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THANH PHAN LOAI THYC VAT BAC CAO CO MACH
TAI MOT SO BAI DO THAI KHAI THAC KHOANG SAN
O MIEN BAC VIET NAM

Phung Thi Tuyén, Kiéu Thi Dwong, Phiing Vin Khoa, Bui Viin Ning, Lé Vin Vuong
Truong Pai hoc Lam nghiép

TOM TAT

Lya chon loai thuc vat dé trdng tai cac bai tap két chat thai sau khai khoang 1a mot nhiém vu day thach thirc vi
cac khu vuc nay thudng co ¢6 4m va ham lugng dinh dudng thap. Nhiam cung cap co s khoa hoc cho viéc lya
chon loai cay c6 thé sdng duoc trén cac bai d6 thai khai thac khoang san tai khu vuc mién Bac Viét Nam, nghién
clru nay da tién hanh diéu tra thanh phan cac loai thyc vat tai cac bai d6 thai sau khi khai thac kim loai nang tai
cac tinh Cao Bing, Bic Kan, Lao Cai, Son La va Yén Bai. Két qua di xac dinh dugc 275 loai thuoc 227 chi, 97
ho va 5 nganh thuc vat tai 10 bai d6 thai nghién ciu. S6 lwong loai thuc vat cua ting béi thai dao dong tir 58 -
135 loai thugc 52 - 109 chi, 26 - 45 ho. Bai d6 thai CB thiéc vai dién tich 124,24 ha c6 sb luong lodi 16n nhét
(135 loai) va bai d6 thai YB2 sit va YB4 chi kém c6 sé luong loai it nhét (58 loai). Ty trong cac loai, chi, ho tap
trung chii yéu vao nganh Ngoc lan (Magnoliophyta) véi sb lugng lodi cao nhét, chiém 94,55%. Phé dang séng
cuia cac loai thyc vat tai khu vic nghién ctru da duoc xac dinh, trong d6 dang séng chiém ty 1& 16n nhit 12 nhém
cay chdi trén, cdy mot nam. Cin cir vao két qua diéu tra vé thanh phan loai thyc vat, nghién ciru da dé xuat duoc
15 loai ¢6 kha nang thich nghi tét trén cac bai thai nham cai tao moi truong dat ban dau tai cac bai thai bao gom
Hu day (Trema orientalis (L.) Blume), Ba soi (Macaranga denticulata (Blume) Miill.Arg.), Dudng
(Broussonetia papyrifera (L.) L'Hér. ex Vent.), Da 14 1éch (Ficus semicordata Buch.-Ham. ex Sm.), Bum bup
I6ng (Mallotus barbatus Miill.Arg.), Pon bubt (Bidens pilosa L.), Co lao (Chromolaena odorata (L.) R.M.King
& H.Rob.), Ké hoa dao (Urena lobataL.), Co6 hb6i (Ageratum conyzoides L.), Co tim (Ageratina
adenophora (Spreng.) R.M.King & H.Rob.), Ca trai vang (Solanum viarum Dunal), C6 |4 girng (Axonopus
compressus (Sw.) P.Beauv.), Rang seo ga dai (Pteris grandifolia L.), Ca dai hoa trang (Solanum torvum Sw.), C6
la tre (Oplismenus hirtellus (L.) P.Beauv.).

Tir khoa: Bai thai, khai thac kim loai nang, thuc vat, xir Iy 6 nhiém.

SPECIES COMPOSITION OF VASCULAR PLANT SPECIES IN SOME MINING WASTE DUMPS
IN NORTHERN VIETNAM

Phung Thi Tuyen, Kieu Thi Duong, Phung Van Khoa, Bui Van Nang, Le Van Vuong
Vietnam National University of Forestry

SUMMARY

Choosing plant species to grow in mining waste dumps is known to be a challenging task because the soil after
mining is often dry and low nutrient content. To provide a scientific basis for selecting plant species that can
survive on mining waste dumps in the Northern region of Vietnam, this study was conducted to investigate plant
species compound in mining waste dumps in Cao Bang, Bac Kan, Lao Cai, Son La and Yen Bai provinces. The
total number of plant species at 10 study sites were 275 species belonging to 227 genera, 97 families and 5
phyla. In each mining waste dump, plant species range from 58 - 135 species, 52 - 109 genera and 26 - 45
families. The CB tin with an area of 124.24 ha has the largest number of species (135 species), and the YB2 iron
and YB4 lead-zinc has at least 58 species. The proportion of species, genera, and families focuses mainly on the
Magnoliophyta which has the highest species number accounting for 94.55%. The life form spectrum of plant
species in the study area was determined. Based on the results of the investigation on plant species composition,
the study has proposed a list of 15 plant species capable of living in mining waste dumps including Trema
orientalis (L.) Blume, Macaranga denticulata (Blume) Mull.Arg., Broussonetia papyrifera (L.) L'Hér. ex Vent.,
Ficus semicordata Buch.-Ham. ex Sm., Mallotus barbatus Mill.Arg., Bidens pilosa L., Chromolaena odorata
(L)) R.M.King & H.Rob., Urena lobata L., Ageratum conyzoides L., Ageratina adenophora (Spreng.) R.M.King
& H.Rob., Solanum viarum Dunal, Axonopus compressus (Sw.) P.Beauv., Pteris grandifolia L., Solanum torvum
Sw., Oplismenus hirtellus (L.) P.Beauv.

Keywords: Mining waste dumps, heavy metal, plants, pollution treatment.
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L. PAT VAN BE

Viét Nam c6 ngudn tai nguyén khoang san
phong phu va da dang v&i hon 5.000 diém
quang véi trén 60 loai khoang san c6 ich véi
quy md trit lwong khac nhau. Tiém ning phat
trién cua nganh khai thac khoang san cua Viét
Nam 1a rat to 16n, mé ra nhiéu co hoi phat trién
cho cac nganh cong nghiép co6 lién quan ciing
nhu tao cong an viéc lam cho mat luc lugng lao
dong dang ké ¢ cac mo khai thac khoang san ma
phan 16n nam & ving nong thon, mién nui, ving
sau, vung xa (Manh Ha Nguyen et al., 2021).
Trong dat, kim loai nang tdn tai va chuyén hoa
dudi nhiéu dang khac nhau, lién két véi céac hop
chat hitu co, vo co hoic tao thanh cac chét phirc
hop (Orhue va Frank, 2011). Kha niang dé tiéu
ctia chung d6i v6i thuc vat phy thude vao nhiéu
yéu to nhu: pH, dung tich trao d6i cation (CEC)
va su phu thudc 13n nhau vao cac kim loai khac
(Tangahu et al., 2011; Cui el al., 2021). Do do,
viéc cai tao va xu 1y dat 6 nhi®m kim loai nang
rat kho khan va phuc tap. Vi vay, viéc lya chon
nhiing giai phap thich hgp nham xir 1y, cai tao
va phuc hdi méi trudng dat 1a nhiém vu cép
bach hién nay.

