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NGHIEN CUU CAI TAO PAT BAI THAI KHAI THAC MO BONG
TiNH LAO CAl BANG TRONG CAY BAU DAU (Pongamla pinnata)
KET HOP BON NHIEM NAM RE NOI CONG SINH
AM (Arbuscular mycorrhiza) G VUGN UGM

Vii Quy Pong, Ha Thi Hién, Lé Thi Thu Hing, Ha Thi Mai, Pham Thi Ngan
Vién Nghién cuu Sinh thai va Moi truwong rung - Vién Khoa hoc Lam nghiép Viét Nam

TOM TAT

Gidi phap céng nghé sinh hoc moéi trudng (Bioremediation) két hop st dung
san pham cong nghé vi sinh (Microbialremediation) vo6i thuc vat
(Phytoremediation) dugc ap dyung hi¢u qua cho cai tao phuc héi céc khu vuc
bai thai, khai thic m6 hoang hoa, 6 nhiém. DAt bii thai mo khai thac dong Sin
Quyen va Ta Phoi (Lao Cal) duge s dung cho nghién ctru anh hudng cua ndm
ré ndi cong sinh AM véi trong cay Dau dau téi kha ning cai tao, phuc hoi cua

Tir khéa: Nam ré& ngi dat tai vuon uvom Vién Nghién ciru Sinh thai va M6i truong ru’ng Sau 8 thang
cong sinh, AM, cdy Dau thi nghi¢m trong cay bau dau két hop bon nhiém ché pham nam ré ndi cong
dAu, bai thai khai thac sinh AM in vitro trong vudn vom cho thiy bon nhidm ché pham AM véi lugng
déng, bioremendaiton 5 gram ché pham AM in vitro IOOIP/gram (- 500 don vi xdm nhiém IP/cay) da

lam tang sinh trudng Dy -24% va H,, tir 45 - 58% so voi khong st dung ché
phdm AM in vitro sau 8 thang thi nghi¢m. Céc chi tiéu ly hoa tinh cua dat bai
thai sau 8 thang thi nghlem véi cay Dau dau bon nhidm ché phim AM in vitro
da duoc cai thién so voi dat béi thai ban dAu trude thi nghiém va so véi doi
chimg khéng bén nhiém che pham AM in vitro. Cong sinh co dinh dam
Rhizobium khi bén nhiém ché pham AM in vitro téng Ién déng ké vé s0 lugng
va vi khuén phan giai lan dugce bon nhiém ché phdm AM in vitro cao hon han
s0 v6i khong bon nhiém ché phim AM in vitro.

Research conditioning copper mining waste soil by plant Pongamia
pinnata combined inoculums Arbuscular mycorrhiza in nursery

The bioremediation that combined between microbialremediation and

phytoremediation would be potentially and effectively applied for cleaning up

contaminated sites, especially the abandoned mining areas with their

contaminated tailings to restore the ecosystems. The copper mining waste soil

of Sin Quyen and Ta Phoi (Lao Cai) were collected and used for the study on

effects of Arbuscular mycorrhiza (AM) combined plant Pongamia pinnata
Keywords: Arbuscular rehabilitate ability to the contaminated soils at nursery of Research Institute for
mycorrhiza, AM, Forest Ecology and Environment. After 8§ months of experiment on planting
Pongamia pinnata in combination with inoculated AM in vitro in the nursery
endosymbiotic, it was found that inoculation AM with 5 grams of AM in vitro
1001P/gram (- 500 Infective progagule units) per plant showed that AM in vitro
increased growth in diameter (Dgy) -24% and height (H,,) increased from 45 -
58% compared with not using AM in vitro after 8 months of experiment. The
physicochemical and physical properties of the substrates with AM inoculated
were found to be remarkably improved after 8 months of the experiment as
compared to those in control and those before experiment (zero baseline). The
Rhizobium symbiotic nitrogen fixation of the treatment inoculated with AM in
vitro significantly increased in number; Microbes decompose phosphate of the
experimental treatment inoculated with AM preparations in vitro were
significantly higher than those of the experimental treatment that were not
inoculated with AM in vitro.

bioremendaiton, copper
mining waste, Pongamia
pinnata

118



Vii Quy Péng et al., 2021 (S6 5)

Tap chi KHLN 2021

I DAT VAN DR

Hoat dong khai thac mo da va dang gay ra
nhidu tic dong tidu cuc dén moi truong
(Alloway, 1990; Li and Thornton, 1993). O
nhiém méi truong truc tiép tir hoat dong khai
thac mo co thé thong qua viée xdo tron lién két
chat ciia kim loai nang trong ciu tric dat hoic
sit dung nhiéu hoéa chét trong quéd trinh khai
thac. Kim loai nang va cac chét doc hai nay co
thé du nhap vao ting nude ngdm va ting nude
mit, lam 6 nhiém khu vuc khai thac mo va
nhitng vung dan sinh lan can. Bén canh do, tac
dong tir khai thac md, dac biét 1a khai thac 10
thién c6 thé 1am thay ddi hién trang canh quan,
x40 tron hé sinh thai ty nhién, xam lan rung tu
nhién, tao ra cac khu bai thai va dat hoang hoda
rong 16m sau khai thac. Do d6 6 nhiém kim loai
ning va cac hop chat hitu co c¢6 hai ciing véi
suy giam moi truong sinh thai dang la nhing
hau qua nghiém trong tir nhitng bai thai khai
thac mo.

