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ANH HUGNG CUA NAM RE NOI CONG SINH AM (Arbuscular mycorrhiza)
TGOl SINH TRUGNG VA CAI TAO DAT BAI THAI THAN QUANG NINH
CUA KEO TAI TUONG (Acacia mangium) G VUON UGM

Vii Quy Pong, Lé Quoc Huy va Poan Pinh Tam
Vién Nghién curu Sinh thai va Moi truong rieng

TOM TAT

Giai phap cong nghé sinh hoc méi truong (Bioremediation) két hop str
dung san phdm cong nghé vi sinh (Microbialremediation) vé&i thuc vat
(Phytoremediation) dugc ap dung hi€u qua cho cai tao phuc hdi cac khu
vuc bai thai, khai thic mé hoang héa, 6 nhiém, phuc hdi tham thuc vat
rung va canh quan h¢ sinh thai voi cac gia tri ty nhién von c6. Dat bai thai
mo than Chinh Béc va Nam Déo Nai (Quang Ninh) duoc sir dung dé trong
Keo tai trong bon nhiém 400 IP ché phdm nam ré ndi cong sinh AM tai
vuon wom Vién Nghién ctu Sinh thai va Moi truong rimg, ddi ching
khong bon nhiém.

Sau 6 thang thi nghiém két qua dénh gia anh huong cua ché phdm AM t6i

Tir khéa: Nim ré noi cong kha nang sinh trudng Vé: cai tao d4t bai thai than cua Keo tai twong
sinh, AM, Keo tai twong, (Acacia mangium) cho thay: sinh trudng ~dué’ng kinl,l Dy da tang 39 - 35%
bai thai mé than, vuon cao hon so véi d6i chirng khong bon nhiem AM. Tat ca céac chi s6 1y hoa
uwom tinh (pHker, P20s, K,0, mun, thanh phan co gidi) cia dat bai thai sau 6

thang thi nghiém vé&i keo bon nhiém AM di dugc cai thién tang rd rét so
vGi dét bai thai ban dau trudc thi nghiém va so voi ddi chimg khong
bén nhim AM. Céc chi sé kim loai ning trong dét bai thai ciing duoc
danh gia 1a giam dang ké, As giam tir 0,3 - 1,1 mg/1000g dat, Pb giam
tr 1,1 - 2,4 mg/1000g dat va Cd giam tir 0,2 - 0,5 mg/1000g dat so véi
ban dau. S6 lugng don vi xdm nhidm AM (IP) tang 5,5 lan so voi dbi
chimg khong bon nhiém AM trén ca 2 loai dat bai thai (dat bii thai ban
dau khong c6 AM). Cong sinh ¢ dinh dam Rhizobium cua 16 bon nhiém
ché phim AM ting 1én dang ké ca vé sb luong, kich thudc va hinh thai; Vi
khuan phan gidi 1an cta 16 thi nghiém bén nhiém ché pham AM c6 thay
ddi hon han so vai 16 thi nghiém khong bon nhiém ché pham AM.

Effects of Arbuscular mycorrhiza on growth and rehabilitation of
Acacia mangium ability on coal mine tailings in nursery

Keywords: Arbuscular The bioremediation that combined between microbialremediation and
mycorrhiza, AM in vitro, phytoremediation would be potentially and effectively applied for
bioremediation, rehabilitation. cleaning up contaminated sites, especially the abandoned mining areas
Acacia mangium with their contaminated tailings to restore the ecosystems, landscape, their

natural vegetation, forests with inherent natural values. The coal mine
tailings of Chinh Bac and Nam Deo Nai (Quang Ninh) were collected and
used for the study on effects of Arbuscular mycorrhiza (AM) on Acacia
growth and its rehabilitation ability to the contaminated soils at nursery of
Institute for Forest Ecology and Environment. Each Acacia was planted in
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10 kg pots and inoculated with 400 IP AM inoculums per plant, control
Acacia was planted in same pots but without AM.

After 6 months of experiment, the results showed that, diameter growth of
the AM inoculated Acacia (DBH) was significantly higher than that in
control 30 - 35%. All the checked parameters of soil physical and
chemical characteristics (pHkc, P20s, K,O, humus, mechanical
components) of the substrates with AM inoculated were found to be
remarkably improved after 6 months of the experiment as compared to
those in control and those before experiment (zero baseline). The cleaning
up of heavy metals in the tailings was also examined and found that all the
contents of As, Pb and Cd were decreased significantly after 6 months of
the experiments as compared to those from the zero baseline, of which As
reduced from 0.3 to 1.1 mg/1000g soil, Pb decreased from 1.1 to
2.4 mg/1000g soil and Cd fallen from 0.2 to 0.5 mg/1000 soil. The
number of infective propagules (IP) in AM inoculated pots increased 5.5
times as compared to that in control for both types of mine tailings (As
zero baseline, the original mine tailings were found with no AM IP).
Rhizobium symbiotic nitrogen fixation of applied inoculated AM biomass
plot significantly up to both in number, size and morphology; Microbes
decompose phosphate of applied biomass AM treatments infections has

changed the than those uninoculated AM treatments.

