps to minimise potential damage based on the estimate of potential threats,
in our case threats to biodiversity. In this respect we would like to give the following
recommendations:

1. Seasonal operations. The construction activities must coincide with the reptiles’ active
period. It means that all construction work must be carried out when the period of hibernation
(winter dormancy) is over for all reptile species. At this time the reptiles do not need a permanent
shelter and can leave the territory in good time before the construction operations begin.
Construction activities begun in the hibernation period may destroy underground wintering
chambers, and in this case the reptile individual is doomed to die.

2. Performing construction operations strictly within the area of land designated for the
purpose.
3. Upon the completion of the construction, all ditches and pits must be eliminated (filled with

earth), and territories may not be protected with the help of ditches, as animals may be captured
there.

4, It is essential to permanently monitor the populations of terrestrial animals within the existing
sites after the completion of the construction phase.

5. Creating the so called ‘closed areas’ within the object (enclosed in a fence), where any type

of activity is prohibited. They may act as both the object’s ‘buffer zones’ and protected areas where
wild animals can live undisturbed.
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TERMS OF REFERENCE

Objective: To Address Data Gaps and Data Analysis of Bird Impacts by the Sherabad IPP
Solar PV Project

Background.

1. The Sherabad IPP Project has been proposed in southern Uzbekistan, comprising a Solar
PV site, covering approx. 600 ha in the Karakyr Uplands, and a 220 kV transmission line of 52
km that will follow an existing 110 kV line across agrolandscapes, the Karasu River, and Khaudag
Ridge in the east. The Project aims to align with the Asian Development Bank (ADB) Safeguard
Policy Statement (SPS) 2009 and the IFC Performance Standards (PS6).

2. A Project Ecological Area of Analysis (EAA) was established for compiling the
environmental baseline and critical habitat assessment, based on a 50 km radius around the
proposed solar project site and proposed transmission line.

3. A field visit to the project site and transmission line alignment was conducted by Anna Ten
(team leader), Timur Abduraupov, Natalya Beshko and Valentin Soldatov between 6 and 13
March 2020, and timed to coincide with the northward bird migration. An Ecological Survey Report
was compiled following the field visit and serves as a baseline.

4, Observations of bird flight movements were made during the field survey. Data collected
include date, location, bird species, flock size, flight altitude, direction and type of flight (migratory
movements, foraging, daily movements or unspecified). Number of observations was 64 recorded
from 11 different locations over a total period of six days, representing 1,751 individual birds and
27 bird species.

5. A Critical Habitat Assessment (CHA) was conducted, which found that endangered bird
species do occur, but none of the species met the threshold requirements for critical habitat. The
CHA report presents a basic analysis of the flight data, highlighting an important data gap where
the transmission line crosses the Karusu River, but there were insufficient observations along the
transmission line route to provide confidence on the levels of mitigation required.

6. Mitigation options were presented in the CHA report, which has been reviewed by the
design engineers. However, the CHA report (paragraph 84) recommends that further surveys of
bird flight patterns are conducted to address data gaps, to provide a higher standard of data
analysis and get inputs from an ornithologist experienced in this kind of assessment.

Actions Required.

7. Further fieldwork is required to conduct vantage point surveys along the transmission line
route. Key points to be assessed include the Karusu River crossing, the Solar PV site within the
Karakyr Uplands and along the Khaudag Ridge. Field surveys are recommended to include bird
carcass searches along the existing 110 kV line.

8. This Terms of Reference (ToR) recommends the Uzbekistan-based field team that
conducted the March 2020 field survey led by Anna Ten? is appointed again, so that data collected
are directly comparable with the existing dataset.

1 Anna Ten, Email: aini.ten@gmail.com.
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9. An ornithologist with experience in data analysis for transmission line assessments needs
to be appointed. This ToR recommends that Dr Andrew Jenkins? of Avisense Consulting, Cape
Town, South Africa is appointed for that purpose.

Procedures Required.

10. Planning of the field survey needs to incorporate inputs from the data analyst, who will
guide the field team on the type of data to be collected and highlight key locations for vantage
point surveys to be representative of the full transmission line route.

11. The field survey is recommended to cover 32 person days of data collection, which can
be most efficiently achieved with a four-person team for 8 days. One week is recommended for
data analysis and review of mitigation. These recommendations are presented in Table 1 with
proposed rates provided in Table 2.

12. Field surveys are most productive during the migration period, when observations can be
made for both migratory and resident bird populations. The northward bird migration takes place
during March/April and the southward migration takes place during August/September.

Table 1 Recommended days for the field survey, data analysis and reporting

sy comperent | (aton | “pason
Preparation 1 05
Field survey 8

Field report 4

Data Analysis 3
Reporting >

Table 2 Recommended rates for the various staff levels required for to conduct the

survey
- Number of Proposed
Position .
persons Daily Rates
Field team lead 1 $200.00 to $500.00
Field assistants 3 $80.00 to $250.00
Data Analyst 1 $350.00 to $700.00

2 Dr Andrew Jenkins, AVISENSE Consulting. Email: andrew@avisense.co.za; Web: www.avisense.co.za; Mobile:
082 959 9238.
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