Nhiéu k§ thuat va cong nghé¢ khic nhau da
duge ap dung dé giai quyét vin d& 6 nhiém
phat sinh tur cac bai thai va bai khai thac mo.
Céc phuong phap nhu 1y - héa hoc va vii lap
co hoc da dugc st dung rong rai, tuy nhién cac
phuong phap truyén thdng nay thuong khong
thé giai quyét triét dé duoc tan gdc nguodn
nguy hai do cac chat 6 nhiém van dugc lru trix
trong dat. Hon nira phuong phép xt 1y 1y - hoa
hoc thudng ton kém, doi hoi dau tu cong nghé
cao va ¢6 thé van 1am rd ri 6 nhiém chét thai
nguy hai ra méi truong xung quanh, bao gdom
ca ngudn nudc ngam (Conesa et al., 2012). Do
d6 trong cdy phu hop trén dat 6 nhidm khong
chi giip giam thiéu ham luong cic chat &
nhiém trong dat ma con cé thé cai thién cac
van dé suy thoai sau khai thac, dong thoi khéc
phuc duge han ché ciia cong nghé xtr Iy moi
trudng bang bién phap 1y - héa hoc (Alkorta
and Garbisu, 2001; Alkorta et al., 2004;
Dickinson et al., 2009; Marques et al., 2009).
Ap dung thuc vat cho cai thién 6 nhiém méi

truong d3 dat dugc nhiéu két qua dang ké
(Mahar et al., 2016). Dén nay di co khoang
500 loai thuc vat dugc xac dinh 1a nhitng ddi
tuong trién vong cho cong nghé lam sach moi
truong va dwoc 4p dung rong rdi tai nhiéu
nuége trén thé gidi (Reeves, 2003).

Khu vuc phia Bic Viét Nam ¢6 lich st khai
thac mo lau doi, trong d6 nhiéu mo dang hoat
dong hoac da ngung hoat dong sau khai thac.
Mot s6 nghién ctiru nham danh gia mirc d6 6
nhidm va tuyén chon cac lodi cdy tiém nang
cho muc ti€u lam sach méi truong da duogc
thuc hién tai Ha Giang va Thai Nguyén (Anh
etal.,2011; Ha et al., 2011). Tai tinh Lao Cai,
nhiéu bai thai khai thac mo dd va dang hoat
dong, dién hinh nhu bai thai Ta Phoi (TP. Lao
Cai) va bai thai Sin Quyén (huyén Bét Xat),
day 1a céc bai thai khai thac dong dang trién
khai. Tuy nhién thong tin vé mirc d6 6 nhiém
cling nhu cac bién phap quan ly va cai tao phu
hop chua dugc thuc hién tai cac bai thai nay.
Do do, cung véi su chi dao cia Chinh phu
trong vi¢c uu ti€n cai tao va phuc hdi moi
truong lién quan dén cic hoat dong khai thac
khoang san, nghién ctru kha nang phu hop cua
Pau dau két hop voi nam ré noi cong sinh trén
cac bai thai khai thac khoang san 1 can thiét,
g6p phan vao dinh hudng, ké hoach cai tao va
phuc hdi méi truong sinh thai tai cac bai thai
khai thac khodng san & tinh Lao Cai.

Dé giai quyét van dé nay, can nghién ctru giai
phép cong nghé sinh hoc méi trudng tong hop
(Bioremediation), su két hop st dung cong
nghé vi sinh (Microbialremediation) vdi céc
giai phap sinh hoc thuc vat (Phytoremediation)
¢6 nhiéu kha ning cai tao phuc hdi dugc cac
khu vuc bai thai, khai thic mo hoang hda
dang bi 6 nhiém, phuc hdi lai rung, tham
xanh, va canh quan h¢ sinh thai véi cac gia tri
tw nhién vbén cé cua nd (Marques et al.,
2008). Trong pham vi bai bao nay, s€ trinh
bay két qua “Nghién civu cdi tao dat bdi thai
khai thic mé dong tinh Lao Cai bang trong
cay Pdu dau (Pongamia pinnata) két hop bén
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nhiém Nam ré ngi cong sinh AM (Arbuscular
mycorhiza) o vwon wom” dugc thuc hién tai
Vuon wom Vién Nghién ctru Sinh théai va Moi
truong rung.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru
- Hat cay Pau diu (Pongamia pinnata).

- Ché pham ndm r& ndi cong sinh AM in vitro
100IP/gram (san phdm cta Phong thi nghiém
Dit, Méi trudng va Vi sinh - Vién Nghién ctru
Sinh thai va Méi truong rung).

- Ti bau: Ti polyetylen, kich ¢ 25 x 35 cm.
Thé tich chtra 5 kg rudt bau.

- Pat bai thai khai thac mo dong tinh Lao Cai:
Bai thai Ta Phoi (TP. Lao Cai) va bai thai Sin
Quyén (huyén Bat Xat).