Céc loai thuc vat c6 kha nang hd trg viéc xir 1y
6 nhiém da duoc nghién ciru va ap dung & nhiéu
khu vuc do thuc vat ¢6 kha nang van chuyén cac
chat 6 nhiém tir d4t 1én than nhanh, chiu dugc
ndng do cac chat 6 nhiém cao va sinh khéi 16n
(Barcelo va Poschenrieder, 2003; Jerald, 2004).
Thé giéi ghi nhan c6 721 loai phan bd trong 52
ho thuc vat va 130 chi dugc biét 1a co kha nang
siéu hap thy kim loai. Trong s6 cac thuc vat siéu
tich liiy kim loai, cac ho thyc vat chiém wu thé
vé s6 loai nay gdm ho Cuc (Asteraceae), ho Cai
(Brassicaceae), ho Cam chudng
(Caryophyllaceae), ho Coéi (Cyperaceae), ho
bau (Fabacea), ho Mung quan (Flacourtiaceae),
ho Hoa mo6i (Lamiaceae), ho Hoa thao
(Poaceae), ho Hoa tim (Violaceae) va ho Thau
dau (Euphobiaceae) (Roger et al., 2017).
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Cac co ché hay qua trinh co ban cua xir 1y 6
nhiém moi trudng bang thuc vat bao gdm: qua
trinh tich tu hodc bdc tich (phytoextraction
hodc phytoaccumulation), qua trinh loc tu
nude hay dung dich dit bang tiép xuc bé mit
r& (phytofiltration), qud trinh c¢b dinh
(phytostabilization), qua trinh loai bo thong qua
thoat hoi nudc (phytovolatilization) va qua trinh
phan huy (phytodegradation) (Ali et al., 2013).
Tuy nhién, qua trinh tich tu (phytoextraction
hodc phytoaccumulation) 1a qué trinh chinh va
hitu hiéu nhét trong viéc loai bd cac kim loai
ning, cac chit 6 nhiém khéc va tram tich & trong
dat boi cac loai thuc vat (Milic et al., 2012).

Nghién ctru nay duge thuc hién nham xac dinh
thanh phan cac loai thuc vét co thé sdng va phat
trién & khu vuc xung quanh va trong cac bii thai
khai thac khoang san tai cac tinh Bic Kan, Cao
Bing, Lao Cai, Son La va Yén Bai (hinh 1).
Qua do, cung cép co s& khoa hoc cho viéc dé
xuat mot sb loai cdy trong co thé trong trén bai
thai dé thuc ddy qua trinh xu 1y 6 nhiém kim
loai nang, phu xanh va cai tao moi truong.

1. POI TUQNG, PHUONG PHAP NGHIEN CUU

2.1. Pbi twong

Pbi twong nghién ciru 1a 10 bai do thai tai 5
tinh Cao Béng, Béic Kan, Lao Cai, Yén Bai,
Son La. Trong d6, c6 2 bai do thai di ding
hoat dong, 08 bai d6 thai con lai van dang
trong qua trinh hoat dong.

2.2. Xac dinh diéu kién 1ap dia cia cac bai
do thai

Phong van lanh dao dia phuong va ban lanh dao
cong ty khai khoang va ngudi dan (10
ngudi/diém nghién ctu) vé lich sir hinh thanh
ciia cic bdi d6 thai. Tién hanh didu tra theo
tuyén, do dém dién tich, do cao va do ddc tai khu
vuc cac bii do thai bang may dinh vi GPS. Cin
clr vao sb liéu khi tuong, thiy van cua cac tram
quan tric gan khu vuc bai db thai dé xac dinh
nhiét d¢ va lugng mua binh quan trong nam.
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2.3. Di¢u tra thanh phin cac loai thue vit
xung quanh va bén trong bai thai

Trong khu vuc mdi bai d6 thai diéu tra 10 6 tiéu
chuén (OTC) dién tich 250 m? xung quanh khu
vuc bii d6 thai diéu tra 3 OTC va 3 tuyén (chiéu
dai tuyén tir 0,5 - 1 km).

+ Téng s6 OTC diéu tra 1a: 13 OTC/bai thai x
10 bai thai = 130 OTC;

+ Téng s6 tuyén diéu tra 1a: (0,5 - 1) km/tuyén x
3 tuyén/bai thai x 10 bai thai = 30 tuyén.

2.4. Phuong phap xir 1y s6 liéu

Giam dinh mau bang phuong phap hinh thai so
sanh (déi chiéu miu can giam dinh véi b mau
luu hodc cac tai liéu chuyén khao vé phan loai
thuc vat). Két qua giam dinh mau gém: Tén loai

phé thong, khoa hoc; tén ho phé thong, khoa
hoc; dang séng. Tra tén khoa hoc, sau khi da
phan tich mau, tham khéo cac tai liéu vé thuc
vat: Thuc vat chi Viét Nam (2000 - 2007), Cay
co Viét Nam (Pham Hoang H9, 1999; 2000;
2003), Danh luc cac loai thyc vat Viét Nam
(2001; 2003; 2005) (Nguyén Trong Cuc et al.,
2001; Nguyén Tién Ban 2003; 2005) dé xac
dinh duoc tén so b ban dau cua cac mau. Khi
da xac dinh dugc tén cac loai, tién hanh kiém tra
lai  tén  khoa  hoc loai  theo
https://www.ipni.org. Tinh toén cac chi tiéu vé
s6 luong va ty 1& cac nganh, ho, chi loai. Tra

cua

ciru dang sdng cua cac loai thyc vat ghi nhan
dugc theo phan loai cia Raunkiear (1934) véi
su diéu chinh ctia Nguyén Nghia Thin (2007).

TINH LAO CAl

e —

at Lang Giang. Van Ban, Lo Cai

@ M6 Fonsp:

TINH YEN BAI

TINH SON LA LS5

Nkor Mubng Knoa, B4 Yén SonLa

TINH CAO BANG

TINH BAC KAN

Hinh 1. Khu vic nghién ctru duoc thyuc hién tai 10 bai d6 thai
thuoc tinh Cao Bang, Bic Kan, Lao Cai, Son La va Yén Bai
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1L KET QUA NGHIEN CUU VA THAO LUAN tich 16n nhét va bai d6 thai mé chi kém thudc xa

3.1. Pic diém cua cac bai do thai

Toéng sb 10 bai d6 thai thudc 5 tinh phia Bic
Viét Nam bao gém Bic Kan, Cao Bﬁng, Lao
Cai, Son La va Yén Bai (bang 1). Cac bai d6
thai tor qua trinh khai thac cac mo chi kém,
thiéc, fenspat, niken, sét, mangan va déng,
vang voi dién tich cac bai d6 thai tr 1,29 -
216,79 ha. Trong d6, bai d6 thai tir mé niken
tai xa Muong Khoa, Bic Yén, Son La co dién

Ché Cu Nha, Mu Cang Chai, Yén Bai c¢6 dién
tich nho nhit. Cac bai d6 thai duoc thiét 1ap &
d6 cao thap nhét 1a 130 m (Mo Pong -Vang) xa
Chau Qué Ha, Vin Yén, Yén Bai va cao nhit
thudc vé bai d6 thai mo chi - kém thudc xi
Cao Pha, Mu Cang Chai, Yén Bai 1.654 m (so
v6oi mit nude bién). Tat ca 10 bai db thai déu
cb d6 dbc dudi 10 d6 va bé day 16p chit d6
thai trén 100 cm.

