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ANH HPONG CUA HAM LUONG NITO' VA PHOTPHO TRONG

DAT DEN KHA NANG CONG SINH CUA NAM ARBUSCULAR

MYCORRHIZAS TREN CAY NGO VA HIEU QUA XU Li DAT O
NHIEM CHI

BUI VAN CUONG, TANG THI CHIiNH

1. MO PAU

Dung thyc vat dé cai tao nhitng viung d4t 6 nhiém kim loai nang (phytoremediation) 1a bién
phép dang nhan dugc sy quan tAm dac biét boi nhitng wu viét cua nd so vai cac bién phap khac:
than thién véi méi trudng, chi phi ré, d& 4p dung va c6 thé dp dung cho mét viing 6 nhidm rong
I6n... Tac nhan chinh trong phuong phdp nay la cac loai thyc vét ¢6 kha nang hép thu mot Iuwgng
16n kim loai tir dat va tich tu trong sinh khéi cua ching dan dén ham Iugng kim loai con lai trong
dat bi giam di [4]. Song nhiing nghién ctru gan day lai danh gid cao vai tro cua hé vi sinh vat
song cong sinh véi ré thuc vat dic biét 1a nam arbuscular mycorrhiza (AM), thdm chi tic gia
Jamal (2002) con dua ra khdi niém “Mycorrhizo-Remediation” dé cho thay vai trd khong nho
cua nam AM trong viéc cai tao d4t 6 nhiém [3]. Nim Arbuscular Mycorrhizas (con dugc goi 1a
nim noi cong sinh Endomycorrhiza) 1a mot trong ba dang chinh cua nam cong sinh Mycorrhizas
duoc miéu ta 1an dau tién vao nam 1885 boi nha thuc vat hoc nguoi Buc A. B. Frank. Vai tro
cua ching trong ndng nghiép va trong rung da dugc danh gid va cong nhan qua cdc nghién cuu
rat ki ludng trong vong 40 ndm tro lai day [7]. Song nhing vai tro cua nam AM trong linh vuc
bdo v¢ mdi truong van chua dugc quan tam nhiéu. Trong cdc nghién ctru gan day cac nha khoa
hoc dd chimg minh duogc vai trd thiét yeu ciia ndm cong sinh arbuscular mycorrhizas khong
nhimg trong viéc gidp cay chong chiu tét trong diéu kién 6 nhlem kim loai, ma con nang cao
hi¢u Xuét hap thu kim loai nang cua cay xu 1i [2]. C6 nh1eu yeu t6 anh huong dén qua trinh phat
trién cua thyuc vat cting nhu kha nang cong sinh ctia ndm AM vao bo 1é ciia cdy chd nhu nhiét
do, anh sang, d¢ a 4m cua dét, thanh phin cdc chit dinh dudng c6 trong mdi truong dat. Dudi day
1a cdc két qua nghién ctru anh huong cua ham luong nito va photpho dén su cong sinh ctia ndm
AM vao ré cay ngd va kha nang xur 1y dat 6 nhidm chi cia chuing.

2. PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru
Chung nim cdng sinh arbuscular mycorrhizas thugc ct}i Glomus do phong Vi sinh vat moi
truong, Vién Cong nghé¢ mdi truong phan 1ap va cung cap. Giong ngd duoc su dung trong
nghién ctru la giong ngd lai LVN — 4 cua Vién nghién ciru ngd (Pan Phuong — Ha Noi). Kim

loai chi (Pb) duogc b sung dudi dang mudi PbCl, do Trung Qudc san xuit.

2.2. B§ tri thi nghiém
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Thi nghiém duoc bd trf thanh dai ting dan ham lugng dinh dudng P va N trong dat (b6
sung phan hitu co MIX 209 cua Cong ty c¢6 phan Khanh Sinh).