- Hoa chat phuc vu cho phan tich mau.

2.2. Phuong phap nghién ciru

* Thu thap mau dét tai 2 bai thai mo khai thac
d@)ng tai Lao Cai lam vat li€u nghién cuu: tai
mdi bai thai mo khai thiac dong, thu thap 3
mau dat bai thai ¢ cac vi tri chan, suon, dinh,
sau d6 tron lai thanh mau hdn hop dé phan tich
theo phuong phap mau tron hon hop.

Mau dét thu thap duoc phén tich dau vao céc
chi tiéu 1y hoéa tinh dat, gbm: pHKCI, Mun
téng s6, Nito d@ tiéu, Kali dé tiéu, Lan d@ tiéu,
Thanh phan co gidi 3 cap, tong s6 AM, Vi sinh
vat phan giai lan, Vi sinh vat ) dinh dam.

* Thi nghiém dugc tién hanh trong bau tai
vuon vom. Cu thé nhu sau:

- Su dung dit bai thai khai thic ddong lam
rudt bau: Liy dat bai thai ¢ 2 mo khai thac
déng thuoc tinh Lao Cai & cac vi tri chéan,
suon, dinh cia mdi bii, sau do tron chung
dung lam vat liéu dong bau nudi cdy, khoi
lugng du dé déng bau phuc vu bd tri thi
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nghiém & vuon vom Vién Nghién ctu Sinh
thai va Méi trudong rung.

- Céc cong thic thi nghiém trdng cay Dau dau
(Pongamia pinnata) trén gia the bau la dat bai
thai than:

+ SQ-BC: Pét bii thai Sin Quyén (Khéng bon
nhiém ché pham AM in vitro).

+ SQ-AM: Pit bii thai Sin Quyén (Bén nhiém
5 gram ché phdm AM in vitro khi cdy cdy vao
bau - 500IP/cay).

+ TP-DC: Pit bai thai Ta Phoi (Khong bén
nhiém ché pham AM in vitro).

+ TP-AM: Dit bai thai Ta Phoi (Bén nhiém 5
gram ché pham AM in vitro khi cdy ciy vao
bau - 500IP/cay).

- B4 tri thi nghiém: Thi nghiém dugc b6 tri
theo khdi ngdu nhién day du. Dit bai thai &
tung bai tuong ung vdi tung cong thiac thi
nghiém, mdi céng thirc 3 1an lap, mdi lan lap
30 cay.

- Céy cdy vao bau: Dé dénh gi4 chinh x4c anh
huong cua cay Pau dau tdi dat bai thai khai
thac khoang san, hat dugc gieo truc tiép vao
bau nghién ctru sau khi da xir Iy nay mam, mdi
bau 1 cay.

- Thu thap s6 lidu sinh truong:
+ Ty 18 séng: Sau 2 thang bd tri thi nghiém.

+ Céc chi s6 sinh truong: Do, Hvn thu thap
sau khi két thuc thi nghiém.

* Phan tich mau dit sau thi nghiém trong cay
Pau dau két hop bén nhidm ché phdm AM in
vitro, danh gia mirc d6 6 nhiém cua dit bai thai
khai thac khodng san tinh Lao Cai.

- Sau 8 - 10 thang thi nghiém, 1iy mau rudt
bau dé phan tich thanh phan 1y hoéa tinh dat.
Lay 3 bau dién hinh trong 1 lip cia mdi cong
thirc, sau d6 tron thanh 1 mau gop dé phan
tich, mdi cong thirc 1ay 3 mau gop.

Céc chi tiéu phan tich dét tuong ty nhu ddi véi
dat trude thi nghiém.
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2.3. Phuong phap noi nghiép

- Pinh lugng vi sinh vat (VSV) (VSV phan
giai 1an, VSV ¢é dinh dam) tong sé bing
phuong phdp dém s6 khuin lac trén méi
truong déc.

- Xac dinh AM tdng s trong dat bang phuong
phdp loc udt cuia Gerdemann va Nicolson
(1963).

- Xac dinh cac chi tiéu: pHKCI, Mun téng s,
Kali d& tiéu, Lan dé tiéu, Nito dé tiéu, Thanh
phan co gidi 3 cip bang cac phuong phép sau:
+ pHKCI: Phuong phap do pH meter theo
TCVN 5979:2007.

+ Mun tong s6: Phuong phip Walkley-Black
theo TCVN 8941:2011.

+ Lan dé tiéu: Phuong phap Bray II theo
TCVN 8942:2011.

+ Kali dé tiéu: Phuong phap quang phé hip thu
nguyén tr ngon Itra theo TCVN 8662:2011.

+ Nito dé tiéu: Phuong phap chung cit theo
TCVN 5255:20009.

+ Thanh phan co gidi 3 cap: Phuong phap éng
hut Robinson theo TCVN 8567:2010.