Bang 1. Pic diém cua 10 bai d6 thai tai khu vic nghién ctru

TT

Tén céac bai
dod thai

Loai khoang san
khai thac

Dién tich
(ha)

Pic diém cia bai dé thai

BK chi kém

Chi kém

5,25

Db thai t thc‘ri Phéap thudc va dirng db thai cach day it nhat 30
nam, bao gom:

Bai 1: 2,2 ha: thudc Cong ty Kim loai mau Bac Kan.

B&i 2: 3,05 ha thudc Ban Quan ly Khu B&o ton Thién nhién Nam
Xuan Lac.

CB thiéc

Thiéc

124,24

D4 thai tir thei Phap thudc. Nam 1955 mé thiéc dwoc thanh lap
dwdi sy giup d& cua Lién X0, hién nay thudc quan ly cia Cong ty
Cb phan Khoang san va Luyén kim Cao Béng. Bai d6 thai va khu
vure khai thac cung khu virc.

Hién nay van dang khai thac va db thai sau khi ché bién.

LC fenspat

Fenspat

30,70

Trwe thudc Cong ty Fenspat Van Ban.
Hoat doéng tr nam 2013.

SL niken

Niken

216,79

Trwe thudc Cong ty TNHH mé Nikel Ban Phuc, xa Mwong Khoa;
khai thac tr nam 2014.

YB1 sat

1,42

Thudc Cbng ty Trach nhiém H®u han Tan Tién - Yén Binh - Hwng
Thinh; dién tich 1,42 ha. Khai thac va db thai tir ndm 2010.

Bai d6 thai va khu vue khai thac cling vi tri. Hién nay van dang
khai thac va d6 thai.

YB2 sét

9,25

Cong ty Cb phan Khoang san Hung Phat. Bai thai, khu vuc khai thac
va tuyé&n quang cuing vi tri. Khai thac va dé thai ttr nam 2010 véi cong
Suét 47,872 tAn quing nguyén khai/ nam. Hién nay van dang khai
thac va do thai.

YB3 chi
kém

Chi kém

1,29

Truc thudc Cong ty C6 phan Toan Kim Son. Khai thac ham 16.

Chét thai sau so tuyén db doc ven dwdng, ven sudi.

Bai db thai va khu vuc khai thac khéng cung vi tri. Khai thac va
do th,éi tlr hon 10 ndm tré lai day. Hién nay van dang khai thac
va do thai.

YB4 chi
kém

Chi kém

16,76

Trwe thude Cong ty C6 phan Kim Thanh. Khai thac 16 thién. Chéat
thai sau so tuyén db vao thung lting. Bai d4 thai va khu vyc khai
thac khéng cung vi tri.

Khai thac va d thai tir ndm 2011 dén nay.

YB5
mangan

Mangan

5,47

Trwc thudc Cong ty Cd phan Khoang san Dai Phét. Khai thac
16 thién.
Bai 1: I&p dat da bé mét va chat thai so tuyén. Dién tich: 4,27 ha.
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Tén cac béi | Loai khoang san | Dién tich o ez T
TT 46 thai khai thac (ha) Pac diém cua bai do thai
B&i 2: chét thai sau ché bién tuyén, tai thén Khe Phao. B&i 2 cach
bai 1 khoang 10 km. Dién tich: 1,2 ha. Hién nay van dang khai
thac va db thai.
Nha may Tuyén luyén Bdng - Vang.
10 YBQ dong Péng vang 17 Baf 1: Ba dirng do tha.l, cay Ia.u say moc kin. Dién tich: 1,7 ha
vang Béi 2: La khu vic khai thac, hién da dirng khai thac va da dwoc
tréng Qué, San.

* Ghi ch(: 1 = BK chi kém: Bdi thai chi - kém tai xd Ban Thi, huyén Cho Pon, tinh Bdc Kan; 2 = CB thiéc: Bai thdi
thiéc tai TT. Tinh Tiic, huyén Nguyén Binh, tinh Cao Bang; 3 = LC fenspat: Bdi thdi fenspat tai xd Lang Giang, huyén
Van Ban, tinh Lao Cai; 4 = SL niken: Bdi thai niken tgi xa Muong Khoa, huyén Bdc Yén, tinh Son La; 5 = YBI sdt: Bdi
thdi sdt tai xd Hung Thinh, huyén Trén Yén, tinh Yén Bdi 1; 6 = YB2 sdt: Bai thdi sdt tai xd Luwong Thinh, huyén Trén
Yén, tinh Yén Bdi 2; 7 = YB3 chi kém: Bdi thai chi kém tai xa Ché Cu Nha, huyén Mix Cang Chdi, tinh Yén Bdi 3; 8 =
YB4 chi kém: Bdi thdi chi - kém tqai xa Cao Pha, huyén Mu Cang Chai, tinh Yén Bai 4; 9 = YB5 mangan: Bai thdi
mangan tai xd Chau Qué Ha, huyén Vin Yén, tinh Yén Bdi 5; 10 = YB6 dong vang: Bdi thai dong - vang tai xid Chdu

Qué Ha, huyén Vin Yén, tinh Yén Bdi.

3.2. Thanh phin cac loai thwc vat tai 10 bai
d6 thai nghién ctu

Pa dang cac taxon thuc vat cta 10 bai dd thai
thudc 5 tinh Bic Kan, Cao Béng, Lao Cai, Son La
va Yén Bai dugc thé hién tai bang 2. Két qua da
ghi nhén dugc 5 nganh thyc vat, 97 ho, 227 chi va
275 loai. Trong do, nganh Co thap but c6 1 ho, 1
chi va 2 loai chiém 0,73% tong s loai. Nganh
Théng dét c6 2 ho, 2 chi va 2 loai chiém 0,73%
téng s loai. Nganh Ngoc lan c6 s6 ho, chi loai 16n
nhét, véi téng sO 85 ho chiém 87,63%; 214 chi

chiém 94,27% va 260 loai chiém 94,55% tong sb
lodi diéu tra duoc (bang 2). Ho Pau c6 sd luong
chi va loai da dang nhat véi 18 chi va 23 loai, ho
Cuc ¢6 18 chi va 21 loai; ho Hoa thao ¢6 15 chi va
16 1oai; ho Thau dau c6 10 chi va 19 loai. C4c ho
khac ciing c6 sb lwong chi va loai da dang bao
gém ho Ca phé, ho Dau tam, ho Bong, va Hoa
moi va ho Téch. Cac ho c6 muc do da dang vé
thanh phan loai nhu ho Ciic, ho Pau, ho Thau dau
tai khu vuc nghién ctu ciing giéng véi két qua
danh gi4 ciia Roger va dong tac gia (2017).

