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ABSTRACT

Sustainable agriculture proposed a big challenge on the finding
biological treatments to meet the demand of high quality and
environmental friendliness. Arbuscular mycorrhizal fungi (AMF)
establish an obligate relationship with almost terrestrial plants and
traditional rice cultivation, this own significance to horticulture and
bioremediation, as well. This review paper on AMF with aim to
generlizing current research for exploiting the potential benefits from
AMF, in which, supports plants to absorb water and mineral nutrients in
the soil and heavy metal is limited, stimulating plant tolerance into abiotic
and biotic conditions (high temperature, salinization, drought, sufficient
nutrient) as the results of the greater of yield. In conclusion, from
beneficial impacts of AMF on plant which give out a new opportunity
using AMF as a biofertilizer, which helps to reduce the chemical fertilizer
usage in agriculture.

TOM TAT

Canh tac nong nghiép bén vitng dat ra nhitng thach thiee I6n trong viéc
tiép cdn nhing 1ng dung sinh hoc co tinh hiéu qua cao va than thién voi
moi trweong. Nam ré néi cong sinh (AMF) hinh thanh méi quan hé véi hau
hét cdc lodi thue vt can va cdy hia dwege trong trong diéu kién ngdp nwée
doéng gop nhiéu y nghia quan trong doi voi canh tac nong nghiép va xur Iy
moi truong sinh thai. Bai tong quan ve linh viee nghién ciru nam ré noi
cong sinh nady dwoc thie hién nham tong hop lai tinh hinh nghién ciru
nam ré ngi cong sinh tai Viét Nam hién nay, tir do dé xudt cac hwong
nghién ciru méi nham khém phd tiéem ning ciia AMF givip hé tro cdy trong
vé hap thu nwoc va dinh duong khodng trong dat cung nhu han ché kim
loai ndng, tang cuong sire chong chiu ciia cdy trong trong cdc diéu kién
bét loi ciia moi truong (nhiét dj cao, nhiém man, khé han, nghéo dinh
dwong) thong qua dé tang nang sudt cdy trong. Cudi cing, nhiig tic
dong tich cuc cua AMF con ddt ra co héi moi trong viéc san xudt phan
bén sinh hoc nham giam thiéu sw phu thuéc vao phdn bon hoa hoc trong
tr&ng trot.

1. GIOI THIEU

NAm r& noi cong sinh (AMF) ¢ vai trd quan
trong trong cai thién suc khoe va cau tric dat thong

qua tang cuong phan huy cdc hop chat hitu co,
chuyén hoéa va van chuyén chét dinh dudng, ting
nang suét cdy trong, ting kha niang chng chiu trudc
cac diéu kién bét loi tir méi truong va cai tao moi
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truong. Cho dén thoi diém hién tai co nhiéu nghién
clru ngoai nudc bao cao sy anh huong tich cyc cua
AMF nhu ting cudng sinh truéng cua cdy trong
trong diéu kién kho han (Leventis et al., 2021), dat
nhiém man (Hassena et al., 2020; Qiu et al., 2020;
Pankaj et al., 2021), nhiét d6 cao (Mathur et al.,
2018), nhiém kim loai nang (Zhao et al., 2021), hip
thu dinh dudng (Ingraffia et al., 2019). Bén canh do,
AMEF con goép phan lam giam 6 nhidém khi thai N,O
(Gui et al., 2021; Shen & Zhu, 2021) tir cac hoat
dong nong nghiép.