TNI: Tron 50% dat v6i 50% cét (twong tng véi P: 252,3 ppm va N: 44,1 ppm);

TN2: Tron 80% dat v6i 20% cét (twong tng véi P: 363,1 ppm va N: 70,6 ppm);

TN3: Trong trén dat thuong (twong tng véi P: 603,3 ppm va N: 85,2 ppm). Cic cdy thi

nghiém TN3 trong qud trinh nudi tréng bi chudt phé hoai, nén cdc két qua ciia TN3 ching toi
khong dé cap dén do khong phan dnh duoc ban chat cia két qua;

TN4: B6 sung vao dat 0,3% phan hitu co (twong tmg véi P: 718,6 ppm va N: 86,8 ppm);
TN5: B6 sung vao dat 0,6% phan hitu co (twong tmg véi P: 752,5 ppm va N: 87,6 ppm);
TN6: B6 sung vao dat 0,9% phan hitu co (twong tung véi P: 786,5 ppm va N: 88,2 ppm);
TN7: B6 sung vao dét 1,2% phén hitu co (twong tng v6i P: 900 ppm va N: 93,8 ppm);
TN8: B6 sung vao dat 1,5% phéan hitu co (twong Gng véi P: 952,3 ppm va N: 105 ppm)
Tir TN1 dén TN8 dugc bd sung thém 2000 mg Pb (Pb dugc bd  sung dudi dang mubi PbCl,.

Moi cong thirc duogc lap lai 3 lan. Bao tir Glomus dugc bom truc tiép vao bd ré ciy ngd sau bon
ngdy nay mam, véi s luong bao tir tir 30 - 40 bao tir cho mot ciy.

2.3. Phwong phap phan tich

Phirong phdp thu thip bao nr AM tir dat viing ré cua cdy chu: phuong phép chinh duoc
ching t6i su dung trong nghién ctru 1a phuwong phap ray am (wet seiving): 50 - 100g dat duoc
hoa voi nude trong mot chiée ca dung tich 0,5 - 1 lit khudy déu lén, nhirng cuc dat 16n duoc bép
nho bang tay. Sau khi khuay déu ta dé 1ang khoang 20 gidy va d6 dich ndi vao nhitng chiéc ray
da dugc chuan bi trudc voi cdc kich thude 16 ray lan luot 1a: 500 um, 200 um, 50 um. Qud trinh
nay duogc 1ap lai 3 1dn. Sau d6 nhitng thanh phan con dinh lai & riy dwoc chuyén dén dia petri.
St dung kinh hién vi xudi chiéu (disecting microscope) dé quan sat va lay timg bao tir ra tir dia
petri. Bao tir dwoc bao quan trong nudc cat & 4°C [4].

Phuong phdap nhuom mau aé quan sdt cdu tric dién hinh cia AM trong ré: Su dung
phuong phap nhu¢m mau véi dung dich thudc nhudém fucsin axit 0, 01% trong lactoglyxerol cho
phép ta quan st dugc nhitng ciu tric ddc trung cia AM bén trong t chirc r&. Sau khi da loai bo
dat cat, ré dugc xu ly véi dung dich KOH 10% trong khoang 1 - 2 glo & 90°C. Sau qua trinh tay,
r& dugc ngam trong dung dich HCI 2% trong 10 phiit, muc dich 1a dé trung hoa bét kiém trong
qud trinh tay, sau d6 dugc rira lai bang nudc cat. R& dugc nhudm mau bang dung dich fucsin axit
0,01% trong nudc néng véi _thoi gian tir 10 - 15 phut. Pé lam giam bdt mau nhuom gidp cho
viéc quan sat d& dang hon, ré dugc rira v6i dung dich axit lactic 2 - 3 lan. Lic ny ré da sin sang
cho viéc quan sat [8].