Bang 2. Ty trong céac loai thuc vat ghi nhan tai khu vyc nghién ctru

Ho Chi Loai
R PR R
Tén pho thdng Tén khoa hoc 56 lwong Tgl/olé 86 lwong T)Z/Olé 86 lwong Tgl/olé
Nganh C4 thap bt Equisetophyta 1 1,03 1 0,44 2 0,73
Nganh Théng dét Lycopodiophyta 2 2,06 2 0,88 2 0,73
Nganh Dwong xi Polypodiophyta 7 7,22 8 3,52 9 3,27
Nganh Théng Pinophyta 2 2,06 2 0,88 2 0,73
Nganh Ngoc lan Magnoliophyta 85 87,63 214 94,27 260 94,55
Lop Ngoc lan Magnoliopsida 78 80,41 188 82,82 228 82,91
Lop Loa ken Liliopsida 7 7,22 26 11,45 32 11,64
Téng 97 100 227 100 275 100
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V& thanh phan loai thuc vat chi tiét cho 10 bai
d6 thai nghién ctru, két qua diéu tra cho thay sb
luong céc loai thuc vat cho 10 bai d6 thai dao
dong tir 58 - 135 loai, thudc 52 - 109 chi va sb
ho dao dong tir 26 - 45 ho (bang 3), 5 nganh
thue vat. Trong d6, bai d6 thai CB thiéc voi dién
tich 124,24 ha cho s luong ho (43) va loai 16n
nhat (135 loai) va bai db thai YB2 sit va YB4
chi kém c6 sb lugng loai it nhat 1a 58 loai. Ty
trong cac loai, chi, ho tip trung chi yéu vao
nganh Ngoc lan (Magnoliophyta) c6 mirc d6 da
dang cao nhat v6i s6 lugng loai chiém tir 87,1%
(YB3 chi kém) dén 97,7% (SL niken). Cac bai
dd thai sat, chi, kém mangan cé $6 lugng loai
thuc vat kém phong pht hon so véi cac bai do
thai thiéc, fenspat, niken va dong vang (bang 2).

Nganh Hat tran chi xuit hién c6 mot loai tai
bai d6 thai thiéc va chi kém, nganh Duong xi
xut hién tai tat cd 10 bii d6 thai. Bai YBS
mangan va YB6 dong vang, chi xuit hién hai
nganh thuc vat 1a nganh Ngoc lan va nganh
Duong xi ma khong c6 su xuét hién ctia nganh
Théng dat, Co thap but va Hat tran. Bai d6
thdi BK chi kém va CB thiéc 1 hai bai da
duoc khai thac tur thoi Phap thude, co lich st
khai théc va d6 thai lau doi nhét so véi cac bii
d6 thai con lai. Diéu nay c6 thé 1a 1y do din
t4i s6 luong cac ho thuc vat phong pha hon
cac khu vuc khac 38 - 43 ho. Pac biét, bai CB
thiéc co s6 ho thuc vat 16n nhat. Ba bai CB
thiéc, YB3 chi kém va YB4 chi kém co su
xuat hién 1 loai Hat trin (Thong).

Bang 3. Sy phan bd cic taxon trong cac nganh thyc vét ciia 10 bai d thai

Mé héa Nganh Nganh Cé Nganh Nganh Hat Nganh Ngoc lan 2 2
bai dé ang da hab b ; A Tong | Tong | L5
T tha Théng dat thap but Dwong xi tran Lép Ngoc lan | Lép Loaken | sé sé sélo%i
Ho | chi| Loai [Ho | chi | Loai | Ho | chi| Loai | He | chi| Loai | Ho | chi|Loai [ Ho [ chi|Loai| M@ | chi
1 BkKég]h' 1|1 1]olo|o|z2|3|4|0|0]| o0]|38]|62|66|5|9]| 9|4 | 75 | 80
2lceThibc| o[ o] o[22 2 222 11| 1 [43]0al116]4a 12|14 51 [ 100 | 135
3 L talal 1 |alalal2l2] 2 o0o|o|ol|27|er|70|al11]|14a]| 35| 76 | ss
fenspat
4 [stniken| 1| 2] 2 oo ofz][z] 1|00 of27]es|78][3]6] 6 | 32| 73| s6
vBisat 1| 1] 1 [2]2] 2 olo| o |23|38|46|[3|10]11]| 30 | 52 | 62
YB2s&t | 0| 0| 0 | 1] 1 4lalalo 18] 37 40 1212 26 | 54 | s8
7 Yignﬁh' 1)1l 2|22l 2]2|3|4|2|1]|1|22/3]4 |3]13]13]| 30 | 58 62
8 Yi‘é‘nih' 1|1 12| 2| 32|22 1|1]|1|2a|a|4a7|2]|a]| 4| 31|53 | 58
YB5
9 olo|o|o|lo|o|3|3|3|0o|0o| o |24|41|40|3|13|123| 30 | 57 | e5
mangan
YB6
10| ang |0]| 0| o|o|o|o|4a|a|4a|o0|o0|o0]|20(53|e6s|3|7| 7 |36 | 64 | 76
vang

3.3. Dang song ciia cac loai thue vat & trong
va xung quanh bii dé thai

Ap dung hé théng phan loai dang séng cta
Raunkiear (1934) véi sy diéu chinh ciia Nguyén
Nghia Thin (2007), dang song cua cic loai thuc
vat & xung quanh va bén trong 10 bai do thai
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dugc trinh bay trong bang 4, 5, 6. Két qua tinh
toan binh quan cho 10 bii d6 thai cho thay,
nhom cay chdi trén (Ph) chiém wu thé véi 68%,
tiép dén 1a nhém cdy mot nim (Th) chiém
11,5% va chdi an (Cr) véi 10,2%, tiép theo 1a
nhém cay nira an (Hm) v6i 7,9% va nhom cay
chdi sat dat (Ch) voi 3,1%.
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Nhu vay, phé dang séng cho hé thuc vat cua 10
bai d6 thai la:
SB=68Ph+31Ch+102Cr+79Hm+115Th
D61 v6i nhom cay chdi trén (Ph) gém cac loai
ciy gb hay day leo gb duogc coi 1a xuwong song
cua h¢ thuc vat, nhom dang séng chiém ty 1€ 16n
nhét tai cic bai d6 thai 1a nhom cdy gb nhd, bui,
ntra buyi, cay hoa g5, c6 cao tur 25 - 200 cm véi
23,4%, tiép dén 1a nhom ciy chdi trén nho Mi
chiém 13,8%. Thap nhit 1a nhém cdy mong
nudce voi 1,3 % (bang 4).