Newman and Reddell (1987) bao cao rang co
khoang 80-90% loai thuc vét can hinh thanh mdi
quan hé cong sinh véi ndm ré noi cong sinh, trir ho
Brassicaceae va Chenopodiaceae. Strigolactones
tiét ra tir r& cdy dong vai trdo nhu mot tin hiéu héa
hoc c6 kha nang thay ddi cau tric ndi va ngoai bao
cla cdy trong dé tao diéu kién thuan loi trong qua
trinh cong sinh vai vi sinh vat ving ré, dic biét 1a
gitip AMF x4m nhiém vao bén trong va chuyén hoa
dinh dudng (Kowalczyk & Hrynkiewicz, 2018;
Mitra et al., 2021). Tai do, sau khi hinh thanh voi
hut thi ndm ré ndi cong sinh phat trién cac thé chum
(arbuscules), tii bong (vesicules) va dang sgi nAm
x4m nhidm vao bén trong té bao ré (Azcbn-Aguilar
& Barea, 1997; Mitra et al., 2021; Riaz et al., 2021).
Cay trong c6 nhiém vu cung cip san pham quang
hop nhu carbonhydrate va lipid cho nam r& noi cong
sinh sir dung nhu mdt ngudn nang luong. Trong khi
d6, ndm ré noi cong sinh gitp du trir va van chuyén
dinh dudng khoang nhu N, P, K, Ca, Cu, Zn va S
trong dat.
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Bién d6i khi hau va suy thodi tai nguyén dat dan
dén giam ning suét, pham chat cy trong ciing nhu
céu trac dat. Cac bién phap tham canh, co gidi hoa,
str dung du thira phan bén va thudc bao vé thuc vat
1a nhitng thach thirc trong qua trinh hudng dén canh
tac nong nghiép bén viing tai Viét Nam. Tuy nhién,
hién nay van chua c6 nhiéu bai viét tong quan vé
nhitng tiém nang ung dung cia nam ré noi cong
sinh. Trén co s& d6, bai viét tong quan nay dugc thyc
hién nham tong hop lai tinh hinh nghién ctiru nam ré
ndi cong sinh tai Viét Nam, bén canh d6 phén tich
vai trd ctia nam ré noi cong sinh trong linh vuc néng
nghiép va moi truong, tir 6 1am co sé nén tang cho
cac huéng nghién ctru tng dung mai.

2. TINH HINH NGHIEN CUU VE NAM RE
NOI CONG SINH TAI VIET NAM

2.1. S6 lwgng cong bd khoa hec theo tirng nim

S6 lwong cac cong bd khoa hoc vé linh vyc ndm
r& ndi cong sinh trong giai doan 2006 dén 2021 duoc
mé ta & Hinh 1. Nhin chung, s6 lugng cong bd
nghién ctiu ¢ Viét Nam hién nay van con tuong doi
han ché nhung van trong mot xu hudng tang. Thong
qua do, ta co thé phan thanh hai giai doan chinh
trong sudt qua trinh phat trién vé cac nghién ctru lién
quan dén nim re ndi cong sinh bao goém giai doan
2006-2013 véi s6 lugng bai bao twong ddi it (1 bai)
gua tirng nam, trong khi d6 giai doan 2016-2021 cho
thiy nhiéu tin hiéu kha quan thong qua sb luong bai
bao khoa hoc dugc cong bd bung nd hon dao dong
trong khoang 2 dén 5 bai bao, trong d6 ndi bat nhat
1a nam 2018 va 2019 vdi 5 bai bao duge cong bd
maoi nam.

2

Nam

Hinh 1. Céng bb khoa hec vé nim ré& ndi cong sinh giai doan 2006-2021

2.2. S6 lwgng cong bd khoa hoc phén theo tap
chi

Hién nay, c6 téng Sé 12 tap chi khoa hoc tai Vi§:t

Nam ghi nhan cdng bo cac bai bdo lién quan dén

nghién ctu V€ nam ré ndi cong sinh tai Viét Nam

(Hinh 2). Tuy nhién, c6 4 tap chi cong b nhiéu bai
bao vé nam ré ngi cong sinh bao gom: Tap chi Nong
nghiép va Phat trién nong thon, Tap chi Khoa hoc
Trudng Pai hoc Can Tho, Khoa hoc Néng nghiép
va Tap chi Khoa hoc Pai hoc Qubc gia Ha Noi
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(PHQGHN): Khoa hoc Tu nhién va Cong nghé. bai (chiém 18,52%). Hai tap chi con lai 1a Khoa hoc
Trong d6, Tap chi Nong nghiép va Phét trién nong Nong nghiép va Tap chi Khoa hoc PHQGHN: Khoa
thon c6 sd lugng cong bd khoa hoc nhiéu nhat (10 hoc Tu nhién va Cong nghé c¢6 tong sb 2 bai (chiém
bai) chiém 37,04% trong tong s6 bai bao. Tiép theo 7,41%).