- Xu ly sb liéu bang phan mém IBM SPSS
Statistics 20. Phén tich théng ké sb liéu bang
phan mém PASW Statistic 20. So sanh su
khac biét giita cac cong thirc bang phan tich
phuong sai 1 nhan t6, Test Post Hoc theo tiéu
chuin Bonfferoni va Duncan néu phwong sai
bang nhau va Tamhane’s T2 néu phuong sai
khong bang nhau, Sig. < 0,05 duoc xem 1a c6

y nghia.
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IIL KET QUA VA THAO LUAN

3.1. Sinh trwéng ciia cdy Pau diu trén dit bai thai khai thac dong khi bén nhiém AM in

vitro va khéng bén nhiém AM

Yha wng sinh trutng v eal
:mu‘:&?w Khohng sin tinh I:M l‘:'
cua chy D dhu (Pongamia pinnata) 6 Nim ré
i el afal AM el dogn Yawirn v
CONG THUC BON NHIEM AM
i1 bl thai SIN QUYEN
Piju divn (Pongarmia pinnata)

Wi nfing sinh trwing 1 cal
S:fm:.l:‘n:mmm i Lo Cal
d-mwm(nwmmmm w
i cimg sinh AM gial dogn Vunim woim
CONG THUC BON NHIEM AM
G thé: Dt b thai TA PHOU
Ciy chit: Diu dhu (Pongamia pinnata)

i nhitm Sg AN i viero (100 1PR) |

CONG THEC POV CHUNG
(i thiés DALbA thil TA ot :
Ciy ehi: Diju i (Pomgamie P
Khimg bon abidm AM in ¥

Sg AM in vitro (100 1P/g)

Hinh 1. Ciy P4u dau sau 8 thang thi nghiém & Vuon vom
Vién Nghién ctru Sinh thai va Mo6i truong riung

thé dat bai thai Ta Phoi. Trong khi d6 cdy
D4u dau c6 bén nhiém AM trdng trén gia thé
d4t bai thai Ta Phoi lai ¢6 sinh truéng chiéu
cao Hy, cao hon cdy Pau dau trong trén gia
thé dit bai thai Sin Quyén (bang 1).

Sau 8 thang thi nghiém, so sdnh sinh trudng
cta Pau dau tréng trén 2 loai dét bai thai cac
cap cung bon AM hodc cung khong bon AM
cho thdy cay Dau dau trdng trén gia thé dat
bdi thai Sin Quyén coé sinh truong dudng
kinh Dy tét hon cdy Pau dau trong trén gia

Bang 1. Két qua so sanh sinh truong ciia cdy Dau dau trén dat bai thai khai thac dong
khi bon nhiém AM in vitro va khong bén nhiém AM

1T Céng thirc Bai thai Ty lé séng Doo (mm) Hun (cm)

1 Kh°“9(g‘g' Sg')em AM —— 93,3% 4,96 100% 29,49 100%

~ al thal sSin
5n nhid Quyén
2 B°'(‘S"(;‘feAr|\';|)'°‘M 100% 6157 | 124,10% | 42,81° | 145718%
3 | Khong ('?r‘;ﬂgg')em AM 86,7% 4,76° 100% 27,77° 100%
e | Bai thdi Ta Phoi
4 °r(‘T“P_':;\“A) 100% 593° | 12455% | 44,11%° | 15883 %

Ghi chu: Gié tri trong cung cét cé chi¥ cai gibng nhau la khéc biét khéng y nghia, Sig.>0,05
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Két qua danh gia ty 18 séng cta cay Déu dau ¢
céc cong thic thi nghiém cho thdy, céc cong
thirc thi nghiém trdng cdy Dau diu c6 bon
nhiém ché phim AM in vitro c¢6 ty 1& sdng
100%. Trong khi do, céc cong thirc d6i chimg
SQ-BC va TP-BC c6 ty 1& séng thap hon. Cu
thé cong thirc SQ-DC ¢ ty 18 sdng 1a 93,3%
va cong thirc TP-DC c6 ty 1& séng la 86,7%.
C6 thé thay rang, viéc bon nhiém ché pham
AM in vitro ¢6 tac dong dén ty 18 song cua ciy
Pau dau sau khi céy hat truc tiép vao bau cay.

bbi véi sinh truong duong kinh Dgy: Sau 8
théang thi nghiém cdy Pau dau & cong thirc SQ-
AM (Bén nhiém ché pham AM in vitro trén
d4t bai thai Sin Quyén) cho sinh truong dudng
kinh géc tdt nhat, dat 6,15 mm. Tiép theo 1a
P4u dau ¢ cong thirc TP-AM (Boén nhiém AM
trén dat bai thai Ta Phoi) voi gia tri 1a 5,93
mm. Cdy Pau diu c6 sinh truéng duong kinh
kém nhét 1a cong thirc TP-DC (Khéng bén
nhiém ché phdm AM in vitro trén dat bai thai
Ta Phoi) v6i gia tri 13 4,76 mm. Cay Dau dau
& cong thue SQ-PC (Khong bén nhiém ché
phim AM in vitro trén dat bai thai Sin Quyén)
cao hon cong thirtc TP-PC khong dang ké 1a:
4,96 mm. Theo két qua bang phéan tich Post
Hoc Test Multiple Comparisons va Duncan®
vé y nghia khac biét cua cac cong thic thi
nghiém cho thiy cho thy cong thirc SQ-AM
va TP-AM c6 sinh trudng duong kinh Dy cua
cdy P4u dau 16n nhét va c6 sai khac ¢ y nghia
voi cac cong thure con lai la TP-DC va SQ-DC.
Cong thuc SQ-AM va TP-AM ciing cd sai
khac c6 y nghia véi nhau.