Phurong phdp xdc dinh mdt dé ciia AM trong ré: Sir dung phwong phdp line insect: Mau ré
duogc 1iy ngau nhién tir bd 1 cua cdy, loai bo dat cat, sau d6 dugc cit thanh nhitng mau nho
khoang 1 - 1,5 cm, vé6i s6 luong 12 50 mau. Nhitng mau ré nay duge nhuém mau, sau dé dugc
quan sit dudi kinh hién vi. Mat d6 nAm AM trong bo ré ctia ciy dugc tinh nhu sau:

D" mau xuét hién AM
> mau udc quan sat

Mait 46 (%) = 100 [2].

Xéc dinh ham luong Nito tong s trong dat bang phwong phdp Kendal [1].
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Xdc dinh ham lirong Photpho tong sé trong cdc mau dat bang phuwong phdp axit ascorbic -
antimoantartrat. Nguyén ly 1a st dung axit peclorlc hoa tan céc hop chit photpho trong dat. Xdc
dinh ham Iugng photpho trong dung dich bang phuong phép tric quang “ mau xanh molypden”
[1].

3. KET QUA VA THAO LUAN

3.1. Kha nang sinh truwéng cia cac ciy thi nghiém ¢ nhirng cong thirc khac nhau
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Hinh 1. A: Sy bién dong chidu cao; B: Sinh khéi kho ctia ngd sau 11 tuan thi nghiém

Qua biéu dd (hinh 1A) chiing ta cé thé thay su phat trién vé& chidu cao cia céc cdy thi
nghiém trong dat giau dinh dudng kha nhanh va tot (55 cm sau 11 tuan), trong khi cic cay o dat
ngheo phat trien kém hon hén (39 cm sau 11 tuan).

Luong sinh khéi thu dugc cua cdc cy thi
nghiém cho ta théy mot su khac biét kha rd rang
gilta cdc cong thirc khc nhau. Sinh khdi tong cua
cdc cay thi nghiém cé xu hudng tang ti 1€ thuén
theo ham lugng phan bén bd sung vao dat tréng,
nhung tréi lai sinh khéi 1@ lai phét trién theo ti 18
nghich v&i ham lwong phan bén bd sung vao dat
(hinh 1B va 2).

Qua nhitng nghi€én cuu ctia minh, tic gia
Andre Fortin [2] cho réng sy phat trién manh mé&
bd r& & viing dat ngheo 1a do su tuong tic qua lai
gifta cay chu va n?im cdng sinh thdng qua céc tin
hiéu thong tin & cap d6 phan tuo (dang phytohocmon), qua do bo ré clia ciy sé dugc phat trién
mdt cich t01 da lam gia tang kha nang lién ket gitra ndm va bo ré ctia cdy gitp cho hé soi nam c6
thé phét trién va vuon téi nhitng diém cach rat xa bo r& dé hiit chat dinh dudng.

3.2. Hinh thai va mat dd nAm AM trong bd ré ngéd
Hinh 3A la tiéu ban cho théy hé soi nAm AM nam trong cu tric cua ré, ching nam xen k&

va song song voi chiéu sap xép cia cic té bao, c6 lic tao thanh cidc dang bong (vesicular) dic
trung clla nam arbuscular mycorrhizas.
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Mat d6 ndm AM dat cao nhét ¢ nhitng ciy thuoc TN1 (22,8%) va giam dan dén gid tri thap nhét
0 TN8 (5,13%). Trong thi nghiém nay, dat giau dinh dudng lai la yéu t6 ngdn can sy cong sinh
ctia ndm AM vao cdy ngd. O nhitng cong thirc dit cang ngheo dinh dudng (TN1, TN2) kha ning
cong sinh ciia ndm AM cang cao.

