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TOM TAT
Nghién cau trong keo lai va Keo 14 tram trén bi thai Dong Cao Son ¢ do
cao 300 m trén mat bién tai tinh Quang Ninh theo khoang cach 2 x 2 m
(2.500 cay/ha) va 2 x 1 m (5.000 cay/ha), bon ché pham ndm r& noi cong
sinh AM 100IP 5 g/c@y cho thay sau 12 thang, cac cong thirc bon ché pham
nam r& ndi cong sinh AM c¢6 cac chi sb hau hét tét hon so véi cac cong thirc
! ddi chung. Cac cong thuc bon ché pham AM c6 cac chi tiéu ly, hoa tinh va
truong, phuc hoi béi thai kim loai ning déu thay ddi theo huéng c6 loi cho cy trong, dic biét cac chi
tiéu vi sinh vat déu ting vé6i cAp s6 nhan. Didu nay budc dau cé thé khing
dinh giai phap cdng nghé sinh hoc méi trudng téng hop (Bioremediation) voi
su két hop sir dung cdng nghé vi sinh véi thuc vat dugc xem 1 bién phéap c6
higu qua bén vimg dé phuc hdi mi trudng sinh thai bai thai mo than.

Tir khéa: Nam ré noi
cong sinh, AM, cbng
nghé sinh hoc méi

Preliminary assessment of impacts Bioremediation solutions at Dong
Cao Son coal mining waste land in Quang Ninh province

Research on growth of acacia hybrid and Acacia auriculiformis with
fertilizing arbuscular mycorrhiza (AM) 1001P/g in 5 g/tree at Dong Cao
Son mining waste land (300 m above sea level) in Quang Ninh province
showed that after 12 months, the treatments of applying AM had mostly
better indexes than the control treatments. The treatments of applying AM
had the physicochemical and heavy metal properties have improved in
favor of plants, especially the microbiological indicators have increased
exponentially. This can initially confirm that the integrated environmental
biotechnology solution (Bioremediation) with the combination of using
microbiological technology with plants is considered an effective and
sustainable measure to restore the biological environment of coal mining
waste land.
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I. MO PAU

Cong nghé sinh hoc moéi truong téng hop
(Bioremediation), giai phap két hop st dung
cong nghé vi sinh (Microbialremediation) véi
caic gidi  phap sinh  hoc thuc vat
(Phytoremediation), dugc xem la bién phap co6
hiéu qua bén viing dé phuc hdi moi truong
sinh thai bai thai mo than, day nhanh toc do
phat trién cta cdy dé phu xanh bai thai
(Marques et al., 2008).

Ndm ré ndi cong sinh AM (Arbuscular
mycorrhiza) duoc xac dinh 14 mbi quan hé
khong thé thiéu & hau hét cac loai thyc vat
(hon 90% cac loai thyc vat c6 kha nang hinh
thanh cong sinh AM). Quan hé cong sinh nay
dic biét thé hién vai tro trén nhitng ving dat
kho can, hé sinh thai bi x4o tron nghiém trong,
nghéo dinh dudng hay c6 nguy co doc hai cao.
Do dic diém khong co tinh dic hiéu vé loai,
cho nén ché pham AM c6 thé dugc ap dung
hiéu qua va rong rai cho nhiéu loai ciy trong,
trong d6 co cac loai cdy 1am nghiép. Nam ré
ndi cong sinh AM dugc nghién ctru st dung
nhu mét loai phan bon sinh hoc cho ciy trong
va ché phdm sinh hoc cho méi trudong
(biofertilizer & bioremediator), mdt mat co tac
dung lam tang cuong hap thy dinh dudng ciia
cay tré)ng, dac biét la hép thu lan va nudc trén
nhting 14p dia kh6 khan, do d6 lam tang sinh
truong va ning suat, mat khac né ciing c6 tac
dung céi tao, on dinh ciu tric, dic tinh sinh
hoc cua dat va 1a yéu td chi thi cho sirc khoe
clia mdi truong, hé sinh thai dt (Adholeya and
Singh, 2006; Lé Quéc Huy et al., 2015).

