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Testing the phytotoxicity of galvanic bath sediments as a mineral additive in substrate for growing
pine and spruce seeds

S.N. Sorokin, D.A. Shabunin, O.Yu. Butenko, A.V. Klimenok (Saint Petersburg Forestry Research
Institute)

This paper presents the results of studies on the impact of electroplating bath sludge (EBS) on
the phytotoxicity during the germination of Scots pine and European spruce seeds. The study was
prompted by laboratory analysis results of EBS, which showed a composition similarto the mineral
additives found in complex mineral fertilizers used in forest nurseries for growing tree seedlings.
Tests were conducted in five variants with three repetitions for each variant: four types of EBS
from different production lines and a mixture of all four sludges in equal proportions. Each sludge
or mixture was incorporated into a soil substrate made of high peat (with a neutralizer — limestone
flour — and complex mineral fertilizers) at concentrations of 100, 1000 and 10000 mg/kg.
Control seed sowing was done on a standard peat mixture used in forest nurseries for growing
coniferous seedlings with a closed root system. Seed germination was tested on Jacobsen tables.
Observation results showed no phytotoxicity during the germination of both pine and spruce seeds
when EBS was added to the peat mixture. It was noted that EBS in soil substrates significantly
accelerated seed germination compared to the standard peat substrate, induced hypocotyl
growth; however, at high concentrations (10000 mg/kg), a noticeable inhibition of root growth
was observed, leading to seedlings collapsing due to mechanical impact from water droplets
during watering. Sludge no. 4 in the substrate had the most favorable effect on seed germination
and seedling growth for both pine and spruce. Further research is needed under forest nursery
conditions for both tree species.
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MpoBepKa Ha GUTOTOKCMUHOCTb 0CAZKOB BaHH rafibBaHNYECKOr0 NPOM3BOACTBA B KAUeCTBE MIHEPasbHOI 06aBKY B CY6CTpaT...
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IIpoBepka Ha GUTOTOKCHYHOCTD OCATKOB BAHH rAJIbBAHMYECKOrO MPOU3BOICTBA B KAYECTBE MUHE-
PaJIbHOIT J00ABKH B CyOCTPAT NPH MPOPANIMBAHMN CEMSTH COCHbI 0ObIKHOBEHHOI H €11 eBPONEeiCKOoi

C.H. Copoxkun, JI.A. II1adynun, O.10. Byrenko, A.B. KimmMeHok

B HacTtosmeir paboTe MmoKaszaHBl pe3yJbTaThl MCCACIOBaHWN Ha (PUTOTOKCMYHOCTH OCAITKOB
BaHH rajibBaHuueckoro mpousBoactsa (OBI'TI) mpu mpopanimBaHUU CeMSIH COCHBI OOBIK-
HOBEHHOI M enu eBporeiickoii. [ToBogoM MocayXuiau pesyjabTaThl JaOOpaTOPHOTO aHaIM-
3a OBI'TI, npoBenenHoro OOO «DkoaHanuTUyecKas jJabopaTopus LieHTpa cepTUdUKalUu
MPOM3BOIACTBEHHBIX 00BbeKTOB» (uiteH3uss Ne J1039-00117-77/00623235 TM ot 31.10.2022),
KOTOpBIE TI0 CBOEMY COCTaBy OKa3aIuCh OJIM3KUMU K MUHEPAIbHBIM T00ABKaM B KOMTUIEKCHBIX
MUHEPATbHBIX YI0OPEHUSIX, PUMEHSIEMBIX B JIECHBIX MUTOMHUKAX MPU BbIpAIlIMBAHUM CESTH-
11eB ApeBecHbIX Mopoj. McrblTaHus MTPOBOAWIKCH B TIITU BapraHTaxX B TPEXKPAaTHOM MOBTOP-
HOCTM Kaxaoro: uccienoBaiuch yetbipe Buaa OBI'TI ¢ pasHbIX MPOU3BOACTBEHHbBIX JUHUN U
CMECh BCEX YeThIpeX ocaakoB B paBHbIX nponopuusix. OBI'TI B konueHtpamusax 100, 1000 u
10000 mMr/KT BHOCWJIACH B TOTOBBII TIOUBEHHBIN CyOCTpaT U3 BepxoBoro Topda. [Tpeasapurensb-
Hasl IIPOBEPKa KauecTBa CEMsIH Ha BCXOXeCTh MPOBOAMIACH Ha cToMax SIKOOCOHA; MoKa3aTeau
BCXOXECTH, TIOJIyUeHHbIE B XOJe 3TOW MPOBEPKHU, CAYKUIU KOHTPOJEM B ombiTe. Pe3yabraTs
HaOJII0IeHU I TTOKa3aJIu OTCYTCTBUE (DUTOTOKCUYHOCTU — MPU MPOpallMBaHUM CEMSIH, KaK CO-
CHBbI, TaK U eau — npu BHeceHuu OBI'TI B Topdocmech. OTMEUeHO, YTO BHECEHME B COCTAB
TMOUBEHHBIX CYOCTPATOB 3TOM M00ABKM B HEOOJBIIMX KOHILIEHTPALMSIX BBI3BIBACT 3aMETHOE
YCKOpEHHUE MTPopacTaHUs CEMSTH U MHAYLUPYET POCT TMIOKOTWIS. OMHAKO, MPY BHICOKOI KOH-
ueHtpauuu (10000 mr/kr) HabGatogaeTcss 3aMeTHOe MHTMOMpOBaHME POCTa KOPHEBOM 4acTu
BCXOJIOB, BCJIEJICTBUE YETO MTPOMCXOAMT IMOJIEraHue CESHIIEB OT MEXaHWYECKOTO BO3AEHCTBUS
KareJsb BO/bI Ipu nonuBax. BeisiiaeH Hanbosee apdexkTuBHbI BapuaHT nodaBku OBITTI (oca-
MoK No 4), KOTOpBIif OKa3bIBaeT caMoOe OJIarompusITHOE BIMSHUE HA BCXOXECTh CEMSTH M POCT
MPOPOCTKOB 00EMX NPeBeCHbIX Mopo. [TomyuyeHHbIe pe3ysbTaThl TPEOYIOT MPOJAOIKEHUS UC-
CJIeloBaHUS B YCJIOBUSIX JIECHOTO MUTOMHUKA.
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