1a Tap chi Khoa hoc Truong Pai hoc Can Tho véi 5

Néng nghigp va Phat tridn néng thén 10

Tap chi Khoa hoc Treing Dai hchém Tho ]

Khoa hoc Nong nghiép

Tap chi Khoa hoc PHQGHN: Khoa hoc Tu nhién va Cong nghé
Tap chi Trrong Dai hoc Tay Nguyén

Tap chi Dwoc hoc

Tap chi Nong nghigp va Phat tritn néng thén

Journal of Biatechnolozy

Tap chi Khoa hocva Cing nghé Nong nghidp Vigt nam
Vign KHLNVN - VAFS

Két quanghién ciru Khoa hoe

Tap chi KH Néng nghiép Viét nam
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Hinh 2. Cac tap chi & Viét Nam vé nam ré& ndi cong sinh giai doan 2006-2021

3. TIEM NANG UNG DUNG CUANAMRE ' than, 1d va nang suat cay so v6i doi chimg (khong
- A : nhiém nam ré noi cong sinh). Bén canh d6, AMF
NQI CONG SINH . A " PO S,
A X s con gép phan lam giam lugng phan bon dau vao
3.1. Kich thich sinh truwéng ciy trong trong qua trinh canh tac va tang hiéu qua sir dung
phan bon tir d6 han ché su that thoat dinh dudng, tiet
kiém chi phi va 6 nhiém méi truong sinh thai.
Nghién ctru cua Thao va ctv. (2006) thtr nghiém bon
nhiém hai chi nam ré noi cong sinh Glomus sp. va
Gigaspora sp. cho thay ket qua tang hi¢u qua st
dung phan dam lan luot 29,69% va 22,’47% dong
thoi giam 50% luong phan dam so véi doi chung.

Anh huéng cua ndm ré nodi cong sinh 1én sy sinh
truong va phat trién cua nhiéu dbi tugng cay trong
tai Viét Nam duoc tom tit tai Bang 1. Két qua cho
thiy bd sung AMF duéi dang ché pham sinh hoc
thuong mai hoéa va chung phan 14p tr ty nhién cho
thay kha ning khoang hoa ngudn dinh dudng tir dat
trong nhu dam (N), 1an (P) cfilng nfur tang sinh khoi
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@ Pa vi lugng
@ Vi sinh vit ving 1 3&’; Thé byi (arbuscules)

Hinh 3. Sy hinh thanh méi quan hé xdAm nhiém céy trong va nidm ré& ndi cong sinh
NAm ré ndi cong sinh (AMF) h§ trg hap thu nwée va dinh dudng khoang trong dit nho sw phat trién
ciia hé sgi nAm ngoai bao (bén trai) théng qua hinh thanh méi quan hé cong sinh véi ré cay. Hinh bén
phii mé ti qua trinh thyc vt tiét ra tin hi¢u héa hoc strigolactones kich thich bao tir AMF (mau cam)
san sinh tin hiéu “Myc factor” kich thich bao tir nizy mam va phan nhanh sau d6 hinh thanh dia ap
(mau den) phat trién hé sgi nAm Nndi bao, cudi cing hinh thanh thé bui (arbuscules) gitp trao ddi chat
Vv6éi moi trweong bén ngoai.
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Diém han ché ¢ cac nghién ciru 1a co ché hap thu
dinh dudng véi sy cong sinh cia AMF chua dugc
giai thich rd trong cac nghién ctru. Hinh 3 m6 ta sy
tuong tac gitta AMF va ré cdy trong ving ré. Nhin
chung, ¢6 hai con duong hap thu dinh dudng tir ré:
tryc tiép (biéu bi ré) va gian tiép (thong qua sgi nAm
ngoai bao cua AMF) (Marschner & Dell, 1994;
Ortas & Rafique, 2017). Strigolatones duoc giai
phong tir dich tiét ré c¢6 vai tro kich thich nim ré noi
cong sinh phat ra phan tir tin hiéu “Myc factor”, tu
d6 kich thich sy phan nhanh trong giai doan nay
mam cua bao tir AMF, sau d6 gan két vao thu thé
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strigolactones dé hinh thanh mdi quan h¢ cong sinh.
Sy xam nhidm cua soi NAm vao bén trong té bao ré
thong qua dia ap va sau d6 hinh thanh mét ciu trac
nhanh (thé arbuscules) tach biét vai té bao chat cua
té bao thuc vét do dugc bao quanh béi mang “peri-
arbuscular” ¢6 y nghia quan trong trao doi dinh
dudng gitra mdéi truong bén ngoai va thuc vat
(Akiyama & Hayashi, 2006; Wang et al., 2017).
Trong khi d6, thé tii bong (vesicules) c¢6 thé dugc
hinh thanh déng vai trd nhu moét co quan du trix
(Rouphael et al., 2015).