Viéc thir nghiém trong cay Keo tai tuong trén
dat bai thai than tai vuon wom Vién Nghién ciru
Sinh thai va Moéi trudong rimg da cho két qua
kha quan vé sinh trudng cia cdy Keo tai tuong:
Cong thirc c6 bon ché pham AM c6 sinh trudng
duong kinh Do da tang 30 - 35% cao hon so véi
d6i chung. Cac chi sd 1y, hoa tinh, kim loai
ning ciing nhu vi sinh vat cua dat bai thai trong
bau déu cai thién hon so véi ban dau trude khi
trong cdy (Vii Quy Pong et al., 2017).
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Nghién ctru anh huéng cta ché phim nam ré
ndi cong sinh AM dén sinh truéng cia keo lai
va Keo 14 tram trén dat bai thai than & Quéang
Ninh do Vién Nghién ctru Sinh thai va Moéi
truong rung (Vién Khoa hoc Lam nghiép Viét
Nam) phéi hop voi Cong ty CP Cong nghé
Moi truong Quang Ninh thuc hién trong cac
nam 2021 - 2022, cho thiy sau khi trong 12
thang, ché pham AM da anh hudng rd rét dén
ty 1& séng va sinh truong cua cdy keo lai va
Keo I tram.

Trong pham vi bai bao nay, chung t6i1 tap trung
danh gia su thay doi cac chi tiéu 1y, hoa tinh,
kim loai ning tong s6 va cac chi tiéu vi sinh
vat ctia dat bai thai sau 12 thang thi nghiém.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit ligu

- Thi nghiém trong 2 loai keo: Cay hom keo lai
AH1 (Acacia hybrid) 2,5 thang tudi (duong
kinh ¢6 ré 0,3 - 0,4 cm, cao 30 cm) va cay md
Keo 14 tram (Acacia auriculiformis) AA9 3
thang tudi (duong kinh ¢6 1 0,3 - 0,4 cm, cao
30 cm).

- Ché pham nam ré ndi cong sinh AM 100IP/g
(san pham cta Vién Nghién ctru Sinh thai va
Méi truong rimg). Thanh phan bao gom: 1%
sinh khéi AM in vitro + 99% than bain.

2.2. Phuwong phap nghién ctru

Mo hinh thi nghiém dugc bo tri riéng 1& 0,8 ha
keo lai va 0,8 ha Keo 14 tram. Ddi v6i mbi loai
keo, bd tri 2 mat do trong 5.000 cay/ha (2 x 1 m)
va 2.500 cay/ha (2 x 2 m).

Tai m&i mat do bd tri 1 cong thuc (BC) dbi
ching khoéng bén ché pham AM va 1 cong
thirc bén ché pham vi sinh AM véi luong
5 g/cdy (bon quanh bau, st vung ré xung
quanh bau, sau d6 lap phu dét).

Moi cong thire thi nghiém c6 dién tich 0,2 ha,
dugc bb tri thanh 4 1ap (250 cay/lap), theo khbi
ngiu nhién day di.
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Tét ca cdy con duoc trong trong hd co kich
thude 30 x 30 x 30 cm. Trude khi trong cdy 15
- 30 ngdy, tit ca cac hd dugc bon 16t 200 g
NPK 5 - 10 - 3 + 1 kg phan hitu co vi sinh
song Gianh, sau d6 phu dat 1én.

2.3. Pia diém thi nghiém

Bai thai Pong Cao Son ¢ d6 cao 300 m trén mat
bién tai mo than Cam Pha, tinh Quang Ninh.

bic diém cua vi tri bd tri thi nghi¢m: bit da
thai duoc van chuyén ra bai thai va d & cac
mép suon doc. Tai cac bai thai dang d6 thai,
dat da thai dugc phan bd theo quy ludt phu
thugc vao trong luong va dong nang cua
chung. C6 thé phan sudn bai thai thanh cac 16p
nhu sau:

- Tir mat bii thai xudng, dén d6 sau khoang
1,5 m tap trung cha yéu cac loai da co kich
thudc nho (bui ling, cat, dim soi) ty 1& cac
loai d& duong kinh hat nho hon 15 mm
chiém 40 - 50%.

- Doc theo sudn dbc tré xudng ty 1& cip hat
nho trong thanh phan cua sudn bai thai giam
dan, dén khu vuc gitra suon bai thai thi ty 1¢
¢ hat dat d¢a duong kinh > 500 mm chiém
trén 60%.

- Nhiing loai dat da duong kinh 16n tap trung
& phia dudi cia sudon dbc, khi xubng téi chan
bai thai cac tang da to thuong lan cach chéan
bai thai mot khoang cach nhét dinh, tao thanh
suon dbc bii thai dang 16m. Khu vuc sat chan
bai thai thuong tap trung céc loai da c6 duong
kinh trén 800 mm. Dét ¢ trong bai thai chiém
< 10% tong s6 vat lidu thai.