3.4. Phén tich cac nhém dang séng tai 10 bai
do thai
3.4.1. Nhém cdy chéi trén (Ph)

Véi nhom cay chdi trén (Ph) bao gdm nhom cay
chdi trén to (Mg), chdi trén nhd (Me) va chdi
trén nho (Mi), tai khu vuc cac bai d6 thai diéu
tra da thong ké dugc 128 loai (s6 liéu diéu tra),
trong s6 d6 c¢6 18 loai xuét hién tir 3 bai do thai
trd 1én (bang 4, 5).

Céc loai co cay chdi trén 16n nhu Gao vang,
Trau, Xoan. Cac loai c6 cdy chdi trén nhd nhu
Hu day, Duodng, Pa 14 I¢ch, Sung, Va, Hodc
quang 130. Céc loai cdy c6 chdi trén nho nhu Ba
soi, Ba soi long sao, Bum bup 16ng, Ngai, Sim
long, Ma rang, Nuc néc, Mubi da duoge xéac dinh
tai cac khu vyc nghién ctru.

Céc loai cay xuat hién & vi tri xung quanh bai
d6 thai va ca trén bai d6 thai gdbm c6 Hu day, Ba
soi, Dudng, Bum buyp 16ng, Sung, Da 14 1&ch va
Xoan. Dac biét, Hu day 1a loai xuét hién & tat ca
10 bai d6 thai, Ba soi xuét hién tai 9 bai dd thai,
Pa 14 1éch va Dudng xuat hién ¢ 6 bai do thai.
Céc loai con lai xuat hién tir 3 dén 5 bai do thai.
Két qua danh gia thong qua cac chi tiéu sinh
truong cho thay cac loai cay déu sinh truong va
phat trién tot. Viée xac dinh duogc cac loai cay
gS thudc nhom dang séng chdi trén to, nhd, va
nho ¢d ¥ nghia quan trong dé tir d6 Iya chon
duoc loai cay thich hop c6 thé trong cai tao moi
truong tai khu vuc bai thai.

Bang 4. Dang song clia cac loai thyc vét trong va xung quanh bai do thai

Dang séng Cay chéi trén Ph
A Cay A
3 5 3 5 Ca A ¢ Ca
Cay | Cay | Cay | Cay | o | ca | | S| cay |enai | |
T choi | choi | choi | choi leo | mong Cay choi | chol | .. & nira 10 Téng s loai
A A trén | trén | trén | trén | "o |trénthan |satdat) gt o0l g0 | nam
Tén céc bai L N N go | nwéc - ch) (Th)
o to | nh& | nhé | lun thao (Hp) | ( (Hm)
1 |BKchikém 4 8 16 20 3 2 2 5 4 9 7 80
2 | CB thiéc 9 12 23 45 4 0 10 2 12 8 10 135
3 | LC fenspat 4 7 12 16 4 0 4 5 13 7 16 88
4 | SL niken 4 17 14 17 5 0 1 5 4 13 86
5 |YB1sat 1 9 5 10 5 0 9 3 7 5 8 62
6 |YB2sat 1 2 3 13 2 0 9 1 10 7 10 58
7 |YB3chikém 1 3 3 14 1 0 16 4 7 5 62
8 |YB4 chi kém 2 2 5 15 1 0 14 1 4 6 58
9 | YB5 mangan 2 9 9 12 5 0 9 1 10 3 5 65
10 | YB6 ddng vang 1 8 16 18 7 1 6 1 6 5 7 76
Téng 29 77 105 180 37 3 85 24 79 61 89 770
Trung binh 2,9 7,7 10,6 18 3,7 1 8,5 2,4 7,9 6,1 8,9 77
Tylénhomdangsong | oo | 164 | 138 | 234 | 48 | 1.3 11 31 | 102 | 79 | 115 100
trung binh (%)
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Bang 5. Danh sach céc loai cdy chdi trén to, nhd va nho (Mg, Me, Mi)

£ ... | Xuat hién

Dang | XU3thién | s ing | cac bai dé thai co
TT |Tén Viét Nam |Tén khoa hoc A g trong bai 9 ~: N A, LA

song z . .. |quanh bdi| loaixuat hién **

do thai PO
do thai
1 |Huday Trema orientalis (L.) Blume Me X X Sl) ios 4.5,6,7.8,
2 |Ba soi Macaranga denticulata (Blume) Muill.Arg. Mi X X 2,3,4,5,6,7,9,10
3 | Duéng Broussonetia papyrifera (L.) L'Hér. ex Me « X 2.3,4,5.9 10
Vent.
4 |DPalaléch Ficus semicordata Buch.-Ham. ex Sm. Me X X 2,4,5,6,9, 10
5 |Bum bup léng Mallotus barbatus Mull.Arg. Mi X X 2,3,4,9,10
6 |Ngai Ficus hispida L.f. Mi X - 2,3,4,10
7 |Géo vang Nauclea orientalis (L.) L. Mg X - 3,5,6,10
8 |Va Ficus auriculate Lour. Me - - 4,5,9, 10
9 |Trau Vernicia montana Lour. Mg X - 3,5, 10
10 |Basoiléng sao |Macaranga trichocarpa (Zoll.) Mull.Arg. Mi X 2,3,9
11 | Xoan Melia azedarach L. Mg X X 2,4,9
12 |Bachac Euodia lepta Merr. Mi - - 2,5,10
13 | HoAc quang la0 Wgndlandla uvariifolia subsp. laotica Me « i 2.7.10
(Pit.) Cowan

14 | Sdm léng Eurya ciliata Merr. Mi X - 2,7,8
15 |Marang Macaranga tanarius (L.) MUll.Arg. Mi X - 2,9,10
16 |Nuc néc Oroxylum indicum (L.) Kurz Mi - - 2,9,10
17 | Mubi Rhus chinensis Mill. Mi X - 2,9, 10
18 |Sung Ficus racemose L. Me X X 3,4,5