L. DAT VAN DR

Hoat dong khai thdc mo da va dang giy ra
nhidu tic dong tiéu cyc dén modi trudng
(Alloway, 1990; Li and Thornton, 1993). O
nhiém moi trudng tryc tiép tir hoat dong khai
thac mo co thé thong qua viéc x4o tron lién két
chdt cia kim loai ndng trong cAu tric dat hodc
sit dung nhiéu hoa chit trong qua trinh khai
thac. Kim loai nang va céc chat doc hai nay cé
thé du nhdp véo ting nudc ngam va tang nudc
mit, lam 6 nhiém khu vuc khai thac mo va
nhtrng vung dan sinh lan can. Bén canh do, tac
dong tr khai thac md, dac bi¢t 1a khai thac 1
thién c6 thé lam thay d6i hién trang canh quan,
x40 tron hé sinh thai tu nhién, xam lan rung tu
nhién, tao ra cac khu bai thai va dat hoang hoa
rong 16n sau khai thac. Do d6 6 nhiém kim loai
ning va cac hop chat hitu co ¢6 hai ciung voi
suy gidm moi truong sinh thai dang la nhiing
hau qua nghiém trong tur nhitng bai thai khai
thac mo.

Khu vuc phia Bic Viét Nam co lich st khai
thac mo lau doi, trong d6 nhidu mé dang hoat
dong hodc da ngung hoat dong sau khai théc.

Mot s6 nghién ciru nham dénh gia mic do 6
nhidm va tuyén chon cic loai cdy tiém ning
cho muc ti€u lam sach moéi truong da dugc
thyc hién tai Ha Giang va Thai Nguyén (Anh
et al., 2011; Ha et al., 2011). Tai Quang Ninh,
nhiéu bii thai moé than di va dang hoat dong,
dién hinh nhu bai thai Chinh Bic (Ha Long)
va bai thai Nam Péo Nai (Cam Pha). Tuy
nhién thong tin vé mirc d6 6 nhiém ciing nhu
cac bién phéap quan ly va cai tao phu hop chua
duoc thuc hién.

Dé giai quyét van dé nay, cac phuong phap k¥
thuat 1y-hoa hoc va vui 1ap co hoc truyén thong
thuong khong thé giai quyét triét dé tan gbc
duoc van dé chét thai nguy hai va 6 nhiém do
hoat dong khai thac mo va bai thai gy ra, rat
kho dé cai tao phuc hdi hiéu qua méi trudng.
Hon thé nita cach tiép can nay rat t6n kém, va
thuong 1am 1o ri 6 nhidm chét thai nguy hai ra
moi trudng xung quanh, bao gdm ca ngudn
nude ngam. Trong khi do6, giai phap cong nghé
sinh hoc modi trudng két hop sir dung san pham
cong nghé vi sinh (microbialremediation) vdi
thuc vat (Phytoremediation) co thé dugc ap
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dung hiéu qua cho céi tao phuc hdi cac khu vue
bai thai, khai thic mé hoang héa, 6 nhiém, phuc
hdi tham thyuc vat rung va canh quan hé sinh
thai voi cac gid tri ty nhién vén co,
(Khackrabarti, Ghosh and Fulekar 2012). Bai
bao nay trinh bay két qua Nghién ciru dnh
huong cua ndm ré ndi céng sinh AM
(Arbuscular mycorrhiza) toi sinh truong va cai
tao dat béi thai mé than cia Keo tai twong
(Acacia mangium) o vwon wom dugc Vién
Nghién ctru Sinh thai va Méi trudng rimg trién
khai thyc hién trong nam 2016.

1L POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ctru

Dat bai thai mo than Chinh Bic va Nam Péo
Nai (Quang Ninh) dugc sir dung dé trong Keo
tai twong bon nhiém 400 IP ché pham ndm ré
ndi cong sinh AM tai vuon wom Vién Nghién
ctru Sinh thai va Mi truong rimg, d6i ching
khong bon nhiém.

2.2. Phwong phap nghién ctru

Thu thap mAu dat tai 2 bii thai mo than nghién
ctru: tai moi bai thai mo than, thu thap 3 mau
dét bai thai & cac vi tri chan, suon, dinh, sau
d6 tron lai thanh mau hon hop dé phan tich
theo phuong phap mau tron hon hop.

- MAu dat thu thap duoc phéan tich dau vao cac
chi tiéu Iy hoa tinh dét, danh gia mic d6 doc, 6
nhiém. Céc chi tiéu phan tich cu thé (i) phan
tich cac chi tiéu thong thuong: 5 chi tiéu (pH,
Mun téng sb, Kali d& tiéu, Lan dé tiéu, Thanh
phan co giéi 3 cap) (ii) phan tich ham luong
kim loai nang: 3 chi ti€u (As, Pb, Cd).