- Goc dbc suon tang bai thai hién nay cia cac
bai thai ngoai hau hét 16n > 32°. Véi do doc
nay, suon téng thai bi x61 mon, sat 1&, kho thuc
hién cac bién phap khic phuc chéng x6i mon
va trong cay.

- Chiéu cao tang thai rat da dang, hau hét cac
bai thai c6 thoi gian ton tai rat 1au déu co chiéu
cao tang thai tir 50 - 100 m, nguy co x6i mon
va sat 1¢ 1 rat 16n vao mua mua.

2.4. Thu thip miu va phan tich két qua

- MBOi lap cta timg cong thirc thi nghiém ldy
phan tich 2 mau hdn hop dai dién trude khi bd
tri thi nghiém va 2 mau sau khi thi nghiém 12
thang. D6 sau lay mau tir 0 - 30 cm.

- Céach 1dy mau hdn hop: Liy cac mau riéng
biét & cac diém khac nhau roi hdn hop lai, 14y
mau trung binh. Thong thuong ldy tir 5 - 10
diém roi hon hop lai dé ldy mau trung binh
(mau hdén hop). Khi 14y miu & cac diém
riéng biét can tranh cac vi tri riéng bi¢t
khong dai dién nhu: chd bon phan, hodc voi
tu lai, chd cay qua tt hodc qua x4u, chd ciy
bi sdu bénh... (vi tri ldy miu cach gbc cay
keo tir 50 - 100 cm). Mau hdn hop duge lay
nhu sau:

+ LAy cic mau riéng biét: Tuy theo hinh dang
khu dat can ldy mau ma bd tri cac diém lay
mau (5 - 10 diém) phan bb dong déu trén toan
bo dién tich. C6 thé 4p dung cach ldy mau
theo dudng chéo hoic duong thing goc voi
dia hinh vudéng gon hoic theo dudng gap
khuc hodc nhiéu duong chéo vai dia hinh dai.
Mbi dia diém ldy khoang 200 g dit bo don
vao 1 tai lon.

+ Tron mau va ldy mau hdn hop: Cac miu
riéng biét duoc bam nho va tron déu trén gidy
hodc nylon (chd ¥ tron cang déu cang tdt). Sau
d6 dan mong rdi chia 1am 4 phan theo dudng
chéo, léy 2 phz‘in ddi dién nhau tron lai duoc 1
mau hon hop.

- Tai mbi diém liy mau, liy 4 diém quanh vi
tri 14y mau chinh, mdi diém 1iy 200 g sau do
gop lai thanh 1 mau.

- MObi mau dat phan tich 10 chi tiéu Iy, hoa
tinh (Thanh phan co gi6i 3 cdp, pHkci, Mln
tong s6, Pam dé tiéu, Pam tong sb, Lan dé
tiéu, Lan tong s6, Kali dé tiéu, Kali tong sb,
Dung tich hap thu CEC); 4 chi tiéu kim loai
nang téng s6 (As, Pb, Cd, Hg); 4 chi tiéu vi
sinh vat (Tong s nam, Toéng s6 vi khuan,
Tong sb xa khuan, Tong sb bao tir AM).
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- Phuong phép phan tich cac chi tiéu cu thé nhu sau:

TT Chi tiéu phan tich Phwong phap phan tich
1 Thanh phan co gi6i 3 cap TCVN 8567: 2010

2 pH- KCI TCVN 5979: 2007

3 Carbon hitu co tdng sé (mun) TCVN 8941: 2011

4 |Dam dé tiéu (Ng) TCVN 5255: 2009

5 Dam téng s6(Nis) TCVN 6498: 1999

6 Lan dé tiéu (Bray Il) (P2Osq) TCVN 8942: 2011

7 Lan tdng s&(P20sts) TCVN 8940: 2011

8 Kali d& tiéu (K2Oua) TCVN 8662: 2011

9 Kali tdng s&(K2O0xs) TCVN 8860: 2011
10  |Dung tich hap thu CEC TCVN 8568: 2010
12 |Pbtbng sb TCVN 9290:2012
13 |Astdng sd TCVN 5989 :1995
14  |Hgtdng sb AOAC 2007 (971.21)
15 |Cdtdngsbd TCVN 9291:2012
16 | Tdng sb Vikhuan TCVN 4884:2005
17 | Téng s6 Nam TCVN 8275 - 1,2:2010
18 | Xa khuan TCVN 4884:2005
19 |Téng sbé AM TCVN 12560 - 1:2018

- S6 lidu dugc nhap va xir Iy bang phan mém Excel. Céc chi s sir dung 12 gia tri trung binh va
d6 1éch chuén LSD.