Pbi véi sinh truédng chiéu cao H,,: Sau 8
thang thi nghiém cdy Pau diu & cong thic
TP-AM la cong thirc ¢6 sinh truong chiéu cao
t6t nhét 1a 44,11 cm. Tiép theo 1a Pau dau &
cong thirc SQ-AM véi chiéu cao 42,81 cm.
Cay Pau dau co sinh truong chiéu cao kém
nhat 1 cong thirc TP-PC vdi gia tri 1a 27,77
cm. Cay Pau dau ¢ cong thic SQ-PC cao
hon cong thic TP-BC khong déng ké la:
29,49 cm. Theo két qua bang phén tich Post
Hoc Test Multiple Comparisons va Duncan®
vé y nghia khac bi¢t cia cac cong thuc thi

nghi¢m cho thiy cong thirc TP-AM va SQ-
AM c0 sinh trudng chiéu cao Hy, cua cay bau
dau 16n nhat va c6 sai khac c6 y nghia vdi cac
cong thuc con lai la TP-BC va SQ-BC, tuy
nhién céc cdp cong thirc nay khong céd sai
khac c6 y nghia vdi nhau.

Tir két qua tong hop phan tich thng ké sai khac
¢ y nghia tir két qua thi nghiém cua cic cong
thitc bon nhiém ché pham AM in vitro trén dat
bai thai, cho thdy viéc bén nhidém ché pham AM
in vitro khi trong Pau dau trén dét bai thai khai
thac dong co tac dung ting ty 1¢ séng va ting
sinh truong cdy Pau diu ca vé duong kinh va
chiéu cao o rét so véi viéc chi tréng ciy Dau
dau trén dt bai thai khai thac dong.

3.2. Khi nang cii tao moi truong cia ciy Pau
dau trén dat bai thai khai tac dong khi bén
nhiém AM in vitro va khong bén nhiém AM

3.2.1. Pdnh gid khd ndng cdi tao cdc yéu to Iy
héa tinh dit

Pbi voi chi tiéu pHger: Viée két hop bén
nhim ché phim AM in vitro khi trong cay
P4u dau trén dét bai thai khai thac déng c6 tac
dong cai thién pHgc so v6i chi trdng ciy Pau
diu trén dat bai thai khai thac dong. Tuy
nhién, cic thay ddi nay con rat nho chua dang
ké. Mat khic, dat bii thai Ta Phoi rat chua da
anh huong truc tiép dén sinh truong cua cdy
D4u diu 1am cho cdy sinh truéng kém hon so
v6i cdy Pau dau trong trong gia thé dét bai
thai Sin Quyén (pHgcr gan trung tinh).

Doi v6i chi tidu mun téng s6: O dat bai thai
Sin Quyén, sau khi trong cay Dau dau va trong
cay Pau dau két hop bon nhiém ché phdm AM
in vitro ¢6 tac dong thay doi khac biét so vdi
ban du, tuy nhién su sai khac khi tréng bau
dau c¢6 bon nhiém ché pham AM in vitro va
khong bon nhidm ché phim AM in vitro la
khong dang ké. Nguoc lai d6i v6i dat bai thai
Ta Phoi, sau khi trong cdy Pau dau dét bai thai
trong bau khong thay ddi khac biét so voi dat
bai thai ban dau. Trong khi d6, trong cay Pau
dau két hop bon nhiém ché pham AM in vitro
c¢6 thay ddi khac biét so véi chi trong cay Pau
dau va dét bai thai ban dau.
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pHiq Mun
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001 001 001
004 001 '
002
000 000
batbai thdi Sin ~ Dat bai thai Ta bat bai thdi Sin ~ Dat bai thai Ta
Quyeén phoi Quyén Phoi
BBan diu ©@Ban dau
B Trong Pau dau B Trong Pau dau
O Trong Pau dau + bon nhiém AM O Trong Pau dau + bon nhidm AM

Biéu do 11. Biéu d6 danh gia kha ning cai thién pHgc; va Mun tng s6 cia Dau dau
trén dat bai thai khai thic d6ng khi bén nhiém AM in vitro va khong bon nhiém AM

P, 054 Nat
002
001
- - 000
bat bai thai Sin  Dat bai thai Ta Dit bai thai Sin DAt bai thai Ta
Quyén Phoi Quyén Phoi

E1Ban dau B Ban dau

B Trong Pau dau B Trong Pau dau

O Trdng Pau diu + bén nhidm AM O Trdng Pau diu + bén nhidm AM

K;04

086086 089
(g -

DAt bai thai Sin DAt bai thai Ta
Quyén Phoi

B Ban dau
B Trong Dau dau
B Trdng Pau diu + bén nhidm AM

Biéu do 2. Biéu d6 danh gia kha nang cai thi¢n P,Os4, Ng: va K;Og4; cia Bau dau
trén dat bai thai khai thac dong khi bon nhiém AM in vitro va khong bon nhicm AM
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Do trdng tryc tiép cdy Pau dau vao biu tir
khi thi nghiém nén cay D4u dau chi sir dung
dinh dudng tir dat bii thai trong bau. Vi thé
sau 8 thang thi nghiém, cac chi sé6 dam dé
tiéu, 1an dé tiéu va kali dé tiéu déu co chiéu
hudng giam so v&i dit bai thai ban dau.
Cu thé:

Dbi voi ham luong dam dé tiéu (Ng): Két qua
phan tich cho thdy tit ca cac mau dat thi
nghiém déu 1a dat nghéo dam (Theo thang
danh gia cia Hoi Khoa hoc bit, 2005). Sau 8
thang thi nghiém, ham lugng dam dé tiéu cia
dat bai thai trong bau cdy trong Dau dau va
bau cdy trong Pau dau két hop bén nhidm ché
phim AM in vitro ¢6 chiéu hudng giam so véi
d4t bai thai ban dau. Cu thé déi véi dat bai thai
Sin Quyén: Ham luong dam dé tiéu giam tir
1,72 mg/100 g xubng con 0,89 mg/100 g ddi
v6i cong thic chi tréng cdy Pau dau va 1,24
mg/100 g dbi véi cong thirc trong cdy Dau
dau két hop bén nhim ché phim AM in
vitro. D6i voi dat bai thai Ta Phoi: Ham
lugng dam dé tiéu giam tir 1,34 mg/100 g
xubng con 0,89 mg/100 g ddi véi cong thuc
chi trong cdy Pau dau. Trong khi dé cong
thirc trong cdy Pau dau két hop bén nhidm
ché phém AM in vitro lai c6 ham lugng dam
d& tiéu cao hon so véi ban dau 14 1,57 mg/100
g. Két qua nay cho thiy trong Pau dau két
hop bén nhiém AM c6 kha ning ¢6 dinh dam
gitip tang ham lugng dam trong dat 1én déng
ké so v&i ban dau, trong khi da cung cdp cho
nhu cdu cua cdy trong.

Pdi v6i ham lugng 1an dé tiéu (P20sq): Theo
két qua phan tich, tit ca cac mau dat thi
nghiém déu 1a dit ngheéo lan (Theo thang
danh gia cua Hoi Khoa hoc Pat, 2005). Sau
8 thang thi nghiém, ham luong lan dé tiéu
ctia dat bai thai trong bau cay trong Dau dau

va bau cay trong Pau dau két hop bon nhidm
ché pham AM in vitro déu giam so véi dat
bai thai ban dau. Cu thé d6i véi dat bai thai
Sin Quyén: Ham luong lan d& tiéu giam tir
193,58 mg/kg xudng con 161,17 mg/kg d6i
v6i cong thuc chi trong cdy Dau dau va
167,33 mg/kg d6i voi cong thic trong cay
Pau dau két hop bén nhiém ché pham AM in
vitro. Twong tu 13 dat bai thai Ta Phoi: Ham
luong lan dé tiéu giam tr 333,49 mg/kg
xubng con 179,62 mg/kg ddi voi cong thic
chi trong cdy Pau dau va 184,25 mg/kg d6i
v6i cong thirc trong cdy Pau dau két hop bon
nhiém ché phdm AM in vitro. C6 thé thiy,
ddi véi trong cdy Pau dau co bén nhim ché
phdm AM c6 chiéu huéng giam lan dé tiéu
trong dat thdp hon so voi trong cay Pau dau
khéng bon nhidm ché phim AM.

Déi voi chi tiéu kali dé tiéu (K,Og): Theo két
qua phan tich, ham lugng kali dé tiéu trong
cic mau dat thi nghiém déu thudc nhom giau
kali dé tiéu (Theo thang danh gia cia Hoi
Khoa hoc Dat, 2005). Sau 8 thang thi
nghiém, ham luong kali d& tiéu cua dat bai
thai trong bau cdy trong Pau dau va bau cay
trong Dau dau két hop bén nhidm ché pham
AM in vitro ¢6 chiéu hudng ting so voi dat
bii thai ban dau tuy nhién khéng dang ké.
D41 v6i dat bai thai Sin Quyén sau 8 thang
trong cdy Pau dau 1a 114,52 mg/kg va dat
bai thai trong cay Dau dau két hgp bon nhidm
ché phim AM in vitro 1a 118,64 mg/kg déu
tang so véi chi s6 1a 113,20 mg/kg cua dat bai
thai ban dau. Twong ty 1a dat bai thai Ta Phoi
sau 8 thang trong cdy Pau dau 1a 86,12 mg/kg
va dat bai thai trong cdy Pau dau két hop bon
nhiém ché pham AM in vitro 13 88,84 mg/kg
déu tang so véi chi s 13 85,98 mg/kg cua dat
bai thai ban dau.
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3.2.2. Ddnh gid khd ning thay déi cdc yéu té vi sinh vit cé ich

% Két qua hinh thanh bao tir céng sinh AM va nét san Rhizobium

Bang 2. Két qua hinh thanh nét san Rhizobium va bao tir AM sau khi trong Dau dau va Pau dau
két hop bén nhiém ché pham AM in vitro trén dét bai thai khai thac dong