Thi nghiém duoc tién hanh trong bau tai vuon
wom. Cu thé nhu sau:

- Loai bau: Ti polyetylen dugc st dung lam
tii bau. Tai c6 kich ¢& 25 x 35cm. Thé tich
chira 5kg rudt bau.

- D4t bai thai khai thac than 1am rudt bau: Lay
dat bai thai & 2 mo than thudc tinh Quang
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Ninh (Bii thai Chinh Bic va B3i thai Nam
beo Nai) ¢ cac vi tri chan, suon, dinh cua
mdi bai, sau do tron chung lai dé dung lam
vat liéu dong bau nudi cay, khoi lugng du dé
dong bau phuc vu bd tri thi nghiém & vuon
wom tai Ha Noi.

- Cac cong thic thi nghiém trong Keo tai
tuong trén gia thé bau 1a dat bai thai than: 02
cong thirc rudt bau:

« CT 2.1: Dt bai thai Nam Péo Nai (Cam Pha
- Quang Ninh);

« CT 2.2: Dit bii thai Chinh Bic (Ha Long -
Quang Ninh);

« CT 3.1: Dét bai thai Nam Péo Nai (Cam Pha
- Quang Ninh) + bén nhiém 15g ché pham AM
in vitro/bau (~ 400 IP/cy);

« CT 3.2: Pét bai thai Chinh Bic (Ha Long -
Quang Ninh) + bén nhidém 15g ché phim AM
in vitro/bau (~ 400 IP/cay).

- B4 tri thi nghiém: Thi nghiém duoc bd tri
theo khbi ngau nhién day du, mdi cong thuc 3
lan 13p, moi lan lap 30 cay.

- Cdy cay vao bau: Pé ting d6 dong déu cia
cac ciy dau vao, thi nghién da tién hanh gieo
hat vao bau nhé (25cm x 35cm) véi rudt bau 1a
dat ddi & bén ngoai, dén khi cay 1 thang tudi thi
chuyén vao bau nghién ciru, mdi bau c6 1 cay.

- Thu thap sb liéu sinh truong (ty 1& sdng,
Do, Hyn) dinh ky sau 4 thang thi nghiém:
1 thang/lan.

- Phan tich mAu dat sau thi nghiém trong Keo
tai twong két hop bon nhiém ché pham AM in
vitro, danh gia mtc d6 doc, 6 nhiém cua dat
bai thai khai thac mo than. Sau 6 - 8 thang thi
nghiém, 14y mau rudt bau dé phan tich thanh
phan 1y hoa tinh dat. Mdi lan lap lai cua mdi
cong thirc thi nghiém ldy 03 bau, sau d6 tron
thanh 01 mau dé phén tich, mdi cong thirc 13y
3 méu. Cac chi tiéu phan tich cu thé (i) phan
tich céc chi tiéu thong thuong: 5 chi tiéu (pH,
Mun tong s6, Kali d& tiéu, Lan dé tiéu, Thanh
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phan co giéi 3 cdp) (ii) phan tich ham luong
kim loai ndng: 3 chi tiéu (As, Pb, Cd).

2.3. Phuwong phap néi nghiép

- Pinh lugng vi sinh vat (vsv phan giai lan, vsv
¢ dinh dam) tong s bang phuong phap dém
s6 khuén lac trén méi truong dac.

- Xac dinh AM tong sb trong dat sau khi da
bon nhidm ché phdm AM in vitro bang
phuong phap loc udt cua Gerdemann va
Nicolson (1963).

- Xac dinh cac chi tiéu: pH, Mun téng s6, Kali
d& tiéu, Lan dé tiéu, Thanh phan co gidi 3 cap,
kim loai ndng (As, Pb, Cd).

* pH: Phuong phép do pH meter theo TCVN
5979:2007

« Mun tong sb: Phuwong phap Walkley-Black
theo TCVN 8941:2011

ML KET QUA VA THAO LUAN

« Lan dé tiéu: Phwong phap Bray II theo
TCVN 8942:2011.

« Kali dé tiéu: Phuong phap quang phd hap thy
nguyén ti ngon Itra theo TCVN 8662:2011.

« Thanh phén co gidi 3 cAp: Phuong phap 6ng
hat Robinson theo TCVN 8567:2010.

* Phuong phép phan tich chi ti€u kim loai ndng
(As, Pb, Cd) theo EPA 2008 va TCVN
6665:2000.

- Xt 1y sb liéu bang phdn mém IBM SPSS
Statistics 20. Phan tich thong ké sb liéu bang
phan mém PASW Statistic 20. So sanh sy khac
biét gitta cac cong thirc bang phan tich phuong
sai 1 yéu tb, Test Post Hoc theo tiéu chuan
Bonfferoni va Duncan néu phuong sai bang
nhau va Tamhane’s T2 néu phuong sai khong
bang nhau p < 0,05 dugc xem 1a ¢6 ¥ nghia.