III. KET QUA VA THAO LUAN

3.1. D4anh gi4 sy thay ddi cac chi tiéu Iy héa tinh dat

Bang 1. Bang so sanh sy thay doi ctia thanh phan co gi6i dat bai thai
trude va sau 12 thang thi nghiém

Thanh phan co giéi 3 cap (%) ban dau Thanh phan co gi&i 3 cap (%) sau 12 thang
Maudat  |set: < 0,002 Limon: Cat: Sét: < 0,002 Limon: Cat: 2-0,02

(mm) 0,002 - 0,02 (mm) | 2 - 0,02 (mm) (mm) 0,002 - 0,02 (mm) (mm)
KL - BC (2.500) 14,20 19,15 66,65 16,66 19,66 63,69
KL - AM (2.500) 19,88 25,57 54,55 19,75 27,12 53,14
KL - BC (5.000) 19,45 22,21 58,35 19,41 23,40 57,20
KL - AM (5.000) 20,54 28,45 51,02 23,07 23,19 53,75
KLT - BC (2.500) 15,18 25,27 59,56 17,74 24,33 57,94
KLT - AM (2.500) 18,11 20,39 61,50 17,70 19,89 62,42
KLT - BC (5.000)| 13,00 26,82 60,19 14,24 27,32 58,45
KLT - AM (5.000) 17,57 2451 57,92 16,98 25,14 57,89

Ghi cha: KL: Keo lai; KLT: Keo la tram.
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Qua bang 1 c6 thé thay, hau hét cac mau dat
bai thai tai khu vyc thi nghiém thudc nhom dat
thit nhe pha cat (USAD, M¥). Diéu nay phan
anh kha ning gay sat 10 ciia dat bai thai khi c6

mua 16n vi loai dét nay co két cau roi rac dé bi
rra trdi va sut 1Gn. Sau 1 nam bd tri thi
nghiém, hau nhu chua c6 thay dbi dang ké vé
thanh phan co gi6i dt.

Bang 2. Bang so sanh sy thay ddi gia tri pHke), ham lwong mun tong s6 va CEC cua dat bai thai
trude va sau 12 thang thi nghi¢m

Mau gat ‘pHKCI (1:5) ‘ Muinys (%) CI?C (me /100g)
Ban dau Sau 12 théng Ban dau Sau 12 thang Ban dau Sau 12 thang
KL - BC (2.500) 4,95 + 0,04 5,07 £ 0,07 0,24 £ 0,02 0,39 £ 0,05 2,30 £0,16 2,66 £ 0,23
KL - AM (2.500) 4,95 + 0,08 5,11 +0,16 0,41 + 0,06 0,60 £ 0,02 2,92 + 0,06 2,85+0,23
KL - BC (5.000) 4,74 + 0,10 4,96 + 0,18 0,60 £ 0,19 0,62 +0,10 4,85 +0,15 4,92 + 0,14
KL - AM (5.000) 4,88 + 0,06 5,09 +£0,13 0,73 0,15 1,01 £ 0,05 3,95 0,27 4,10 + 0,25
KLT - BC (2.500) | 5,03 +0,07 5,01+ 0,17 0,71 + 0,06 0,61 £ 0,32 3,43+0,64 3,84+£0,24
KLT - AM (2.500) | 4,89 +0,10 5,17 £ 0,04 0,51+ 0,04 0,83+0,14 3,26 £ 0,04 3,28 £0,37
KLT - BC (5.000) | 4,97 £0,06 4,98 + 0,23 0,44 +0,11 0,33 £ 0,06 3,35+0,08 3,58 £ 0,56
KLT - AM (5.000) | 4,98 £ 0,09 5,09 + 0,10 0,57 +£0,17 0,87 £ 0,06 2,95+0,11 3,48+£0,48

Ghi chu: KL: Keo lai; KLT: Keo la tram.

Dbi v6i chi tiéu pHkcr: Hau hét cac miu dat
bai thdi ctia cac cong thirc thi nghiém trude va
sau 12 thang thi nghiém thuéc nhom dat chua
va it chua (P4 Pinh Sam, Ngo Pinh Qué et al.,
2006). Tuy nhién, qua bang 2 c6 thé thiy chi
s6 pH c6 xu hudng ting tir chua 1én it chua &
tat ca cac cong thirc bén ché pham AM. Két
qua so sanh d¢ I¢ch chuan cho théy cac diém
ldy mau c6 gia tri twong d6i dong nhat do do
phan anh dugc két qua anh hudng cia cong
thire trong cay keo lai va Keo 14 tram két hop
bon ché pham AM cé sai khac rd rét véi cac
cong thirc ddi chung. Piéu nay cho thay viéc
trong cdy keo két hop bon ché pham AM c6
tac dung cai thién do chua cua dat bai thai.