Ghi ch: x: Co cdy xudt hién; -: khong cé cdy xudt hién

** Tén cde bai do thai dwoc md héa thir tie tir 1 dén 10 tai bang 1

3.4.2. Nhém cdy choi trén lin, cdy mong nwéc
va cdy choi trén thén thio

Dbi v6i nhom cay chdi trén lun, cidy mong
nudc va cdy choi trén than thao, nghién ciru da
x4c dinh duoc tong s6 147 loai (S6 lidu diéu
tra), trong s6 d6 co 35 loai xuét hién tir 3/10
bdi dd thai trd 1én (bang 6). Pon budt xuat
hién & ca 10 bai d6 thai, Co lao xuat hién ¢ 9
bai d6 thai, Ké hoa dao va Co hoi xuat hién &
8 bai d6 thai. Cac loai cdy trong nhom ciy
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chdi trén lun, cdy day leo, mong nudc va cay
chdi trén than thao déu sinh trudng tdt tai khu
vuc xung quanh va trong bai d6 thai. Hau hét
cac loai déu xuat hién xung quanh bai d6 thai
28/35 loai (80%) va bén trong bai do thai
35/35 (100%). Nhém cac loai cdy moc dugce ¢
6/10 bai d6 thai s& 1a muc tiéu dé lya chon cay
c6 kha ning trong trén bai do thai bao gdm
Don buét, Co lao, Ké hoa dao, C6 héi, Don

nem, Co tim.
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Bang 6. Cac loai cdy chdi trén lin (Na), cay day leo (Lp), cay mong nudc (Suc)
va cay choi trén than thao (Hp)

o ) Dang | Xuathién | Xuathién | o0 b= 44 thai co
TT | Tén Viét Nam Tén Khoa hoc séng trong’ .bal xung qugnh loai xudt hign **
thai bai thai
1 |Don bubt Bidens pilosa L. Hp X X é io?’ 4.5.6,7.8,
2 Cd lao Chromolaena odorata (L.) R.M.King & Hp x X 1,2.3,4.5,6,7,9, 10
H.Rob.
3 Ké hoa dao Urena lobata L. Na X 2,3,4,5,6,8,9,10
4 C4 hoi Ageratum conyzoides L. Hp X - 2,3,56,7,8,9,10
5 Pon nem Maesa indica (Roxb.) Sweet Na X 2,4,5,6,7,8,10
6 |cotim ggl\jrﬁtl':; g‘ﬁgoopbhora (Spreng.) Hp X X 2,3,7,8,9, 10
7 |Xauhd Mimosa pudica L. Na X X 2,3,4,6,9,10
8 T chau Callicarpa candicans (Burm.f) Hochr. Na X X 2,3,5,7,10
9 Cd tai hum Conyza canadensis (L.) Cronquist Hp X - 2,5,7,9,10
10 |Kélalom Sida rhombifolia L. Na X X 3,4,7,8,9,10
11 |Mua da hung Melastoma malabathricum L. Na X X 5,6,7,8,9, 10
12 | Mam xoi Rubus pectinarioides H.Hara Na X X 5,7,8,9, 10
13 |Mam x6i vang Rubus ellipticus Sm. Na X - 1,2,7,8
14 |Bochd Buddleja asiatica Lour. Na X X 2,4,8,9
15 |XAauhd Mimosa pudica L. Na X X 2,5,6,9
16 |Ké day vang Triumfetta rhomboidea Jacqg. Na X X 3,6,9,10
17 | Sén day rirng Pueraria montana (Lour.) Merr. Lp X - 6,7,9, 10
18 |Gaidai Boehmeria holosericea Blume Na X X 5,6,9, 10
19 | Mo hoa tréng E:AI:l;z(.jendrum chinense (Osbeck) Na . X 1,34
20 ;gcc))ng phong Anisomeles indica (L.) Kuntze Na X X 2,3,10
21 |Han the Desmodium heterophyllum Hook. & Arn. | Na X X 2,3,4
22 | D& gia la dai \I?Veet:jrg.geasia longifolia (Burm.f.) Na . X 2.5 7
23 | Rau tau bay CS:'rasos;)c;gephalum crepidioides (Benth.) Hp . X 2579
24 |Khuyéntnier | CYnoglossum zeylancum (Sw. ex | g | x 278
25 |Mua da hung Melastoma malabathricum L. Na X X 2,7,8
26 |Mua hoa dé Oxyspora paniculata (D.Don) DC. Na X X 2,7,8
27 |Maidwong Mimosa pigra L. Na X X 3,4,10
28 |Day dau xwong | Tinospora sinensis (Lour.) Merr. Lp X X 3,910
29 |Bb cong anh Lactuca indica L. Hp X X 56,8
30 |Nho ndi Eclipta prostrata (L.) L. Hp X X 5,6,8
ot [mmoo |pecaonantius posanus Genen) | | - oo
32 |B6rng Corchorus aestuans L. Na X - 6,9, 10
33 |Mao gatrang Celosia argentea L. Hp X 6,9, 10
34 |Diép dai Sonchus sp. Hp X 7,8,9
35 |Rau khuc té Gnaphalium luteoalbum L. Hp X - 7,8,9

Ghi chi: x: C6 cdy xudt hién;, -: khéng cé cdy xudt hién
** Tén cdc bai do thai dwoc ma héa thik t tie 1 dén 10 tai bang 1
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3.4.3. Nhém cady chéi sat dit, chéi nira dn, choi
an va cdy mét nam tuoi

Két qua nghién ctru di xac dinh dugc 104
loai cay thudc nhém cay chdi sat dit, chdi
nira 4n, chdi an va cay mot nam tudi tai 10
bai d6 thai, trong d6 c6 32 loai cay xuat hién
tir 3/10 bai d6 thai trd 1én (bang 6). Trong sb
32 loai, Ca trai vang va Co 14 gimg xuat hién
nhiéu nhat tai 9/10 bai d6 thai, tiép theo d6 1a

Rang seo ga, Ca dai hoa tréng xuét hién tai 7
bai d6 thai, Co6 14 tre, Coi va Long vuc xut
hién tai 6 bai d6 thai. Cac loai con lai xudt
hién tir 3 dén 5 bai d6 thai. Tong sbé 75%
(24/32 loai) xuit hién ca khu vuc xung quanh
va trong bai d6 thai, con lai 25% (8/32 loai)
xudt hién ¢ khu vuc xung quanh bai dé thai
nhu C6 14 tre, Co6i, Ca dai hoa tring, Co bong
lau... (bang 7).