3.1. Anh huéng ciia bon nhiém nim ré ndi cong sinh AM dén sinh truwéng cia Keo tai

tuwgng ¢ vudn wom

o =

Hinh 1. B4 tri thi nghiém tai Vuon wom Vién NC Sinh thai va Méi trudng rimg

Bang 1. Két qua so sanh sinh truong ciia Keo tai tugng trén dat bai thai than
khi bon nhiém AM in vitro va khong bén nhiém AM

Bai thai Cong thirc Do (cm) Hyn (cm)
L . _ Khong bon nhiém AM (CT 2.1) 0,46 | 100% | 39,33* | 100%
Bai thai Nam Déo N 4
al thai Ram £eo al Bon nhidm AM (CT 3.1) 0,59 | 128% | 52,10° | 132%
- Knhong bon nhidm AM (CT 2.2) 043% | 100% | 38,66° | 100%
Bai thai Chinh B 4
atthai Lhinh Bac Bon nhidm AM (CT 3.2) 0,58° | 135% | 55.93% | 145%

Cac gid tri trung binh ¢é chir cdi dirng sau giong nhau la khdc nhau khéng cé y nghia p = 0,95.

63



Tap chi KHLN 2017

Vi Quy Péng et al., 2017(1)

Sau sau thang thi nghiém, so sanh sinh truong
clia cac cong thirc trong Keo tai tuong trén 2
loai dt bai thai duoc tong hop tai bang 1.

D6i v6i sinh truong chiéu cao Hy,: Sau 6 thang
thi nghiém cay Keo tai tugng ¢ cong thic CT
3.2 (Bon nhifm AM trén dét bai thai Chinh
Bic) 1a cong thirc co sinh trudng chiéu cao tdt
nhét 13 53,93cm. Tiép theo 13 Keo tai tugng &
cong thirc 3.1 (Bon nhiém ché pham AM in
vitro trén dit bai thai Nam Déo Nai). Cay Keo
tai trong c6 sinh trudng chiéu cao kém nhét 1a
cong thire CT 2.2 (Khong boén nhidm ché pham
AM in vitro trén dat bai thai Chinh Bic) véi gia
tri 1a 38,66cm. Cay Keo tai tugng & cong thirc
CT 2.1 (Khéng bon nhiém ché phdm AM in
vitro trén dit bai thai Nam Déo Nai) cao hon
cong thire CT 2.2 khong dang ké 1a: 39,33cm.
Két qua phan tich thdng ké theo Post Hoc
multiple range test cho thay cong thire CT 3.1
va CT 3.2 ¢6 gia tri 16n nhat va c6 sai khac c6 y
nghia véi cac cong thirc con lai 1a CT 2.1 va CT
2.2, tuy nhién cac cdp cong thuc nay khong co
sai khac c6 y nghia vai nhau.

Pbi voi sinh truong duong kinh Do: Sau 6
thang thi nghiém cay Keo tai tugng & cong
thirc 3.1 (Bén nhiém ché pham AM in vitro

trén dét bai thai Nam Déo Nai) 1a cong thic 6
sinh truong duong kinh t6t nhat 1a 0,59cm.
Tiép theo 1a Keo tai twong & cong thirc CT 3.2
(B6n nhiém AM trén dat bai thai Chinh Bic)
voi gid tri 1a 0,58cm. Cay Keo tai tugng co
sinh truong chiéu cao kém nhit 13 cong thirc
CT 2.2 (Khong bon nhiém ché phdm AM in
vitro trén dit bai thai Chinh Béc) voi gia tri 1a
0,46cm. Cay Keo tai tugng & cong thue CT 2.1
(Khong boén nhidm ché pham AM in vitro trén
dat bai thai Nam DPéo Nai) cao hon cong thirc
CT 2.1 khong dang ké 1a: 0,46cm. Két qua
phan tich thong ké theo Post Hoc multiple
range test cho thdy cong thuc CT 3.2 va CT
3.1 ¢6 gia tri 16n nhat va c6 sai khac c6 ¥ nghia
véi cac cong thire con lai 1a CT 2.1 va CT 2.2,
tuy nhién céc cdp cong thirc nay khong co sai
khac c6 y nghia v6i nhau.

Tir két qua tong hop phén tich théng ké v
nghia sai khac thi nghiém cua cac cong thirc
boén nhiém ché pham theo Post Hoc multiple
range test, ta thdy viéc bon nhidm ché pham
AM in vitro khi trong Keo tai tuong trén dat
bai thai than co6 tac dung tang sinh truong cay
Keo tai twong vé duong kinh va chiéu cao 1d
rét so voi viée chi trong cdy Keo tai tugng trén
dat bai thai than.