Chi tiéu Mun tong s6: Tét ca cac mau dat bai
thai ctia cac cong thic thi nghiém trude va sau
12 thang thi nghiém déu thuéc nhém dat nghéo
min (P56 Pinh Sam, Ngo Pinh Qué et al.,
2006). Két qua phan tich cho thiy, sau 12
thang thi nghiém, cac cong thirc déu co thay
d6i lam tang ham luwong mun hitu co theo
huéng c6 loi cho cdy trong sau nay nhung
chua dang ké do thoi gian theo ddi qua ngan.

Dung tich cation trao d6i CEC: Qua bang 2
cho thdy cac cong thic thi nghiém trudc va
sau 12 thang déu ¢ mirc rat thap (Landon,
1991). Sau 12 thang thi nghiém, lugng cation
tang 1én & tit ca cac cong thirc thi nghiém co6
bon ché pham AM.

Bang 3. Bang so sanh sy thay d6i cia ham lugng dam trong dat bai thai
trude va sau 12 thang thi nghiém

X % Nis (%) Nat (Mg /100g)
Mau dat < - < -

Ban dau Sau 12 thang Ban dau Sau 12 thang
KL - BC (2500) 0,238 + 0,100 0,203 £ 0,114 1,84 +0,113 1,61 +0,021
KL - AM (2500) 0,132 £ 0,004 0,370 £ 0,122 1,47 £ 0,163 1,53+0,198
KL - BC (5000) 0,181 + 0,002 0,144 + 0,022 1,87 +£0,071 1,67 £ 0,057
KL - AM (5000) 0,194 + 0,035 0,186 + 0,017 1,68 + 0,361 1,82 + 0,240
KLT - BC (2500) 0,178 + 0,085 0,169 + 0,063 1,56 + 0,297 1,48 + 0,219
KLT - AM (2500) 0,314 £ 0,238 0,291 £ 0,139 1,81+0,141 1,77 £ 0,346
KLT - BC (5000) 0,193 + 0,016 0,187 + 0,012 1,67 +0,177 1,55+0,184
KLT - AM (5000) 0,252 + 0,136 0,206 + 0,024 1,54 £ 0,495 1,83+£0,163

Ghi cha: KL: Keo lai; KLT: Keo la tram.
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Qua bang 3, co thé thdy cac miu dit & cac
cong thuc thi nghiém c6 ham lugng dam tur
trung binh dén giau nhung kha ning phan giai
ra Nito dé tiéu rat thip, ham luong dam dé
tiu déu & muc nghéo ca trudc va sau thi
nghiém (P DPinh Sam, Ngo Dinh Qué et al.,
2006) do dat bai thai ch yéu thudc loai chua
dén it chua.

Do6i véi cac cong thirec Poi ching, ham lugng
dam dé ti€u ¢ tat ca cac cong thirc déu gidm so
voi ban dau 12 thang, nguoc lai hau hét cac

cong thirc bon ché pham AM c6 ham lugng
dam dé tiéu tiang lén so voi trudc khi thi
nghiém. Két qua so sanh do léch chuan cho
thdy cac diém ldy miu co gia tri twong dbi
ddng nhét do d6 phan anh duoc két qua anh
hudng cuia cong thirc trong cay keo lai va Keo
14 tram két hop bon nhidm ché phim AM co
sai khac rd rét voi cac cong thirc dbi chung.
Diéu nay, cho thiy viéc trong cay keo két hop
boén ché phém AM c6 tac dung cai thién ham
lugng dam trong dat.