Bang 7. Cac loai ciy chdi sat dat (Ch), chdi ntra an (Cr), chdi an (Hm) va cay mot nam tudi (Th)

Dang | XUAthién | Xuathién | 0.0\ o a8 ihai oo loai
TT Tén Viét Nam Tén khoa hoc H 9 trong béi | xung quanh PR
song - I xuat hién **
thai bai thai
1 Ca trdi vang Solanum viarum Dunal Th X X 1,3,4,56,7,8,9,10
2 is Axonopus compressus
2 Cé la girng (Sw.) P.Beauv. Cr X X 1,2,3,4,5,6,7,9,10
3 Rang seo ga Pteris grandifolia L. Hm X X 1,2,3,4,6,9,10
4 Ca dai hoa tréng Solanum torvum Sw. Th X - 1,2,3,4,5,6, 10
5 Cb 14 tre Oplismenus hirtellus (L.) cr « i 4.5.6.7.8,9 10
P.Beauv.
6 Céi Cyperus cyperinus (Retz.) Cr " i 5.6,7.8,9,10
Valck.Sur.
7 Sav kho Neyraudia reynaudiana cr « « 35679 10
Y (Kunth) Keng ex Hitchc. T
8 Rang dira Blechnum orientale L. Hm X X 3,6,8,9,10
Thysanolaena
9 Chit latifolia (Roxb. ex Cr X X 5,6,7,9, 10
Hornem.) Honda
10 |Ldng vue Echinochloa crus-galli (L.) Th " . 2.3.5.6,7,9
P.Beauv.
11 |Co bong lau Saccharum spontaneum L. Cr X - 5,6,7,9, 10
12 |C& man trau Cynosurus indicus L. Cr X X 2,3,5,6,7,9
13 | Co dudi ngwa Equisetum arvense L. Hm X X 2,3,5 8
14 |céga Cynodon dactylon (L.) cr « i 6.8,9
Pers.
15 |cé 14 doa Setaria plicata (Lam.) cr X i 5.7.9
T.Cooke
16 |Co me Buddleja asiatica Lour. Th X X 1,3,56
17 | Co tai hum Conyza_ canadensis (L) Th X X 3,4,6
Cronquist
Equisetum
18 |Méc tac variegatum Schleich. ex Hm X X 2,6,8
F.Weber & D.Mohr
19 |Ca ngoi Solanum erianthum D.Don Th X X 1,2, 4
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Dang | XUAthién | Xuathien | o o\ oasinacs loai
TT Tén Viét Nam Tén khoa hoc i 9 trong béi | xung quanh PRI
song - A xuat hién **
thai bai thai
R Dicranopteris

20 | Guet linearis (Burm.f.) Underw. Hm X i 6.8 10
Amorphophallus

21 |Khoainuwa kachinensis Engl. & Hm X - 1,2, 4
Gehrm.

22 | Khoai nwéc Colocasia fallax Schott Hm X X 1,3,10

23 |Luludyc Solanum nigrum L. Th X X 2,4,5,10

24 |Rang seo ga Pteris multifida Poir. Hm X X 5,6,8
Polygonum

25 |Nghé& capitatum Buch.-Ham. ex Th X X 1,2,3
D.Don

26 |Rang cho chanh Pityrogramma . Hm X X 5, 6,10
calomelanos (L.) Link

X x Cyperus mindorensis
27 | Cod bac dau (Steud.) Huygh Cr X X 3,6,7
0g |RAUMAIATAU )\ p s sonchifolia (L) DC. | Th X X 3,6, 10
mudng

Crassocephalum

29 |Rau tau bay crepidioides (Benth.) Th X X 3,6,10
S.Moore

30 |Rautrai Commelina obliqua Vahl Th X X 2,3, 7

31 |Réay Alocasia macrorrhizos (L.) Hm « X 12,6
G.Don

32 |Theng dat Lycopodlella cernua (L.) Hm « « 35,8
Pic.Serm.

Ghi ch: x: C6 cdy xudt hién; -: khong cé cdy xudt hién

*% Tén cde bdi do thai dwoc ma héa thir tr tir 1 @én 10 tai Bang 1

Cac nhém thue vat khac nhau xuét hién tu nhién
trén dat do thai sau khai thac kim loai nang tai 5
tinh nghién ctru. Két qua cho thdy, c6 nhiéu loai
cdy than gd va cdy bui xuat hién & cac bai do
thai cli hon cac bai mdi nhung ciing khong r6 xu
huéng cu thé. Sy xuat hién cua cac loai cay O
trong va xung quanh bai d6 thai ciing khong thé
hién 16 xu huéng. Cac loai cdy xuit hién bén
trong hay xung quanh bai d6 thai duoc dong gop
tr cac yéu td tu nhién nhu gid, dong vat va con
nguoi. Két qua nghién ctru cho thay, co nhing
loai xuat hién xung quanh bii d6 thai nhung
khong xuat hién bén trong bai d6 thai (bang 5,
6, 7). Hazarika va dong tac gia (2006) ciing da
khang dinh khong c6 méi lién hé cu thé gitra d6

tudi cua 16p dat do thai va su xuat hién cia cac
loai cay.

Hoat dong trong lai cdy xanh trén dit sau khai
thac s& gitip phuc hdi va cai thién chat luong
moi truong cling nhu cai thién hé sinh thai, tao
tiéu hoan canh ban dau dé c6 thé trong rimg trén
vung dét sau khai thac. Viéc lya chon céac loai
thuc vat co thé séng duogc trén bai d6 thai sau
khai khoang 13 yéu t6 quan trong quyét dinh su
thanh cong cta hoat dong trong cdy xanh. C6 3
nhom lodi cay c6 thé dugc trong theo timg giai
doan trén dét khai thac cii bao gdbm cay che phi,
cdy luong thuc va cdy luong thuc trong xen.
Céac loai cay tién phong ua sang nhu céac loai
cay ho Dau, cac loai cay bui, thong va céc loai
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cay gb cimg co thé chiju duoc nhiéu loai axit, do
phi nhiéu, d6 am thap s& dugc hinh thanh trude
(Burger, 2018).

Trong nghién ctru nay, can ctr vao danh sach cac
loai cdy song duogc tai khu vuc xung quanh va
trong bai d6 thai (bang 5, 6, 7), cin cir két qua
cua cac nghién ciu trudc day cua céac tac gia
trong va ngoai nudc (VS Vian Minh, 2007; Ddng
Thi Minh Hau et al., 2008) nghién clru nay da
dé xuit duoc danh sach cac loai cay trong nhém
cdy che phu co thé séng duoc trén cac bii db
thai dé nham cai thién méi truong ban dau. Cac
loai duoc lya chon ciing c6 kha ning hap thu
manh kim loai nang dé giam thiéu 6 nhidm moi
truong dat ciia khu vuc. Céc loai cay duoc lya
chon duéi day 14 cac loai xuat hién tuy nhién tir
5/10 bai d6 thai dugc nghién ciu. Pay 1a céac
loai sinh truéng nhanh va tao sinh khdi 16n.
Nhém cay chdi trén (Ph): Hu day (Trema
orientalis (L.) Blume), Ba soi (Macaranga
denticulata  (Blume)  Mull.Arg.), Dudng
(Broussonetia papyrifera (L.) L'Hér. ex Vent.),
Pa 14 léch (Ficus semicordata Buch.-Ham. ex
Sm.), Bum byp 1ong (Mallotus barbatus
Mull.Arg.).

Nhom cay chdi trén lun (Na): Pon budt (Bidens
pilosa L.), Co lao (Chromolaena odorata (L.)
R.M.King & H.Rob.), Ké hoa dao (Urena
lobata L.), Co hoi (Ageratum conyzoides L.), Co
tim (Ageratina adenophora (Spreng.) R.M.King
& H.Rob.).

