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Annomayus. 3eMiv, BBIIEAIINC U3 CEIBCKOX03HCTBEHHOTO MoNIb30BaHus B Poccuu nocne 1990-x ronos, uH-
TEHCUBHO 3apallBAIOTCS €CTECTBEHHBIM Iy TEM TaKUMU MTOPOJAMH, KaK WBa, OJIbXa U JP., UX BKJIA]] B YIIICPOIHBIN
OFOIDKET JIECHOTO MTOKPOBA HEM3BECTEH. J{JIs OIIEHKH YTIIepOIEIOHUPYIOIIEH CITOCOOHOCTH JIECOB aKTHBHO pas-
pabaThIBatOTCS AJTIOMETPUUSCKUE MOJIEIA OMOMACCHI JIEPEBLEB, OCOOCHHO aKTyaJlbHBIC JIJIsl CMEIIIAHHBIX JIECOB.
B Poccun eMHCTBEHHBIE aJIIOMETPUYECKIE MOJICIHN I OMOMAcChl MBbI KO3bEH OBLIM MOCTPOCHBI MO JTAHHBIM
B. B. CmuprOBa (1971), momy4eHHBIM B TTOJ[30HAX CPEAHEH TalTH M XBOWHO-IITUPOKOIMCTBEHHBIX JIecoB. Llenmbio
HAIIIUX UCCIICMIOBAHUH OBLIO MOTyYeHUE (PAKTUICCKHUX JIAHHBIX O CTPYKTYpE HaJI3eMHOW OMOMACCHI UBBI, TIPOU3-
pacraroiiell B yCJIOBHSIX CEBEPHOU Talrd ApXaHrelbCKOM 001acTH, W pa3paboTKa auIOMETPUYCCKUX MOjeiel
st ee ppaxmwii. [IpeamoxeHs! amutoMeTpruIecKre MOIeNH Tt (PpaKiuii Ha3eMHON OMOMAcCHI IepPEBhEB UBHI,
KOTOPBIE XapaKTePU3YIOTCsI BBICOKMMU TIOKA3aTeIISIMU aJICKBATHOCTU MCXOAHBIM JJAHHBIM U MOTYT OBITH TIOJIE3HBI
TIPH OTICHKE YIIIEPONICTIOHUPYIOIIEH CTIOCOOHOCTH NBOBBIX HACAXKICHUH.
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Abstract. The lands that came out of agricultural use in Russia after the 1990s are intensively overgrown
naturally with such species as willow, alder, etc., and their contribution to the carbon budget of the forest cover
is unknown. To assess the carbon depositing capacity of forests, allometric models of tree biomass are being
actively developed, especially relevant for mixed forests. In Russia, the only allometric models for goat willow
biomass were constructed according to V. V. Smirnov (1971) data obtained in the subzones of the middle taiga
and coniferous-deciduous forests. The aim of our research was to obtain experimental data on the structure
of the aboveground biomass of willow growing in the conditions of the northern taiga of the Arkhangelsk
region, and to develop allometric models for its fractions. Allometric models are proposed for fractions of the
aboveground biomass of willow trees, which are characterized by high indicators of adequacy to the initial data
and can be useful in assessing the carbon depositing capacity of willow plantations.
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BBenenne

B nocnennue  aecsaTuneTHs
OoIpIIIKE TIIONMIAAM 3eMeb B Poc-
CHH BBIIILIN U3 CEJIHCKOX035CTBEH-
HOTO T10JIb30BaHUsI, HO B 3amaJiHOM
EBpomne momoOHast  TCHICHIHS
HaOromanace u panee, B 1970-
80-¢ rompl. OgHUM U3 peElICHUN
MpoOJIeMBI 3a0pOIICHHBIX 3€MEITh
OBLIO MPENJIOKEHO BBIPAIBAHNC
KYJBTYp OBICTPOPACTYIIHMX TTOPOJI,
JIOCTATOYHO HEMPUXOTIIUBHIX K yC-

JIOBUAM MPOU3PACTAHUA U obecrie-

YUBAIOMINX CYIIECTBEHHBIX BKIIAJI
B TOBBILICHHE YIIEPOAIACTIOHUPY-
IONIeH CIIOCOOHOCTH JIECHOTO IT0-
kpoBa (Christersson et al., 1993).
3a pyOexoM KOPOTKOpPOTAIMOH-
Hble (PHEPreTUYeCKHe) JIeCHBIC
IDTAHTAIAU BBl ¥ TOTIONS UCTIONh-
3yIOTCS B KauecTBE BO30OHOBIIS-
€MOr0 HMCTOYHUKA SHEpPruu. OTH
JIBe TIOPOIBI B OOpeabHOM 30HE
OTJINYAIOTCsl Hanbosee OBICTPBIMU
TEMIIaMU poCTa U ACTIOHUPOBAHUA

yrirepona (puc. 1).