STt Céng thire Bai thai (Béc? ?;/;ﬁ,of ;V' dét) N°§§§? sg:i/fg;;um
1 DAt bai thai ban dau (SQ) 0 -
2 |Khéng bén nhiém AM (SQ-DC) Sﬁé&%n 41,6 1,2
3 | Bon nhiém AM (SQ-AM) 267,3 4,9
4 | D4t bai thai ban dau (TP) 0 -
5 | Khéng bon nhiém AM (TP-BC) ’73_:’ ;Z‘;’, 66,1 1,7
6  |Bon nhiém AM (TP-AM) 279,5 5,3

Dit bai thai khai thac dong ban dau, dem loc
uét dé kiém tra AM trong dat bai thai. Tuy
nhién két qua 1a trong ca 2 mau dat bai thai
déu khong co AM, day 1a dat rat nghéo. Sau 8
thang trong cay Dau dau va trong cdy Pau dau
két hop bon nhiém AM in vitro véi liéu lugng
1a 5 gram ché phim AM in vitro (100IP/gram)
cho 1 bau cdy, tién hanh thu thap gia thé dat
bai thai trong bau, loc uét kiém tra s lugng
bao tir AM trong dat. Két qua: Do6i voi dat bai
thai Sin Quyén, sau 8 thang trong cdy Pau dau
da cai thién dang ké AM trong dét, trung binh

41,6 bao tt AM trong 100 gram dat. Tuong tu
v6i dat da trong cdy Pau dau két hop bon
nhiém ché phim AM in vitro, sé luong bao tir
AM la 267,3 bao tu, vuot 642,5% so véi
khong bén nhidém. D6i véi dat bai thai Ta
Phoi, sau 8 thang trong cdy Pau dau da cai
thién dang ké AM trong dat, két qua kiém tra
¢b 66,1 bao tir AM trong 100 gram dét; tuong
tu v6i dat da trong Cay Pau dau két hop bén
nhiém ché pham AM in vitro, s6 luong bao tir
AM 1a 279,5 bao t, vuot 422,8% so voi
khong bén nhiém.

Hinh 2. N6t sdn Rhizobium hinh thanh sau khi trong Pau dau va Pau dau két hop bén nhiém
ché phim AM in vitro trén dat bai thai khai thac dong
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N6t sdn do vi khudn Rhizobium (ndt san
Rhizobium) trong ditcé vai trocd dinh
dam. Rhizobium hinh thanh mdt nhom vi
khuén cong sinh ¢ dinh dam séng trong ré
clia cac cdy Pau dau c6 tac dung c¢b dinh dam
trong dat. Qua bang 2 c6 thé thay, viéc két hop
tréng cdy Pau dau c6 bén nhidm ché phiam
AM in vitro ngoai c6 tdc dung lam tang sinh
trudng nhu da noéi ¢ trén ma con cd tac dung
lam ting kha ning hinh thanh cic ndt san
Rhizobium. Sy hinh thanh nay thé hién 13 trén
ci 2 loai gia thé bau la dét bai thai Sin Quyén
va bai thai Ta Phoi.

Thi nghiém sir dung dit bai thai Sin Quyén,
két hop bon nhiém ché phim AM in vitro khi
trong cdy Pau dau cé tic dung hinh thanh
nhiéu ndt san Rhizobium hon viéc khong bén

nhiém. Cu thé ¢ cong thirc SQ-AM c6 sb ndt
san hinh thanh 1a 4,9 con cong thuc SQ-BC
chi c6 s6 nét san hinh thanh 1a 1,2. Tuong tu
v6i thi nghiém sir dung dat bi thai Ta Phoi,
két hop bon nhiém ché pham AM in vitro khi
trong cay Pau dau o cong thitc TP-AM gitp
hinh thanh nhidu nét sin Rhizobium hon
khong bén nhiém & cong thie TP-DC véi gia
tri 1an lugt 14 5,3 va 1,7.

s Ket qua kiém tra mdt do vi sinh vdt co ich

Pé kiém tra mat do vi sinh vat cé ich, tién
hanh kiém tra su hinh thanh khuén lac vi sinh
vat c¢b dinh dam trén moi truong Ashbys
Glucose Agar va khuén lac vi sinh vat phéan
giai lan trén moi truong Pikovskayas Agar.
Két qua duoc tong hop & bang 3.

Bang 3: Két qua phén tich vi sinh vat phan giai 14n va vi sinh vat c6 dinh dam
sau khi trong cay Dau dau va trong cay Dau dau két hop bon nhidm ché pham AM in vitro
trén dat bai thai khai thac dong

VSVebdinh | oy han giailan
STT Céng thirc Bai thai damténgsé | "2 psé ( gFU o)
(CFU/g) 9 g
1 DAt bai thai ban dau (SQ) 0 0
— Bai thai 5 >
2 Khéng bén nhiem AM (SQ-BC) Sin Quyén 1,7x10 2,6x10
3 B6n nhiém AM (SQ-AM) 3,8x10* 5,3x10*
4 Dét bai thai ban dau (TP) 0 0
— Bai thai 5 5
5 Khéng bén nhiém AM (TP-BC) T3 Phoi 2,7x10 1,3x10
6 Bon nhiém AM (TP-AM) 6,8x10* 4,9x10*

Ca 2 loai dét bai thai ban dau, sau khi thu thap
ngoai hién truong vé phong thi nghiém, tién
hanh cdy gat ngay nhung két qua cho thiy
khong c6 vi sinh vat phan giai lan va vi sinh vt
¢d dinh dam. Piéu nay cho thay, dét bai thai
khai thac dong rat nghéo vi sinh vét ¢6 ich.