@ Mat dé ndm AM

TN2

NG

TNS TNe

TN7

TN8

Hinh 3. A: Hé soi ndm AM trong r& ngd; B: M4t d6 ndim AM trong r& ngd & cic thi nghiém khéc nhau

3.3. Hiéu suit sir dung P va N

Bang1. Hiéu suét sir dung P va N ctia cdc cdy thi nghiém

Ki hiéu mau TN1 TN2 TN4 TNS TN6 TN7 TNS
Hiéu suét sir dung P (%) | 40,8 34,7 29.4 26,3 23,8 223 22,6
Hiéu suét sir dung N (%) 30 22,5 19 17,5 17 16,4 16
‘l Hiéu suét str dung P m Hiéu suét xt dung N ‘
TN1 TN2 TN4 TN5 TN6 TN7 TN8

Hinh 4. Hiéu suit sit dung P va N ciia ciy ngd

Hiéu suat sir dung dugc tinh theo ham luong P va N trong dat giam di trong qud trinh nudi
tréng. Nhin chung hiéu suat hap thu P cta ciy cao hon so v6i hiéu suat sir dung N va giam dén

tir cong thirc TN1 dén TNS (bang 1, hinh 4).

Su phat trién manh mé’cﬁa bo ré V(")i mat d6 nAm AM cao gitp cho viéc hép thu dinh dudng
hi€u qua hon khi cay phai song trong diéu kién ngheo dinh dudng.

3.4. Ham lwong Pb tich liy trong sinh khéi
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Bdng 2. Ham luong Pb tich lily trong sinh khéi

Ki hiéu mau TN1 TN2 TN4 TNS TNG6 TN7 TNS
Thén 14 (mg/kg) | 105,2 149 119,7 114,3 97,7 92,1 92,3
Ré (mg/kg) 915,2 789,2 735,9 718,6 682,2 675.9 604,2
@ Ham lwgng Pb trong ré
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Hinh 5. A: Ham lugng Pb tich liiy trong than 14; B: Ham lugng Pb tich liiy trong ré

~ Ham luong Pb tich Idly trong r& gép hon tir 6 dén 8 1an so v6i than 14, day 12 két qua thudng
xdy ra trong nhiing nghién ciru trude do, vi ré 1a bo phén tryc tiép hap thu cac chat 6 nhiém trong
dat nén thuong c6 mdt lugng 16n cac chat 6 nhiém tich tu lai trong sinh khoi cia ré (bang 2).
Ham lugng Pb tich tu trong ré giam dan tir TN1 (915,2 ppm) dén TNS (604,2 ppm) va
Iuwgng Pb trong ré cua TN1 gap 1,5 1an so véi TNS8 (bang 2, hinh 5).
Mot trong nhitng nguy€n nhan khac dan dén sy gia tang cdc chit 6 nhiém tich tu trong b ré
d6 la nam AM, mot lugng Pb khong nho tich ty trong hé soi nam AM khi ching cong sinh trong
bo ré cay chu. Dleu nay duoc chung minh khi ta so sénh hai bleu do hinh 3B va 5B, qua haJ biéu

mét do ndm cang 16n ‘thi kha nang tich 1uy Pb cang cao va nguoc lai.

Nhu vay, viéc tang cuong kha nang cong sinh cua ndm AM khéng nhing giup cho cay c6
thé chong chiu tot trong diéu kién 6 nhiém kim loai, ma con 1am tdng kha nang hap thu chét 6
nhiém vio sinh khéi ciy, dan dén hiéu qua xu 1i cao hon.

3.5. Hiéu suit xir li chi trong dit 6 nhiém ciia ngd 6 cac thi nghiém khac nhau

Nhin trén biéu d6 hinh 6 ta c6 thé thay, hiéu suat xir If cia TN1 va TN2 chi dat gid tri trung
binh (3% - 3,54%) mac du kha nang tich tu Pb cla chiing trong sinh khéi 1a cao nhat. Trai lai,
céc ciy thudc TN7 va TN8 kha ning tich tu Pb kém, nhung hiéu suét xir Ii ¢6 phan t6t hon TN1
va TN2 (TN7: 3,78%; TNS: 4,15%).