B ycnoBusix ymMepeHHOro Kiu-
Mara eXEerogHOe IPOU3BOACTBO
JIPEBECHON  OMOMAcChl  BHJIOB
Salix moxetr pocrurats 20 T cy-
XOro JIPEeBECHOrO BeELIeCTBa Ha
rekrap (Heinsoo et al., 2002;
Productivity..., 2008). B mocnen-
HUE

ACCATUIICTUA  PAa3BCACHUC

KOPOTKOPOTAIITMOHHBIX I1aHTa-
Ui codeTano B cebe TpOM3BOA-
CTBO OMOMACCHI IS TIOJYYCHUS
SHEPTUU W MEJMOPAINIO 3eMEJlb.

B cBoeoOpa3HBIX pacTHTEIHHBIX
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Puc. 1. Cxemarnyeckoe npecTaBIeHue CKOPOCTH, C KOTOPOH pa3iIMYHbIE TIOPOIBI
JIEPEBLEB JIOCTUTAIOT TOAUYHOM MponyKiun 10—12 T aOCONMOTHO CYXOi APEBECHHBI
Ha 1 ra (Christersson et al., 1993)

Fig. 1. Schematic representation of the rate at which various tree species achieve
annual production of 10—12 tons of absolutely dry wood per 1 ha
(Christersson et al., 1993)

(¢uIpTpax  KOPHM  TOIVIOIIAIOT

MUTaTeJIbHbIE  BEIIeCTBa  CTOY-
HBIX BOJ|, a pu3ocdepa pacTeHH
obecrieanBaeT a’poOHYIO Ccpemy
JUIT MUKPOOOB, KOTOpBIE YCHIIH-
BalOT HUTPUDUKALIUIO COCIUHE-
HUIl OWOJIOTMYECKHX 3arpsi3HU-
teneit (Mitsch, Gosselink, 2000).
Bo BceM mupe UBBI pEKOMEHIY-
OTCSl i1 (PUTOMETHOpAIuu  3a-
TPA3HEHHBIX METaJUIaMU  TIOYB,
MOCKOJIbKY OHHM HE TOJBKO MpO-
M3BOJAIT OONBITYI0 OmOMAaccy, HO
1 3(ppexTUBHEI B (PUTOIKCTPAKITHH
TSOKEIBIX METAJJIOB, TaKHX Kak
Cd u Zn, u3 3arps3HEHHBIX TTOYB
(Root development..., 2003). He-
KOTOPBIC KJIOHBI YCTOWYUBBI K HH3-
kuM 3HaueHunsM pH (Examining
the salt..., 2011) U K MOBBIIICH-
HbIM KOHIICHTPAIUSM HEKOTOPBIX
MHUKpO371eMeHTOB (Assessment of
willow..., 2011).

B Poccuu 3emuin, Bolleame u3
CEITbCKOX03HCTBEHHOTO TI0JIb30Ba-
HusA 1ocne 1990-X romoB, MHTCH-
CHBHO 3apallyBarOTCsl €CTECTBEH-

HBIM ITyTEM TaKUMH TTOPOIAMH, KaK
uBa, onmpxa u np. (Kwxue n ap.,
2021). DT necHele IMJIOLIANN Ya-
CTO He ITOJIeKaT NHBEHTAPH3aIIH,
WX BKJIAJ] B YINICPOTHBIN OFOIKET
JIECHOTO MTOKpPOBA HEU3BeCTeH. [
OLIEHKH  YIJIEPOAICTIOHUPYIOIEH
CIOCOOHOCTH JIECOB aKTHBHO pa3-
pabaThIBalOTCSl  ATIOMETPHUCCKUEC
MoJIeTT OoMacchl IepPEeBbEB, 0CO-
OCHHO aKTyaJIbHbIE IJIsi CMEIlaH-
HBIX JIECOB, U HMX KOJIHUYECTBO BO
BCEM MHUPE HCUUCIIAETCS y’Ke THICS-
gamu (A review...,2020). B Poccun
CIMHCTBCHHBIC AJNTIOMETPHUCCKUE
MOJIETTH JIsE OOMAcCCHI MBI KO3beH
(YcombueB u mp., 2022) moctpoe-
Hbel o JaHHeIM B. B. CmupHoBa
(1971), momy4eHHBIM B TOA30HAX
CpeaHel Talru u XBOHHO-IIHUPOKO-
JIUCTBEHHBIX JIECOB.