3.2. Anh huwéng ciia bén nhiém nim ré ndi cong sinh AM téi kha ning cai tao phuc hoi dit
bai thii mo than cua Keo tai twong ¢ vueon wom

Ting cwong dinh dwéng va cdi tao Iy héa tinh dit

pPHkel %

5,79 5,95

O FR, N WA o

Nam Péo Nai Chinh Béc

¥ Ban ddu
® Trong Keo tai tuong

Trdng Keo tai twong bon nhidém AM

Mun

Chinh Bic

Nam Déo Nai

¥ Ban diu
® Trdng Keo tai tuong

Trdng Keo tai tugng bon nhigm AM

Biéu d6 1. Biéu dd danh gi4 kha ning cai thién pHyc) va Miin tong s ciia Keo tai tuong
trén dat bai thai than khi bon nhiém AM in vitro va khong bon nhiem AM
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Pdi voi chi tiéu pHkci: Viée Kkét hop bon
nhiém ché pham AM in vitro khi trong cay
Keo tai tuong trén dat bai thai than c6 tac dong
cai tao pHkcy 0 rét hon so véi chi tréng cay
Keo tai twong trén dit bai thai than. Tur dat rit
chua (pHkcl = 3,47) & dét bai thai than Nam
Péo Nai néu chi tréng Keo tai tugng thi pHke
5,08. Tuy nhién néu két hop bén nhiém ché
phim AM in vitro khi trong d6 pHyc con cai
thién tot hon 1a 5,79. Tuong ty v&i dat bai thai
than Chinh Béc, ban dau d6 pHkc 1 4,29 sau
khi tréng Keo tai tugng thi d0 pHkc) cua dat
tang 1én 5,26 va néu trong Keo tai tuwong két
hop bén nhiém ché pham AM in vitro thi do
pHkci sau khi thi nghiém 1a 5,95.

Dbi voi chi tiéu mun tong sd: O dét bai thai
Nam Péo Nai ban dau mun téng s6 1a 1,79%,
sau khi cai thién méi trudng bang cach trong
Keo tai tugng thi ham lugng mun tang 1én la
2,16%. Viéc trong Keo tai tugng két hop bon
nhiém ché phdm AM in vitro 1am ting ham
lugng mun dang ké hon 1a 3,02%. Tuong tu
véi dat bai thai Chinh Béc, ham lugng mun
cuia dat ting dang ké khi trong Keo tai tuong
két hop bon nhidm ché pham AM in vitro 1a
3,18% so v&i ban ddu ham lwgng mun téng
s6 12 1,85%. Trong khi néu chi trong Keo tai
tugng trén dat bai thai ham luong mun chi
dat 2,24%.

Nam Deo Nai Chinh Béc
= Ban dau
® Trong Keo tai firong

Trong Keo tai tirgng bon nhiém AM

Chinh Bic

Nam Péo Nai

®Ban dau
m Trong Keo tai firong
Trong Keo tai tirgng bon nhiém AM

Biéu d0 2. Biéu d6 danh gia kha nang cai thién P,0s4 va K;Og; ctia Keo tai tuong
trén dat bai thai than khi bon nhiém AM in vitro va khong bon nhiem AM

Pbi véi ham luong Lan dé tidu (P2O0sq):
Viéc két hop bon nhiém ché pham AM in
vitro khi trong cay Keo tai twong co tac dung
rd rét lam cai thién ham lugng P7O0sqt so voi
viéc trong Keo tai tuong khong bén nhiém
ché pham AM in vitro trén dat bai thai than.
Trén dét bai thdi than Nam Déo Nai, ham
lugng P20sq 1a 109,02 mg/kg, sau khi trong
Keo tai tugng ham lugng P,Osq4; tdng 1én
khong dang ké 1a 117,17 mg/kg con sau khi

trong Keo tai twong két hop bon nhidm ché
phdm AM in vitro ham lugng P,Osq dugc
cai thién ro rét 1a 156,91 mg/kg. Tuong tu
v6i dat bai thai than Chinh Bic ham lugng
P2Osq: 12 115,74 mg/kg, sau khi tréng Keo tai
tuong ham luong P,0s4; tang 1€n khong dang
ké 1a 122,6 mg/kg con sau khi trong Keo
tai twong két hop bon nhiém ché pham AM
in vitro ham luwong P7Osq; dugc cai thién ro
rét 1a 185,83 mg/kg.
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Dbi v6i chi tiéu Kali d& tiéu (K,0): O dat bai
thai Nam Péo Nai ban dau ham luong Kali dé
ticu la 6,07 mg/kg, sau khi cai thién moi
truong bang cach trong Keo tai tugng thi ham
lugng Kali dé tiéu tang 1én 1a 6,37 mg/kg. Viéc
trong Keo tai twong két hop bon nhiém ché
pham AM in vitro lam tang ham luong Kali dé
tiéu dang ké hon 1a 6,67 mg/kg. Tuong tu voi
dat bai thai Chinh Béc, ham luong Kali dé tiéu
cta dat ting dang ké khi trong Keo tai tuong
két hop bon nhiém ché pham AM in vitro 1a
7,87 mg/kg so v6i ban diu ham lugng Kali dé
tidu tong sb 1a 6,24 mg/kg. Trong khi néu chi
trong Keo tai twong trén dat bai thai ham
lugng Kali dé tiéu chi dat 6,47 mg/kg.