Bang 4. Bang so sanh su thay di ciia ham luong 14n trong dat bai thai
trude va sau 12 thang thi nghi¢m

Mau dat ‘ _P2Osat(mg/kq)

Ban dau Sau 12 thang Ban dau Sau 12 théang
KL - BC (2.500) 0,012 + 0,008 0,013 + 0,003 5,50 £ 0,679 4,64 + 0,488
KL - AM (2.500) 0,013 + 0,001 0,150 + 0,045 4,05 + 0,226 4,62 £ 0,672
KL - BC (5.000) 0,107 + 0,092 0,121 + 0,104 4,21 + 0,064 4,03 £ 0,198
KL - AM (5.000) 0,178 + 0,091 0,173 + 0,033 3,93+ 0,509 4,05 + 0,389
KLT - BC (2.500) 0,125 + 0,054 0,125 + 0,005 4,18 + 0,502 4,39 £ 0,276
KLT - AM (2.500) 0,142 + 0,024 0,145 + 0,025 4,04 £ 0,544 4,41 + 0,368
KLT - BC (5.000) 0,132 £ 0,014 0,106 + 0,011 3,56 £ 0,403 3,05 £ 0,099
KLT - AM (5.000) 0,131 + 0,006 0,200 + 0,045 3,568 £ 0,417 4,36 +£ 0,120

Ghi cha: KL: Keo lai; KLT: Keo la tram.

Qua bang 4, co thé thay ciac mau dit & cac
cong thtrc thi nghiém c6 ham luong lan tu
trung binh dén giau (P4 Pinh Sam, Ngb Pinh
Qué et al., 2006) nhung kha nang phan giai ra
lan dé tiéu rat thap, ham lugng lan dé tiéu déu
& muc nghéo ca trude va sau thi nghiém (Do
Pinh Sam, Ngo Pinh Qué et al., 2006).

Sau 12 thang thi nghiém, hau hét cac chi s6 1an
tong s6 va lan dé tiéu déu ting, nhung chua
dang ké. Diéu nay, cho thiy viéc trong cay keo
khong boén va co6 bon ché pham AM co tac
dung cai thi¢n ham lugng 1an trong dat.

Bang 1: Bang so sanh sy thay ddi ctia ham lugng Kali trong dat bai thai
trude va sau 12 thang thi nghiém

Mau dét ‘ K201 (%) i K204t (Mmg/kg)

Ban dau Sau 12 thang Ban dau Sau 12 théang
KL - BC (2.500) 1,375+ 0,175 1,390 + 0,350 48,68 + 1,075 48,39 + 5,452
KL - AM (2.500) 1,417 £ 0,016 1,601 £ 0,139 37,69 +1,831 38,20 +1,014
KL - BC (5.000) 2,044 £ 0,170 1,940 £ 0,088 32,58 £ 0,912 36,49 + 1,280
KL - AM (5.000) 2,092 + 0,155 2,109 £ 0,404 46,02 + 2,445 45,08 + 1,492
KLT - BC (2.500) 2,290 =+ 0,740 2,166 = 0,037 51,87 £2,728 49,82 + 0,806
KLT - AM (2.500) 1,517 £ 0,035 1,900 £ 0,035 49,86 + 2,213 49,73 + 3,882
KLT - BC (5.000) 1,997 £ 0,269 1,627 £ 0,286 55,68 + 3,641 53,21 + 2,467
KLT - AM (5.000) 1,786 + 0,209 1,970 + 0,201 50,45 + 3,055 53,93 + 2,906

Ghi ch(: KL: Keo lai; KLT: Keo la tram.

138




Vil Quy Dong et al., 2022 (S6 3)

Tap chi KHLN 2022

Qua bang 5, cho thidy ham luong kali tong sb
cliia cac mau dat bai thai déu o muc giau (Do
Dinh Sam, Ngb Pinh Qué et al., 2006), tuy
nhién ham luong Kali dé tiéu lai ¢ mic
nghéo va rat nghéo (D5 Dinh Sdm, Ngé Pinh
Qué et al., 2006). Sau 12 thang thi nghiém,
cac chi s6 ham luong Kali tong s6 & cac cong
thirc thi nghiém bon ché phim AM déu ting,
nguoc lai cac cong thirc thi nghiém ddi ching
c6 ham luong kali giam. Trong khi d6 voi
ham luong kali dé tiéu tai cac cong thic thi

nghiém co sy thay d6i nho nhung chua c6 xu
huéng ro rét do thoi gian thuc hién thi
nghiém con tuwong ddi ngan.

Panh gia su thay ddi tinh chat dat bai thai sau
1 nam trong cdy keo va két hop bon ché pham
AM cho thiy chua c6 su khac biét dang ké.
Céc chi s ly, hoa tinh dit budc dau co tién
trién tot hon so véi ban dau. Tuy nhién thoi
gian theo ddi con qua ngan chua da dé danh
gi4 tic dong, can thém thoi gian theo dbi.