eab, MmeToqHKA
U 00bEKThI UCCJIeJOBAHUS
Ilenpro HAmMMX MCCIETOBAHUI
ObuUT0  TIONMy4YeHne (aKTHYECKUX
JIAHHBIX O CTPYKTYpe HaJ3eMHOM

OroMacchl MBBI, TPOU3pACTAIOIIEH
B YCJOBHAX CEBEPHOM Talru Ap-
XaHreJIbCKOH 001acTH, 1 pa3padoT-
Ka aJJIOMETPHUYECKUX MOJIETIeH IS
ee (ppaxmmii.

COop 1noeBoro Marepuana mpo-
Bomuics ¢ 2018 mo 2021 rr. B [Ipu-
MopckoM, BenbckoM, [llenkypckom,
IInecenxom u BepxHeToeMckoM
paiioHax ApXaHTeIbCKOW OO0IacTH
B JIPEBOCTOSIX, IPEICTaBICHHBIX
Bugamu Salix carpea L., S. borealis
Fries. n ux rubpumaeivu dopma-
MU. beim 3an0keHsl 53 1mpoOHbIe
TUIOINAAM, Ha KOTOPBIX B3STO IO
OTHOMY CpPEIHEMY MOJIEIIEHOMY
JIepeBy B BO3PACTHOM JMaria3oHe
ot 20 no 65 ner. IlpoGuble mio0-
Iaad  3aKJIabIBAId B COOTBET-
ctBud ¢ OCT 56-69-83 «Ilnomia-
I IPOOHBIE JIECOYCTPOUTEIBHBIC
(OCT 56-69-83). Obpabotka Mo-
JETIbHBIX JEPEBLEB Ha IPOOHBIX
TUIOINAAAX MPOBOAMIACH C YUETOM
METOINYECKUX pEeKOMeH Al
N. U. TI'ycesa (2002). B coBokymn-
HOCTH MOJICJIBHBIX JIEPEBBEB OBLIO
B3SITO OJHO MHOTOCTBOJIBHOE [ie-
peBo auameTpoM 15 cMm. Ero 6mo-
Macca Oblla COIMOCTaBlIeHa ¢ OHO-
Maccoil PaBHOBEJIMKHUX JIEPEBLEB,
MOJlyYEHHOM M0 PErpecCUOHHON
3aBUCHMOCTH OHMOMAacChl OCTallb-
HBIX 52 JepeBbeB OT IUaMeTpa
ctBoia (cM. moxmens (1)). Okaza-
JIOCh, YTO MHOTOCTBOJIHOE Jiepe-
BO MO OTHOIIEHHIO K OCTaJbHBIM
PaBHOBEJIMKUM JIEPEBbsIM TaéT 3a-
BBILIICHHE OMOMAacChl XBOM M BET-
Beil cooTBeTcTBEHHO Ha 94 1 12 %
U 3aHWKeHHWe OMoMacchl CTBOJIA
M HaJ3eMHOH COOTBETCTBEHHO Ha
25 u 17 %.

OTHOIICHWHW MHOT'OCTBOJIBHOC MO-

B xonmuecTBeHHOM

JACJIBHOC ACPCBO COCTABIIACT OKOJIO

2 % OT 4mcia B3STBIX MOIEIBHBIX
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JlepeBbeB. B peanbHBIX JpeBOCTO-
X KOJIMYECTBO MHOTOCTBOJIBHBIX
JICPEBLEB MOXKET OBbITh OOJIBIIE HITH
MEHBIIIC, U BKJIFOUCHHE TaKOTO JIe-
peBa B HaIll PETPECCHUOHHBIIN aHAH3
MOXET IPHUBECTH K CHCTEMaTH4c-
CKUM OIMHOKaM TIpH pacdere Ono-
Macchl Ha 1 ra. [Toatomy oHO OBLIO
UCKJIFOYCHO M3  IOCIEIYOIIETO
aHanu3a. [lomHas XapakrepucTHKa
MOJyYEHHBIX JAHHBIX O 52 MOJIENb-
HBIX JICPEBBSIX MBHI JJaHa B Ta0. 1.