Gidam 6 nhiém kim logi nang trong dat

Db6i v6i ham luong Asen (As): Viéc két hop
bon nhiém ché pham AM in vitro khi trong cay

Keo tai twong c6 tac dung ro rét [am cai thién
ham luong As so véi viée trong Keo tai tuong
khong bén nhiém ché pham AM in vitro trén
dat bii thai than. Trén dét bai thai than Nam
be¢o Nai, ham luong As la 18,5 mg/kg, sau
khi trong Keo tai twong ham luong As giam
khong dang ké 1a 18,3 mg/kg con sau khi
trong Keo tai tuong két hop bon nhiém ché
phdm AM in vitro ham luong As dugc cai
thién 1 rét 1a 18,0 mg/kg. Twong tu voi dat
bdi thai than Chinh Bic ham luong As la
19,3 mg/kg, sau khi trong Keo tai twong ham
lugng As giam la 18,5 mg/kg con sau khi
trong Keo tai twong két hop bon nhidm ché
pham AM in vitro ham luong As duoc cai
thién r0 rét 1a 18,2 mg/kg.

As Pb
molkg mg/k _
1950 < 8700 7
1900 - 8600
1850 7 85,00
8400 -
1800 7 8300 -
1750 7 8200
17,00 < 81,00 <
Nam Péo Nai Chinh Bic Nam Déo Nai
¥ Ban dau ¥ Ban dau
B Tréng Keo tai twong B Tréng Keo tai tuwong
Trdng Keo tai trong bon nhiém AM

Trdng Keo tai twrong bon nhidm AM

Cd

mg/kg 4.6000
4,6000
4,4000
4,2000

4,000
3.8000
3,6000 .

Chinh Béc Nam D¢o Nai Chinh Bac
= Ban diu

® Trong Keo tai trong
Tréng Keo tai fitgng bon nhiém AM

Biéu d6 3. Biéu dd danh gia khé nang céi thién 6 nhiém kim loai nang (As, Pb, Cd) cta Keo tai
tuong trén dat bai thai than khi bon nhiém AM in vitro va khong bon nhiém AM

Pbi v6i ham luong chi (Pb): Viée két hop bon
nhiém ché pham AM in vitro khi trong cay
Keo tai twong c6 tdc dung ro rét lam cai thién
ham luong Pb so vé6i viée trong Keo tai tuong
khong bén nhiém ché pham AM in vitro trén
dat bai thai than. Trén dét bai thai than Nam
Déo Nai, ham lugng Pb la 85,0 mg/kg, sau khi
trong Keo tai twong ham luong Pb giam khong
dang ké 1a 84,4 mg/kg con sau khi trong Keo
tai twong két hop bon nhiém ché pham AM
in vitro ham lugng Pb duoc cai thién 16 rét la
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83,0 mg/kg. Tuwong ty v&i dat bai thai than
Chinh Bic ham luong Pb 1a 86,4 mg/kg, sau
khi trong Keo tai tuong ham lugng Pb giam
dang ké 1a 85,1 mg/kg con sau khi trong Keo
tai twong két hop bon nhiém ché pham AM
in vitro ham lugng Pb duoc cai thién 16 rét la
84,0 mg/kg.

Dbi voi ham lwong Cadimi (Cd): Viéc két hop
bon nhidm ché pham AM in vitro khi trong
cay Keo tai tuong c6 tac dung rd rét lam cai
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thién ham lugng Cd so véi viée tréng Keo tai
tuong khong bén nhidm ché pham AM in vitro
trén dat bai thai than. Trén dit bai thai than
Nam Déo Nai, ham lugng Cd 1a 4,3 mg/kg,
sau khi trong Keo tai twong ham luong Cd
giam khong dang ké 1a 4,2 mg/kg con sau
khi trdng Keo tai twong két hop bon nhiém
ché pham AM in vitro ham luong Cd dugc cai
thién 1a 4,0 mg/kg. Tuwong tuw v6i dat bai thai

Bang 2. Két qua hinh thanh nt san Rhizobium

than Chinh Béc ham luong Cd 1a 4,6 mg/kg,
sau khi trong Keo tai twong ham lugng Cd
giam 1a 4,3 mg/kg con sau khi trong Keo tai
twong két hop bon nhiém ché phim AM
in vitro ham lugng Cd duogc cai thién rd rét
la 4,0 mg/kg.

