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Checking for phytotoxicity of sludge from pulp and paper production as the basis of the future fertile
soil layer

S.N. Sorokin, A.V. Klimenok (Saint Petersburg Forestry Research Institute)

Thisstudy presents the results of research on the phytotoxicity of sludge from mixed (municipal
and industrial) wastewater (SMW), taken from the sludge ponds of the Segezha Pulp and
Paper Mill, during the germination of Scots pine and European spruce seeds. The study was
motivated by the results of laboratory analyses of the sludge, obtained from an independent
laboratory accredited by the Federal Service for Accreditation («Rosakkreditatsiya»): the
hazard class corresponded to V, and the granulometric composition was almost 80 % silt
fraction with the inclusion of larger pieces of undecomposed organic matter (bark) and,
partially, plastic from municipal wastewater treatment facilities. Agrochemical analysis
showed an organic content of more than 63 %, neutral pHKCI, high nitrogen content with
a predominance of ammonium, average phosphorus levels, low potassium content, but
a rich composition of trace elements. The tests were conducted using two variants of mixed
substrates: with the addition of quartz sand from a local sand quarry as a soil conditioner to
the SMW and with boiler slag (slag from a «fluidized bed») from the factory’s boiler house
as prototypes of an organo-mineral composite (OMC). A control sowing was carried out on
a standard substrate of peat with added fertilizers; the germination test of the seed batch was
performed on Jacobson tables. The observation results showed no phytotoxicity during the
germination of both pine and spruce seeds on OMC with SMW. It was noted that the OMC
from SMW with both soil conditioners accelerates seed germination, induces hypocotyl
growth; however, there was some lag in root growth compared to the above-ground part
of the seedlings. Further testing of OMC in forest nursery conditions is necessary for the
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cultivation of pine and spruce seedlings with open and closed root systems, as well as pilot-
industrial trials for creating fertile soil layers (FSL) and forest cultures during the reclamation
of disturbed lands.

Key words: pulp and paper production waste, fertile soil layer, phytotoxicity, Scots pine, European
spruce

IIposepka Ha GPUTOTOKCHYHOCTH HUIIOBBIX OCAIKOB LEJLII0JI03HO-0yMaKHOrO NMPOU3BO/ICTBA KAK 0C-
HOBBI OY/IyIIIEro MJIOI0POTHOTO CJIOS MIOYBBI

C.H. Copoxkun, A.B. KimmMeHok

B HacTosII11e11 paboTe IMoKa3aHbI Pe3YJIBTaThl KCCIICIOBAHMS MIIOBBIX OCAIKOB CMEIIIAHHBIX (KOM-
MYHaJIBHBIX U TIPOMBIIUIEHHBIX) CTOUHBIX BoA (MAIOCB), B3STHIX 13 MPYI0B-UJIOHAKOIIUTEIEH
Cerexckoro LIBK, Ha UTOTOKCMYHOCTH TIpU MpOpaIMBaHUU CEMSTH COCHbI OOBIKHOBEHHOM
1 eJT1 eBpoTeiicKoii. [ToChITOM K TTPOBENCHUIO UCCIIEIOBAHUI TTOCTYXXKIJIA PE3YIbTaThl JJabopa-
TOPHBIX AHAIU30B UJIOBBIX OCAJKOB, MOJIYYEHHbIE OT HE3aBUCUMOM aHATUTUYECKOM, aKKpeIu-
ToBaHHOU DemepabHON CIy)k00i1 «PocakkpeauTamusi», JabopaTOPUM: KJIACC OITACHOCTU CO-
OTBETCTBOBAJ V, IPaHYJIOMETPUUICCKII cocTaB mouTH Ha 80 % TipeacTaBiIeH MIOBOM dpaKIeit
C BKJIIIOUCHUEM 00JIee KPYIMHBIX KYCKOB HEpa3JIOXUBIIEHCS OpTaHUKM (Kopa) M, YAaCTUIHO,
TUTACTUKA C TOPOACKHMX OYMCTHBIX COOPYKCHUI. ATPOXMMUIECKUI aHAIN3 TTOKa3all comepKa-
Hue opraHuku 6osiee 63 % npu HerTpanbHoit pHKCI, BbicoKoe conepxkaHue a3ora ¢ mpeobiia-
JaHWeM aMMOHUMHOTO, CpeHUe MoKa3aTeau 1o dhochopy, HEBHICOKUI YPOBEHDb COAEPKAHUS
KaJivsi, Ho O0oraThblii COCTaB MUKPOS3JIEMEHTOB.

HMcnbiTaHus mpoBOAMINCH B IBYX BaprMaHTaX COCTaBIeHUs cyocTpaToB: ¢ nobasieHrueM B MOCB
B KauecTBE MeJIMOpaHTa KBapIIeBOTO IMecKa M3 MECTHOTO IMECYaHOTO Kaphepa M CIMBa TecKa
(CTeK «KUTISIIETo CJ0sI») U3 3aBOJACKON KOTEJIbHOI — KaK Mpoo0pa3oB OpraHO-MUHEPATbHON
koMno3umu (OMK). KoHTposibHBIIT TTOCEB CEMSIH TPOM3BEAEH Ha CTaHIAPTHBIA CyOCTpar
U3 BepxoBoro Topda ¢ 1o006aBIeHUeM yI00peHWii; TpoBepKa NapTUU CEMSIH Ha BCXOXECTb MPO-
BoaMJach Ha crosax AAkobcoHa. Pe3ynbraTel HAOJMIOAEHMIA TTOKA3aJIU OTCYTCTBUE (DUTOTOKCUY-
HOCTH TIpU MpopaliuBaHUM CeMsTH Kak cocHbI, TaK 1 e Ha OMK ¢ MOCB. OTtmeueHo, 4To
OMK u3 NOCB ¢ 060umMu MeTMOPAHTAMU BbI3bIBAIOT 3AMETHOE YCKOPEHUE BCXOXECTU CEMSIH,
WHIYLIUPYIOT POCT TUMTOKOTUJISI, HO TIPU 9TOM OTMEUEHO HEKOTOPOE OTCTaBaHUE POCTa KOpHE-
BOI1 yacTH BCXOAOB OT HaazeMHoi. Heobxonumo npoaokuth ucnbitaHuss OMK B ycnoBusix
JIECHOTO TTUTOMHMKA MPU BhIPAILIMBAHUU CESTHIIEB COCHBI U €JIU C OTKPBITON U 3aKPBITON KOP-
HEBOI CUCTEMOI U OMBITHO-MPOMBIILIJIEHHbIE UCITBITAHUS TIPU CO3JaHUHU TUIOAOPOAHOIO CI0sT
nouBsl (ITCIT) 1 co3naHum JTECHBIX KYJbTYP IPU PeKyJIbTUBALIMM HapyllIeHHbIX 3eMelib (PH3).
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