N3BecTHO, YTO OlleHKa OMoMac-
CBI JIEPEBBEB 10 JBYM OCHOBHBIM
Macco00pa3yIoIIUM ITOKa3aTeIIsIM —
JIMaMETPy CTBOJIA U BBICOTE JIepeBa
— naet OoJee TOYHBIE U HECMEIIICH-
HBIC OIIEHKU OMOMACCHI TI0 CpaBHE-
HUIO C MOJICJIIMH, PacCUUTaHHBIMU
TOJIBKO B CBSI3H C JMAMETPOM CTBO-
na (Sensitivity of above-ground...,
2016). Ho n3BecTHO Takxke, 4TO U3-
MepeHHe BBICOTHI JIepeBa B peajib-
HBIX YCJIOBHSIX JIPEBOCTOS HE TOJIb-
KO TPYJAOEMKO, HO U COIPSDKEHO CO
3HAYUTEIBHO OONBIICH OITHOKOM
M0 CPABHEHUIO C M3MEPEHUEM JTha-
MeTpa ctBona (Sensitivity of above-
ground..., 2016). Kpome Toro, Ha
MPOOHBIX TUIOMIAJISX, 3aJI0KEHHBIX
B OTHOCHTEIILHO OJHOPOIHBIX Jie-
COPaCTUTEJBHBIX YCIOBHUSX, BBICO-
Ta JiepeBa U JUaMETP CTBOJIA TECHO
KOPPEJIMPOBAHbI, U B TAKUX ClIy4a-
X IBYX(PAKTOPHAS MOJIEITb MOYKET
JlaTb HEYyCTOMUYMBBHIC OLICHKU OWO-
Macchl (Zianis, Mencuccini, 2003).
B Hamewm ciryuae Koppensims Mex-
Jly BBICOTOM JiepeBa U JTUaMETPOM
ctBoma (cMm. Tabn. 1) okazamachk
JIOBOJIbHO TECHOHM, KOA(PPHUIIMEHT
koppensiun coctasun 0,73. Tlooa-
TOMY B HAlllEeM HCCIICIOBAHUH TIPH
OIleHKe OMOMAacChl UBbI MPHUMEHEHA
(YHKIUST  CTaTMYECKOW — aJjioMe-
tpuu (Muna, Kieseszams, 1976),

KOTOpas B JIOTapu(pMHUPOBAHHOM
(dopme nmeer BU:

In P;=ag+ a1ln D, (1)

rne P; — Onomacca i-ii dpaxmum
(Ps, Py, Py, Py P,, P. — cooTBer-
CTBEHHO OMOMacca CTBOJia B KOpe,
KODBI CTBOJIA, BETBEH, JINCTBBI, HA/l-
3eMHas W KOpHeil) B aOCOIFOTHO
CYXOM COCTOSIHUH, KT

D — nuamerp CTBOJNA Ha BBICOTE
IPYIH, CM.

Ornenka OoMacchl KOpHEH npea-
CTaBIISICT HAWOOJBIITYIO MPOOIEMY
[0 CPaBHEHUIO C OIpeIesICHUEM
(pakIIMOHHOTO COCTaBa HaJ3¢MHON
Oonomaccel. B Hamem wnccrnemoBa-
HUM OMoMacca KOpHEH He olpere-
JsIIack, U A7l pacueTa Mojenei ux
OroMacchl MCIIONB30BaHbl JAHHBIC
B. B. Cmuprona (1971) mis eBpo-
neiickoii wact Poccun. Koaddu-
LMEeHTHI perpeccu ypaBHeHus (1)
ObUTH pacCcUuTaHbl C HCIOIb30Ba-
HHUEM IIPOrPaMMHOIO 00eCTeYeHHsI
Statgraphics-19 (mms momydeHus
JONOJIHUTENIBHOM ~ MH(pOpMaLuu
cM. http://www.statgraphics.com/).