Vi sinh vat ¢6 dinh dam: Sau 8 thang thi
nghiém, & gia thé dat bai thai c6 trong cay Dau
dau két hop bon nhiém ché phdm AM in vitro
déu c6 mat do vi sinh vt ¢ dinh dam cao hon
hdn so vdi gia thé dét bai thai chi tréng cay
Dau dau. Cu thé, ¢ dat bai thai Sin Quyén, gia

thé dat bai thai sau khi trong cay Pau dau co
mat do vi sinh vat ¢6 dinh dam la 1,7><103
cfu/g con gia thé dat bai thai sau khi trong cay
Dau dau két hop bén nhiém ché pham AM in
vitro ¢6 mat do vi sinh vat ¢6 dinh dam cao
hon han 1a 3,8x10* cfu/g. Trong khi d¢, & dét
bai thai Ta Phoi, gi4 thé dét bai thai sau khi
tréng cady Pau diu c6 mat d6 vi sinh vat c¢d
dinh dam 1a 2,7x10° cfu/g con gia thé dit bai
thai sau khi trong cdy Pau dau két hop bén
nhiém ché phém AM c6 mat do vi sinh vat cb
dinh dam cao hon hin 1a 6,8x10* cfu/g.
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Vi sinh vat phan giai lan: Sau 8 thang thi
nghiém, & gia thé dat bai thai c6 trong cdy
Dau dau két hop bén nhiém ché pham AM in
vitro déu c¢6 mat d¢ vi sinh vét phan giai lan
cao hon hin so véi gia thé dat bai thai chi
tréng cdy bau dau. Cu thé, & dit bai thai Sin
Quyén, gia thé dat bai thai sau khi trong cay
Dau dau c6 mat do vi sinh vat phan giai lan
1a 2,6x10% cfu/g con gia thé dat bai thai sau
khi trong cdy Pau dau két hgp bén nhiém
ché phém AM in vitro ¢6 mat @6 vi sinh vt
phan giai 1an cao hon han 13 5,3x10* cfu/g.
Trong khi d6, & dat bai thai Ta Phoi, gia thé
dat bai thai sau khi tréng cdy Dau dau c6 mat
d6 vi sinh vat phan giai lan 1a 1,3x10° cfu/g
con gia thé dat bai thai sau khi trong cay Dau
dau két hgp bén nhiém ché phim AM cé mat
do vi sinh vat phan giai lan cao hon han 1a
4,9x10* cfu/g.

Sau 8 thang thi nghiém, dat bai thai khai thac
dong trong cdy Dau dau c6 bon nhidm ché
phim AM va khong bon nhidm ché pham AM
déu tang thém vi sinh vat c¢6 dinh dam va phan
giai lan trong dat. Trong d6, cong thirc c6 bén
nhiém ché pham AM ting cao hon hin so véi
cong thic khong bén nhiém ché pham AM.
Két qua nay twong Gmg vdi sinh trudéng cia
cdy Pau dau & bang 1.

TAI LIEU LIEU THAM KHAO

IV. KET LUAN

Céc két qua nghién ctru bude dau vé phuc hdi,
cai tao dit bai thai khai thic dong
(Bio-remendiation) bang trong cdy Pau dau
két hop bon nhiém ché pham nam ré ndi cong
sinh AM in vitro trong vuon wom cho thiy bon
nhim ché pham AM vdéi luong 5 gram ché
pham AM in vitro 100IP/gram (- 500 don vi
xam nhiém/cdy) cho thay:

- B6n nhiém ché phdm AM da lam tang sinh
truong duong kinh gdc (Dgg) cdy Pau dau
turong duong 24% va chiéu cao vat ngon (H,,)
tang tir 45 - 58% so voi khong si dung ché
pham AM in vitro sau 8 thang thi nghiém.

- Phuc hdi cai tao dat bai thai:

+ Céc chi tiéu pHgc, Mun té)ng s6 sau 8 thang
thi nghiém da c6 cai thi¢n theo hudng c6 lgi cho
cy trong. Tuy nhién cac chi sb vé dam, lan, kali
déu c6 xu hudng giam do cdy Pau diu da sur
dung dé sinh truéng do d6 can bén thém NPK dé
tang kha nang cai tao dit ciing nhu giup ciy
trong sinh trudng phat trién tot hon.

+ Cong sinh ¢b dinh dam Rhizobium khi bon
nhiém ché pham AM in vitro ting 1én déng ké vé
s6 luong so vé6i khong bén nhidm AM in vitro;
vi khuan phan giai 14n khi boén nhiém ché
phim AM in vitro cao hon han so véi khong
bén nhiém ché pham AM in vitro.
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