Hiéu sut xtr Ii dat t&i wu & cdc ciy thudc TN5 (4,92%). O ham lugng phan bén b sung 1a
0,6% (twong duo‘ng v6i ham luong P: 752,5 ppm va N: 87,6 ppm) ching vira tao duoc cho cay
¢6 su sinh truong tot vé sinh khbi ma lai khong ngdn can su cong sinh ciia nAm AM.

Do vay khi tién hanh st dung thyc vat dé cai tao dit 6 nhiém, ching ta khong nén qué chu
trong vao viéc phat trién sinh khdi ctia cay bang viéc bén nhiéu phan, vi didu nay gidn tlep lam
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giam kha ning hap thu kim loai cta ciy xir If do su ngan can kha nang cong sinh cua nim AM
vao cdy chu. So li€u thu dugc trong nghién ctru nay c6 thé dugc st dung nhu budce khoi dau cho
nhitng nghién clu ti€p sau d6 trén nhitng quy md khac nhau va véi nhiing doi tuong thuc vat
khéc nhau.

‘D Hiéu suét x& li clia cac cay thi nghiém ‘

Hiéu suét xt li (%)
w

Hinh 6. Hiéu suit xtr Ii chi ciia cdc ciy thi nghiém

4. KET LUAN

Dit ngheo dinh dudng (P: 252,3 ppm, N: 44.1 ppm) kich thich su cOng sinh cta nim AM
vao ciy ngd (TN1: 22,8%), nguoc lai dat giau dinh dudng (P: 952,3 ppm, N: 105 ppm) lai kim
ham sy cdng sinh nay (TN8: 5,13%). Su cong sinh cua nam AM véi méat d6 16n gitp cho cay
sinh trudng va phat trlen tot va hap thu luong 16n kim loai vao sinh khéi ciy dic biét 0 bo ré
(lugng Pb tich tu trong ré TN1 gap 1,5 lan so v6i TNS) va ham lugng Pb tich lily & ré cao hon 6
dén 8 1an so véi than 14 & tat ca cdc cong thuc thi nghiém. O ham lwong P 1a 752,5 ppm va N:
87,6 ppm trong dat cho cdy dat hiéu suit xir Ii chi trong dit cao nhat.

Tir cdc két qua nghién ciru trén cho thdy mudn thu nhan sinh khéi nAm AM trong dét thi
nén tréng ngd trén dat ngheo dinh dudng nito va photpho, nhung dé xir Iy dat 6 nhiém chi thi
khong nén bén qud nhiéu phén nito va photpho.
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SUMMARY

THE INFLUENCE OF PHOSPHOROUS AND NITROGEN CONTENT IN SOIL ON THE
SYMBIOSIS ABILITY OF ARBUSCULAR MYCORRHIZAS FUNGI IN THE HOST PLANT
ROOT, AND THE EFFECT OF LEAD REMOVAL FROM SOIL BY MAIZE

The study was conducted to investigate how the nutrient factor in soil (Phosphorous and
Nitrogen) influence on the symbiosis ability of arbuscular mycorrhizas fungi to the host plant,
and the effect of lead (Pb) removal from soil by maize. The results showed that, AM fungi were
inhibited to penetrate into maize root when they were cultured in rich nutrient soil. In the soil
with low concentration of nitrogen and phosphorus nutrient (formula TN1), the density of AM
fungi was three times higher than this in high nutrient soil (formula TN8), and the amount of Pb
accumulate in maize biomass of TN1 was also the highest in all formulas. However, the
treatment effect of TN1 formula did not get the optimal value, because the total amount of
biomass was the lowest in comparison with the other formulas. Formula TN5 gained the optimal
value of treatment process, since they could remove the highest amount of lead out from the soil.
The concentration of phosphorus and nitrogen in formula TNS were 752.5 ppm and 87.6 ppm, so
they did not prevent AM fungi from inoculating maize root, and they were not too low for maize
to achieve high biomass.
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