Pe3yabTarhl ncciie1oBanust

Pesynprarer pacuera monesneit (1)
MIPYBE/ICHBI B TA0M. 2.

I'paduuexast  mHTEepHperanus
HEKOTOPBIX MOZIeIeH OMOMacChI Jie-
PEBBEB, MMPECTABICHHBIX B TA0. 2,
Ha (OHE MUCXOIHBIX TaHHBIX MOKa-
3aHa Ha puc. 2.

Panee mo mamaeiM 7120 Mo-
JeNbHBIX AepeBbEB 12 peBECHBIX
nopox EBpasum ObUIO yCTaHOB-
JICHO, YTO BKJIAJ JUIMHBI KPOHBI
B 00BSICHEHHE U3MEHYMBOCTH OHO-
Macchl JIEPEeBbEB B  aJNIOMETPH-
YECKHX MOJETSAX B CpPEAHEM CO-
craBml 12 %. Ilpu BriroueHnn
B Hamy Mozaenb (1) JIMHBI Kpo-

Hbl B KAa4eCTBE BTOpPOl HE3aBU-
CUMOIl TEepeMEHHOH O0Ka3anoch,
YTO MO OOJBIIMHCTBY (paKIUi
(MCKITIOUCHHNE COCTaBWJIa MOJEIH
JUTsE OMOMacChl BETBEH, B KOTOPOM
t=3,5>tys = 1,96) ypoBeHb 3Ha-
YUMOCTH JIJTUHBI KPOHBI COCTABII
ot 0,16 mirs maccel ctBona o 1,10
JUIS MacChl JIUCTBBI, YTO HIKE
1,96.

[IprumHa pacxoxIeHUs ¢ paHee

CTaHJIAPTHOTO  3HAYCHUS
MOJTyYEHHBIM PE3yJIbTaTOM MOXKET
OBITh B HEIOCTAaTOYHOM OOBEME
UCXOIHBIX JIaHHBIX U, COOTBET-
CTBEHHO, B HEIOCTaTOYHO OOJIb-
IIMX JWana3oHax W3MEHYUBO-
CTH HE3aBHCUMBIX II€PEMEHHBIX
1 B3aUMHOU KOPpENSLUU Thame-
Tpa CcTBOJA U JUIMHBI KpoHbI (bro-
Macca acCCHMWJISILIMOHHOTO ara-
para..., 2020).

IIpm ouenke Owomaccel me-
pPEBbEB B KOPOTKOPOTALMOHHBIX
IUTAaHTAIUSAX OOBIYHO 3aMEpSIOT
JIMaMETp CTBOJIA y €0 OCHOBAHHUSI.
YToObI 1OTyYeHHBIE HAMH MOJIEITN
(Tabn. 2) MOXHO OBIJIO HUCTIONB30-
BaTb TIPH OICHKE YIJIEPOIICIIO-
HHUPYIOIIEH CHOCOOHOCTH  HBEHI
Ha KOPOTKOPOTALIMOHHBIX IJIaHTa-
[USIX, MBI MpeyIaraeM ypaBHEHHUS
cBsizu D ¢ Dy u HAaobopoT (Moze-

mu (2) u (3)):

In Dy=0,5646 + 0, 8823 In D;
adjR?> = 0,859; SE = 0,104, (2)
In D =-0,2665 + 0, 9766InD;
adjR*>=0,859; SE =0,110. 3)

KoadhdunmenTs! nerepmuHarm
3aBucumoctelt (2) u (3) okazanuch
HWKE [0 CPAaBHCHUIO C aHAJOIHY-
HBIMH B3aUMOCBSI3SIMH, YCTaHOB-
neaupiMu B CIJA 1o JaHHBIM
250 nepeBbeB, TAe Kod(hhOUITUEHT
nerepmuHanuu - coctaBuwin - 0,987
(Chojnacky et al., 2014).
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ITpn comocraBneHny anaome-
Tpuueckux moxenei (1), moctpo-
CHHBIX II0 HAallUM JaHHBIM JUIs

IIOJI30HBI CEBEPHOH Taiiru, ¢ aHa-
JIOTUYHBIMM MOJEIISIMH, TIOCTpPO-
eHHBbIMU 110 faHHeIM B. B. Cmup-