Ting cwong cong sinh c6 dinh dam
Rhizobium va vi khudn phén gidi lin

sau khi trong Keo tai twong va Keo tai tuong

két hop bon nhidm ché phdm AM in vitro trén dat bai thai than

Bai thai Céng thirc N6t sdn Rhizobium (nét san)
D4t bai thai ban dau (1.1) 0 0
Bai thai Nam Déo Nai Khoéng bén nhiém AM (CT 2.1) 21 100%
Bon nhiém AM (CT 3.1) 53 252,4%
DAt bai thai ban dau (1.2) 0 0
Bai thai Chinh Bac Khoéng bén nhiém AM (CT 2.2) 14 100%
Bon nhiém AM (CT 3.2) 36 257,1%

N6t san do vi khuin Rhizobium (nét sin
Rhizobium) trong dat c6 vai tro ¢ dinh dam.
Rhizobium hinh thanh mét nhém vi khuan
cong sinh ¢d dinh dam sdng trong ré cua cic
cay Keo tai tugng c6 tac dung ¢6 dinh dam
trong dat. Qua bang 2 chung ta c6 thé thay,
viéc két hop trong Keo tai twong cé bon

nhiém ché pham AM in vitro ngoai cé tac
dung lam ting sinh truéng nhu da ndi ¢ trén
ma con co tac dung lam tang kha nang hinh
thanh cac ndt san Rhizobium. Sy hinh thanh
nay thé hién rd trén ca 2 loai gia thé bau 1a
dat bai thai Chinh Bic va dat bai thai Nam

Péo Nai.

Hinh 2. N6t san Rhizobium hinh thanh sau khi thi nghiém tréng Keo tai tugng va Keo tai tugng
két hgp bon nhiém ché pham AM in vitro trén dat bai thai than Nam Déo Nai
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O thi nghiém sir dung dat bai thai Nam Deéo
Nai, két hop bon nhiém ché pham AM in vitro
khi trong Keo tai twong c6 tac dung hinh thanh
nhiéu nét sdn Rhizobium hon viéc khéng bon
nhidm. Cu thé & cong thirc CT3.1 ¢ s6 ndt san
hinh thanh 1a 53 con cong thac CT 2.1 chi co
s6 ndt san hinh thanh 1a 21. Tuong ty véi thi
nghiém sir dung dat bai thai Chinh Bic, két
hop bon nhiém ché phim AM in vitro khi
trong Keo tai tuong & cong thirc CT 3.2 gitp
hinh thanh nhiéu ndt san Rhizobium hon
khong bon nhiém & cong thic CT 2.2 véi gia
trj 1an luot 13 36 va 14.

Pé kiém tra mat d6 vi sinh vat co ich, chung
toi tién hanh kiém tra sy hinh thanh khuan lac
vi sinh vat ¢b dinh dam trén méi truong
Ashbys Glucose Agar va khuan lac vi sinh vat
phan gidi lan trén moi truong Pikovskayas
Agar. Két qua duoc tong hop ¢ bang 3.

Ca 2 loai dat bai thai ban dau, sau khi thu thap
ngoai hién truong vé phong thi nghiém. Ching
t6i tién hanh cdy gat ngay nhung két qua cho
thiy khong co vi sinh vat phan giai 1an va vi
sinh vat ¢ dinh dam. Piéu nay cho théy, dat
bai thai than rat nghéo vi sinh vat c6 ich.

Bang 3. Bang tong hop két qua phan tich vi sinh vat phan giai lan va vi sinh vat ¢6 dinh dam
sau khi trong Keo tai twong va Keo tai tuong két hgp bon nhiém ché pham AM in vitro
trén dat bai thai than

VSV phan giai | VSV cé dinh
Bai thai Cong thirc lan tong s6 dam toéng sé
(CFU/g) (CFU/g)

Dét bai thai ban dau (1.1) 0 0
Bai thai Nam Déo Nai |Khéng bon nhiém AM (CT 2.1) 5,6x10° 0
Bon nhiém AM (CT 3.1) 4,4x10* 0
DAt bai thai ban dau (1.2) 0 0
Bai thai Chinh B&c  |Khong bon nhiém AM (CT 2.2) 2,3x10° 0
Bon nhiém AM (CT 3.2) 2,5x10* 0

Vi sinh vat ¢d dinh dam: Sau 6 thang thi
nghiém, trén tat ca cac mau dat thu thap tir cac
bau thi nghiém, qua kiém tra déu khong thiy
¢6 vi sinh vat ¢b dinh dam tao thanh khuan lac.
Can c6 thém thoi gian theo dbi thi nghiém va
kiém tra.

Vi sinh vat phan giai lan: Sau 6 thang thi
nghiém, & gia thé dt bai thai c6 trong Keo tai
tuong két hop bon nhidm ché pham AM déu
6 mét do vi sinh vat phan giai lan cao hon han
so voi gia thé dat bai thai chi trong Keo tai
tugng. Cu thé, & dat bai thai Nam Déo Nai, gia
thé dat bai thai sau khi trong Keo tai tuong c6
mat do vi sinh vat phan giai l4n 1a 5,6 x 10°
cfu/g con gia thé dét bai thai sau khi trong Keo
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tai tuong két hgp bon nhiém ché pham AM c6
mat dg vi sinh vat phan gidi 1an cao hon héan 1a
4,4 x 10* cfu/g. Trong khi d6, ¢ dt bai thai
Chinh Bic, gia thé dat bai thai sau khi trong
Keo tai tugng c6 mat do vi sinh vat phan giai
lan 13 2,3 x 10° cfu/g con gia thé dit bai thai
sau khi trong Keo tai twong két hop bon nhiém
ché phdm AM c6 mat do vi sinh vat phan giai
lan cao hon han 1a 2,5 x 10* cfu/g.