3.2. Panh gia sy thay doi cac chi tiéu kim loai ning

Bang 6. Két qua phan tich céc chi tiéu kim loai nang cac cong thirc thi nghiém
trudc va sau 12 thang thur nghiém

Chi tiéu phan tich
Tén mau Pbis (mg/kg) Asts (mg/kg) Hgts (Mma/kg) Cdis (mg/kg)
X Sau A Sau A Sau A Sau
Ban dau 12 théang Ban dau 12 théng Ban dau 12 théng Ban dau 12 théng
KL -BC 37,265 + 34,805 + 5,235+ 463 +024 0,0175 + 0,011 + 0,2125 + 0,1885 +
(2.500) 0,355 0,515 0,305 U 0,0055 0,003 0,0055 0,0645
KL - AM 43,86 32,095 + 0,038 + 0,0395 + 0,169 + 0,135+
(2.500) 1,552 1,935 7,25£0,286,82£0,52 0,003 0,0005 0,017 0,006
KL -BC 34,47 + 34,655 + 6,735 + 7,075 + 0,027 + 0,047 + 0,1425 + 0,1655 +
(5.000) 1,39 1,535 0,345 0,165 0,005 0,035 0,0245 0,0235
KL - AM 35,65 + 6,115 + 0,0235 + 0,0385 + 0,1415 + 0,1305 +
(5.000) 1,96 35,4£2,62) 7,5£1,45 0,135 0,0035 0,0175 0,0125 0,0115
KLT-BC | 38,515+ 39,5615 + 638 + 031 6,185 + 0,021 + 0,032 + 0,133 0,153 +
(2.500) 0,585 0,605 e 0,215 0,004 0,01 0,021 0,049
KLT-AM | 37,495+ 36,16 + 7,035 + 6,775 + 0,0165 + 0,021 + 0,1685 + 0,136 +
(2.500) 1,715 1,08 0,315 0,245 0,0015 0,007 0,0095 0,009
KLT-BC | 34,805+ 34,955 + 8,495 + 9,105 + 0,0385 + 0,0375 + 0,207 + 0,1985 +
(5.000) 1,995 0,065 1,105 0,175 0,0035 0,0105 0,005 0,0095
KLT-AM | 36,115+ 33,295 + 0,024 + 0,025 + 0,1655 + 0,194 +
(5.000) 1,135 1,275 7,88+1,047,66+0,38 0,003 0,007 0,0275 0,011

Ghi cha: KL: Keo lai; KLT: Keo la tram.

Can ctr két qua phan tich céc chi tiéu kim
loai nang & bang 6 cho thdy ham luong As
va Pb ¢ cac mau bon AM sau thi nghiém déu
giam hon so voi truéc thi nghiém. Nguyén t6
Cd va Hg do ¢6 ham lugng twong d6i nho
nén chua thé hién rd xu hudng qua thoi gian
thuc hién thi nghiém. Mat khéac, theo QCVN

03 - MT:2015/BTNMT, gidi han cho phép kim
loai nang dbi véi dat 1am nghiép (mg/kg dat
kho) la: As =20; Pb =100 va Cd = 2, Hg = 5.
So sanh két qua phan tich cac mau dat bai thai
sau khai thac than & Quang Ninh déu c6 ham
luong kim loai nang thap hon giéi han t6i da
cho phep.
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3.3. Panh gia cac chi tiéu vi sinh vat dit

Bang 7. Két qua phan tich cac chi tiéu vi sinh vat dat cac cong thuc thi nghiém
trudc va sau 12 thang thi nghiém

Chi tiéu phan tich

— vi kh(”CéF"Utg;'g so | Xa kh(géFUg)"g SO | N&m téng sé (CFU/g) | AM (Bo tiv/100g)
Ban dau 12?Ii|igng Ban du 128tsgng Ban dau 12?:gng Ban dau 128tﬁgng

KL-BC (2500) | 3,7x10* | 53x10° | 2,3x10° | 55x10* | 4,8x10* | 5,9x10° 0 31+3
KL - AM (2500) | 3,4x10* | 6,8x10° | 3,0x10° | 1,4x10°> | 2,6x10" | 7,5x10° 0 157 + 12

KL - BC (5000) 4,0x10* | 5,7x10° | 3,3x10° | 5,3x10* | 4,4x10* | 2,7x10° 0 40+3
KL - AM (5000) | 5,6x10* | 3,9x10° | 2,3x10° | 1,4x10° | 3,2x10* | 1,9x10° 0 184 +8