Tabmmria 2
Table 2
Xapakrepuctuka mozeneit (1)
Characteristics of models (1)
3aBucumast Koo urmenter
epeMeHHas* Coefficients adiR2* — =
Dependent
variable a0 @
InV; -8,5150 2,3346 0,985 0,085
In Vyy -9,4400 1,9193 0,853 0,234
In P -2,3671 2,2861 0,891 0,233
In Py -3,4816 1,9226 0,850 0,236 52
In Py —5,0265 2,7220 0,742 0,468
In P¢ -5,2760 1,9644 0,633 0,435
In P, -2,2814 2,3413 0,916 0,207
In P; -3,7649 2,5004 0,965 0,325 8

* O0o03HaueHus cM. Mozeb (1).

** adjR? — koG PUIMEHT TETEPMUHALIMHI, CKOPPEKTHPOBAHHBII HA YMCIIO TIEPEMEH-
HbIX; SE — cTangapTHas ommbKa ypaBHEHHs; 71 — YUCII0 HAOIFOCHUH.

In Ps, ke

In Pf, ke

In Pa, k2

in D, cm

Puc. 2. I'papuueckue naTepnperanuu Mozeneit (1) Ha GoHE UCXOAHBIX TaHHBIX,
MOKa3aHHBIX TOUYKAMU; d, O, 8, 2 — COOTBETCTBEHHO CTBOJI, BETBH, JINCTBA,
HaJ[3eMHas 4acTh
Fig. 2. Graphical interpretations of models (1) against the background
of the initial data shown by dots; a, b, ¢, d — respectively trunk, branches,
oliage, aboveground

HoBa (1971) must moa30H cpemHei
Taru U XBOMHO-IIMPOKOIUCTBEH-
HbIX JecoB (YcombleB © 1p.,
2022), oxazaioch, 4To Omomacca
JIUCTBBI U BETBEU B CEBEPHOU Tail-
re 3aHMKaeTcsl COOTBETCTBEHHO
Ha 67126 %,a0buomacca CTBOJIOB,
HaIpOTHB, 3aBblmIaercs Ha 12 %.
OTH pa3nuuus MEKAY MOI30HaAMHU
CTaTUCTUYECKH 3HAaYUMbI Ha YPOB-
He t = 2,5...8,0 > 1yp;s = 1,96. Ilpu
pacueTe MOJENM JUIsl HaJ3eMHOM
O6romaccel MIPOTHBOIIOIOKHBIE
TPEHIBI Ui Macc KPOHBI U CTBO-
Ja B3aMMHO KOMIIEHCUPYIOTCH,
Y pa3nuyue MeXIy MOI30HaMH 10
Ha/J3eMHOW OMoMacce CTaHOBHUT-
Csl CTaTUCTHYECKH HE3HAYMMBIM
(t = 0,75 < tps = 1,96). IlosToMy
s EBponeiickoit Poccun pac-
cunTana 0000IIeHHasT MOJIENb IS

HaJI3¢MHONW OMOMACCHI UBHI:

In P, =-2,2010 +2,3089 In D;
adjR? = 0,974; SE = 0,19. @)

Tem campiM mONTy9aeT 0OBsIC-

HEHHE BO3MOXXHOCTHb MOCTpOE-
HUS BCeOOINeH MOeIn Haa3eM-
HOI 6uomaccs! st pona Salix L.,
OTIIMYAIOIICHCS  BBICOKOM  TOY-
HOCTBIO TIPU HCIIOJB30BAHHU €€
B Pa3HbIX PErHOHAX U IS Pa3HbBIX

BUIOB Salix.

3akuiouenune

[IpennoxeHHble alIOMeTpHye-
CKME MOJeNU IJisi KOMIIOHEHTOB
HaJ3eMHOH OMOMAacchl JepeBbEB
UBBI JJI YCIOBUN CEBEPHOU Tailru
ApXaHTrenbCKOH o00macTh Xxapak-
TEpPU3YIOTCS BBICOKMMH ITOKa3a-
TEJIIMU  AIeKBaTHOCTH HMCXOAHBIM
JaHHBIM M MOTYT OBITh TOJIC3HBI
MpH  OIEHKE YTIEPOIICTIOHUPY-
Iolleld CIIOCOOHOCTH HMBOBBIX Ha-
CaXKICHUMN.
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