Nhom cay chdi sat dat (Ch), chdi nira 4n (Cr),
chdi an (Hm) va cdy mot nam tudi (Th): Ca trai
vang (Solanum viarum Dunal), Co 1a gung
(Axonopus compressus (Sw.) P.Beauv.), Rang
seo ga (Pteris grandifolia L.), Ca dai hoa tring
(Solanum torvum Sw.), Co6 la tre (Oplismenus
hirtellus (L.) P.Beauv.).

Hu day (T. orientalis) dugc biét dén 1a loai cay
tién phong ua sang c6 ngudn gbc tir chau Phi,
chau A, chau Uc va cac dao Thai Binh Duong.
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Loai cdy nay co hé thong ré& day dic & 16p dat
mit, c6 kha niang phat trién nhanh chéng trén
dat da va dat kho han, tir d6 gitp dat khong bi
sut lun (Cassie va Bernard, 2014). Hu day dugc
khang dinh 13 loai cdy chiu dugc kim loai
(Samantaray et al., 1999) va 1a mét trong nhirng
loai dau tién phat trién trén dat bi x4o trén va do
d6 duoc coi 1a loai chu chdt trong viéc phuc hoi
sinh thai cac vung dat d6 thai sau khai thac mo
cac nudc nhié¢t déi (Cassie va Bernard, 2014).
Samantaray va dong tac gia (1995) két luan rang
Hu day c6 kha niang c6 dinh dam, va phat trién
nhanh trén dét thiéu dinh dudng. Pay ciing 1a
mot loai co gia tri kinh té ddi voi cong dé)ng dia
phuong do dugc su dung lam cui ddt va duogc
goi 1a “cdy than” (Cassie va Bernard, 2014). Ba
soi (M. denticulata) 1a loai cay thuong xanh co
phan b tu nhién phd bién tai cac bai db thai sau
khai thac than tai An Do (Hazarika et al., 2006).
Loai cay nay dugc ghi nhan tai 9/10 khu vyc bai
d6 thai nghién ctru (bang 5). Pay ciing sé& 1a loai
cdy tiém ning cho cac chuong trinh phuc hoi
tham thuc vat trén dat do thai sau khai khoang.
Dudng (B. papyrifera) dugc phat hién ¢ 6/10
khu vyc bai d6 thai diéu tra (bang 5). Day la
mot lodi thyc vat than gd phat trién nhanh day
htta hen dé xtr 1y 6 nhiém dat bj 6 nhiém kim
loai nang. Két qua nghién ctru ctia Zeng va dong
tac gia (2021) két luan rang Dudng lam giam tac
dong bat loi cuia kim loai ning ddi v6i su phat
trién cua cdy bang cach ting cuong hoat dong
ctia enzyme chdng oxy héa trong 14 va lién két
kim loai nang v&i axit hiru co, carbohydrate,
protein va axit amin trong ré. Day 1a loai cay
tiém nang duoc str dung dé xir 1y 6 nhiém chi va
kém trong dat (Zeng et al., 2021).

Kim loai ndng sé dugc tich tu trong than, ré, 1a
ctia cac loai sinh truong nhanh trén cac bai d6
thai, sau d6 co thé xur Iy tiép bang phuong phap
tro hoa hodc phuong phéap cb dinh kim loai ning
trong tro bang voi dé giam su hoa tan va di
chuyén cua kim loai ning (Pang Van Minh va
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Nguyén Duy Hai, 2014; Nguyén Thi Hoang Ha
etal., 2016; L& Thi Nguyén, 2013).

IV. KET LUAN

Nghién cuu da xac dinh duoc thanh phén thuc
vat tai 10 khu vuc bii thai thugc cac tinh Bac
Kan, Cao Bﬁng, Lao Cai, Son La, va Yén Bai.
Céc bai d6 thai tir qua trinh khai thac cac moé chi
kém, thiéc, fenspat, niken, sat, mangan va déng
vang voi dién tich cac bai dd thai tr 1,29 -
216,79 ha. Téng s6 1oai thuc vat xac dinh duoc
tai 10 bai d6 thai nghién ctru 13 Thanh phan cac
loai thyc vat tai khu vuc 10 bai d6 thai dao dong
tir 58 - 135 loai thuc vat, thudc 52 - 109 chi va
s6 lugng ho dao dong tir 26 - 45 ho, 5 nganh
thuc vat. Trong d6, bai do thai CB thiéc co s6
lugng loai 16n nhat 1a 135 loai, YB 2 sit va YB4
chi k&m c6 s luong loai it nhat 1a 58 loai. Cac
bai do6 thai sit, chi, kém mangan co sb luong
loai thuc vat kém phong phu hon so vdi cac bai
d6 thai thiéc, fenspat, niken va dong, vang.
Nghién ctru dd xac dinh dwoc phd dang song
cua cac loai thyc vat ctia 10 bai thai. Trong do,
nhom cay chdi trén (Ph) chiém wu thé véi 68%,
tiép dén 1a nhom cay cdy mot nim (Th) chiém
11,5% va chdi an (Cr) voi 10,2%, tiép theo 1a

nhom cdy ntra an (Hm) véi 7,9% va nhom cdy
chdi sat dat (Ch) véi 3,1%. Phd dang séng cho
h¢ thuc vat cia 10 bai d6 thai 1a: SB = 68Ph +
3,1Ch + 10,2Cr + 7,9Hm + 11,5Th. Nhém loai
cay chdi trén thudc nhoém cay chdi trén to, nhd,
va nhé c6 18/128 loai xuét hién tir 3/10 bai d6
thai. Trong d6, Hu day, Ba soi xuét hién tir 8 -
10/10 bai d6 thai. Nhém loai cay chdi trén lun,
cAy mong nudc, ciy ddy leo, cay than thao sdng
lau ndm da xéac dinh dwoc 35/147 loai ciy xuét
hién tir 3/10 bai d6 thai tré 1én. Trong d6, Pon
bubdt, C6 lao xuat hién tir 9 - 10/10 bai do thai.
Nhém loai cay chdi sat dat, chdi ntra an, chdi an
va cdy mot nam c6 32/104 loai xuét hién tir 3/10
bai d6 thai tr¢ 1én. Trong d6, Co 14 gimg, Ca trai
vang 1a nhimg loai ¢6 & 9 - 10/10 bai do thai.
Nghién ctru da dé xuét duge danh muc 15 loai
cdy co kha niang séng duoc trén cac bii thai
nham muc dich cai tao mdi truong dat bai thai.
Day la céac loai cdy uwa sang va sinh trudng
nhanh, tao sinh khéi 16n gép phan cai tao moi
truong dat ban dau 1am tién dé cho sy phat trién
clia cac loai cAy than gd khac.

Loi cam on: Ching téi trdn trong cam on Uy

ban Ddn toc da tai tro cho nghién cuu nay, ma
56 dé tai DTCB.UBDT.04.22 - 24.
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