KLT - BC (2500) | 2,5x10* | 4,7x10° | 2,1x10°® | 55x10* | 3,4x10* | 2,1x10° 0 51+3
KLT - AM (2500) | 2,5x10* | 3,0x10° | 2,7x10°® | 1,8x10° | 2,5x10* | 3,0x10° 0 201 +4

KLT - DC (5000) | 2,6x10* | 4,8x10° | 1,7x10° | 4,0x10* | 2,4x10* | 5,0x10° 0 62+ 1
KLT - AM (5000) | 2,8x10* | 3,0x10° | 3,1x10° | 2,6x10° | 2,5x10* | 1,2x10° 0 224+ 7

Ghi ch(: KL: Keo lai; KLT: Keo la tram,

Céac chi tiéu vi sinh vat dit bai thai truéc va
sau khi thi nghiém duoc téng hop tai bang 7.
Cu thé:

Déi vai chi tiéu vi khuan tong so: Mat do vi
khuan tong s6 cua cac mau bai thai ban dau tir
2,5x10% t6i 5,6x10% (CFU/g). Sau 12 thang
trong cay keo ciling nhu trong cay keo két hop
bon ché pham AM, cac 16 thi nghiém nay déu
c6 mat do vi khuan tong sb tang 1én dang ké tir
3,0x10° t&i 3,9x10°(CFU/g). Mit khac, c6 thé
thdy céc cong thirc bon ché pham AM déu co
mat do vi khuan tong sd cao hon han cac cong
thirc ddi chimg.

Déi vai chi titu xa khuan téng sb: Mat do xa
khuan tong s6 cua cac mau bai thai ban dau tir
1,7x10% t6i 3,3x10° (CFU/g). Sau 12 thang
trong cay keo ciing nhur trong cay keo két hop
bon ché phim AM céc 16 thi nghiém nay déu
c6 mat d6 xa khuan tong s ting 1én dang ké tir
4,0x10* t6i 2,6x10° (CFU/g). Tuong tu chi s6
vi khudn téng sb, c6 thé thiy cac cong thuc
boén ché phim AM déu co6 mat do6 xa khuan
téng s6 cao hon han cac cong thirc d6i ching.
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Déi vai chi titu xa ndm téng s6: Mat do nam
tong sb cua cac mau bai thai ban dau tir 2,4x10*
t6i 4,8x10% (CFU/g). Sau 12 thang tréng cay
keo ciing nhu trong cay keo két hop bon ché
pham AM, cac 16 thi nghiém nay déu c6 mat
d6 nim tong s tang 1én dang ké tir 2,7x10° t6i
1,9%x10°% (CFU/g). Tuong tu chi s vi khuén
tong sb va xa khudn tong sb, co thé thay cac
cong thirc bon ché pham AM déu c6 mat d6 ndm
tong s6 cao hon han cac cong thirc ddi chung.
Déi vai chi tieu AM, cac mau béi thai ban dau
qua kiém tra déu khéng c6 sy xuat hién cua
bao tir AM & tat ca cac mau dét bai thai thu
thap. Tuy nhién, sau 12 thang trong cay keo
ciing nhu trdng cay keo két hop bon ché pham
AM, cac 16 thi nghiém nay déu di c6 sy xuat
hién cua bao tor AM, véi mat do tir 40 téi 224
bao tir AM/100g dat. Cac cong thire ddi chimg
c6 mat do bao tir AM (tr 31 dén 62 bao tir
AM/100 g dat) thap hon rat nhiéu so véi cac
cong thirc bon ché pham AM (tir 157 dén 224
bao tir AM/100 g dét).
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IV.KET LUAN

Sau 12 thang thi nghiém, hau hét cac cong
thire thi nghiém déu 6 su cai thién vé cac chi
tiéu ly, hda tinh, kim loai niang téng sé va cac
chi tiéu vi sinh vat. DBac biét, cac chi tiéu vi
sinh vat nhu vi khuan tong sb, xa khuan tong
s6 va nidm toéng s6 déu tang 1én theo cip sd
nhan. Riéng chi tiéu vé mat do bao tir AM ¢

su thay d6i rd rét, tir ban dau khéng co su
xuét hién cia AM, sau 1 nam dat bai thai da
c6 nhiéu bao tir AM trong dit. Biéu nay cho
thay viéc s dung cac ché pham vi sinh két
hop véi trong cay trén bai thai co tac dong
tich cyc lam ting hé vi sinh vt trong dit, do
d6 trong thoi gian téi s& c6 tac dong dang ké
dén viéc cai tao dat.
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