Tang cwong cong sinh AM va mdt do IP
trong dit (don vi xam nhiém AM)

Pit bii thai than ban dau, chung toi tién hanh
loc w6t dé kiém tra AM trong dat bai thai. Tuy
nhién két qua 1a trong ca 2 mau dét bai thai
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déu khong c6 AM, day la dat rat nghéo. Sau
khi trong Keo tai tuong va trong Keo tai tuong
két hop bon nhiém AM véi liéu luong 1a 400
IP/5kg gia thé bau (twong duong 0,008

IP/gram dat bi thai) chung t6i thu thap gia thé
dat bai thai trong bau, loc u6t kiém tra sb
luong bao tr AM trong dat. Két qua duoc
miéu ta qua bang 4.

Bang 4. Két qua hinh thanh bao tir AM sau khi trong Keo tai tugng va Keo tai tuong
két hop bon nhidm ché phdm AM in vitro trén dat bai thai than

e e Bao tir AM Bon vi hicu lye
Bai thai Céng thire (bao ti¥/100g d4t) cdng sinh
IP/100g
D4t bai thai ban dau (1.1) 0 0 0
Bai thai Nam Déo Nai [ Khong bon nhiém AM (CT 2.1) 45 100% 135
Bon nhiém AM (CT 3.1) 246 546,7% 738
D4t bai thai ban dau (1.2) 0 0 0
Bai thai Chinh B&c | Khong bon nhiém AM (CT 2.2) 37 100% 111
Bén nhiém AM (CT 3.2) 204 551,4% 612

Ddi véi dat bii thai than Nam Déo Nai, sau 6
thang trong Keo tai tugng da cai thién dang ké
AM trong dat, két qua kiém tra cho thay co 45
bao tir AM trong 100 gram dat. Twong tu voi
dat da trong Keo tai tugng két hop bon nhiém
ché pham AM, s6 lugng bao tir AM 1a 246 bao
tlr, vuot 546,7% so voi khong bon nhiém. Sau
6 thang thi nghiém, tir 0,008IP/gram dét bai
thai d ting 1én 7,38IP/gram dét bai thai twong
duong ting 92,25 lan.

D6i voi dat bai thai than Chinh Béc, sau 6
thang trong Keo tai tuong da cai thién dang ké
AM trong dat, két qua kiém tra cho thay c6 37
bao tir AM trong 100 gram dat. Tuong ty voi
dat da trong Keo tai tugng két hop bon nhiém
ché pham AM, s6 lugng bao tir AM 1a 204 bao
tu, vuot 551,4% so voi khong bon nhiém. Sau
6 thang thi nghiém, tir 0,008IP/gram dat bai
thai d ting 1én 6,12IP/gram dét bai thai twong
duong ting 76,5 lan.

IV. KET LUAN

Sau 6 thang thi nghiém két qua danh gia anh
huong cua ché phdm AM toi kha ning sinh

truong va cai tao dat bai thai than cua Keo tai
tugng (Acacia mangium) cho thay: sinh truong
duong kinh D, da tdng 30 - 35% cao hon so
v6i ddi chung khong bon nhiém AM. Tat ca
céc chi sb 1y hoa tinh (pHkci, P20s, K20, Mun,
thanh phan co gidi) cia dat bii thai sau 6
thang thi nghiém vé&i keo bon nhiém AM da
duoc cdi thién tang rd rét so voi dét bai thai
ban dau trudc thi nghiém va so voi dbi ching
khong bén nhiém AM. Cac chi sé kim loai
ning trong dat bai thai cling dugc danh gia la
giam dang ké, As giam tir 0,3 - 1,1 mg/1000g
dat, Pb giam tir 1,1 - 2,4 mg/1000g dat va Cd
giam tir 0,2 - 0,5 mg/1000 g dat so voi ban
dau. S6 lwong don vi xAm nhiém AM (IP) ting
5,5 1an so véi dbi chimg khong bon nhiém AM
trén ca 2 loai dat bai thai (dit bai thai ban dau
khong c6 AM). Cong sinh ¢ dinh dam
Rhizobium ctia 16 bén nhiém ché phim AM
tang 1én dang ké ca vé sé luong, kich thudc va
hinh thai; Vi khuan phan giai 1an cua 16 thi
nghiém bon nhiém ché phdm AM c6 thay doi
hon han so v6i 16 thi nghiém khong bon nhidm
ché pham AM.
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