Bang 1. Anh hwéng ciia AMF kich thich sinh trwémg cho cay trong

Phan ho

thycvat  CAy trong Quan thé nam re

noi cong sinh

Keét qua nghién ciu

Ngu(“)n
tham khao

SHM 04 - DH 16
SHM 04 — DH 47
SHM 04 - TC 139

Téang ham luong NPK hitu hiéu trong
dat, ting sinh khoi r¢, than va 14

Strc va ctv. (2006)

Glomus sp.

Tang ning suét, giam 50% luong phan
dam str dung trong hé thong xen canh

Théo va ctv. (2016)

Poaceae Cay bap  Gigaspora sp. bip — dau trong
Glomus sp.
Acaulospora sp. Gia tiang sinh khéi r&, chiéu dai ré, Phong va ctv.
Gigaspora sp. chiéu cao than va trong luong trai (2018)
Entrophospora sp.
NR-SH2 két hop 1an cao (3 g/cay) gitip
Ché pham NR-SH1  ting sinh khdi, cho qué som, Hiine v ofy
Solanaceae Cachua  (dang bot) va NR-  ham luong chat kho cao (2013%) '
SH2 (dang long) NR-SH2 két hgp lan thap (1,5 g/cay)
tang kich thich ra ré, 14, than cay
_ Pinh lang Ché phim do Vién Bo sung 8 g AMF/bﬁu gitp tang dién
Avraliaceae 14 nhé Tho nhudng Nong  tich 14, chi s6 SPAD, tich liiy chat kho,  Phip va Hai, (2016)
hoéa san xuat s0 lugng re/cay
Cucurbita. Glomus INtradices K¢t hop 50% phan hiru co va 50% dét
Dua leo ' bd sung 2-3 g AMF gitip ting chidu dai Hai va ctv. (2021)
ceae G. aggregatum

G. etunicatum

va sinh khéi ré

SPAD: The Soil Plant Analysis Development

Dam va lan 14 hai nguyén té da lugng quan trong
dbi Voi cdy trong. Trong dét, ngudn dinh dudng dam
chu yéu & dang ammonium (NHY) tuong déi di
dong (thAm sau xudng tang nudc ngam, cd dinh,
chay tran va bdc hoi) hon so véi dinh dudng lan
trong dat, do d6 ré cay c6 kha ning tu hap thu lan
khu vuc quanh ving ré dé dang hon so véi dam.
DPam dugc cdy trong hap thu dudi dang ammonium
(NH{) vanitrate (NO3) c6 thé thong qua hé sgi nam
ngoai bao cia AMF (Wang et al., 2017). Su that
thoat NO; do thong qua qua trinh khtr nitrate hoa
nén nhin chung dam chu yéu dwoc hap thu duéi dang
NH; boi chiang dugc ¢b dinh bai keo dét va it di
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dong. Trong méi quan hé cong sinh véi AMF, két
qué nghién ctiu str dung dong vi 15y cho thay ai luc
gilra Rhizophagus irregularis cao gap 5 1an so Vi
su hip thu NH; qua ré cay (Pérez-Tienda et al.,

2012). Piéu d6 co thé ngu ¥ raing AMF c¢6 xu huéng
hip thu NH;} trong dat cao hon so véi ion NO3 . Bén
canh dinh dudng dam, nguoén lan hitu dung dugc cay
trdng hap thu & dang H,PO; va HPOZ~ vé6i ham
luong twong ddi thap do su ¢b dinh boi Fe, Al va Ca
lan luot & pH thap va cao (Estatin et al., 2002). Bao
c40 ngoai nwdc gan day ctia Murugesan (2020) ciing
cho thy két qua tuong tw, AMF kich thich ting
cuong ré con gitip hap thy nudc va cac chat dinh
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dudng tot hon, ndi bat 1a N va P lan luot 1a 36,3%
va 22,1% so véi cac nghiém thirc khong bd sung
nam r& noi cong sinh. Tuy nhién, AMF c¢6 mdi tuong
quan nghich véi ham lugng dam va 1an hiru dung co6
nghia 1a ham lwong dinh dudng trong dit cang cao
thi viéc uc ché kha niang xam nhiém cia ching vao
bén trong té bao r& cang ting (Stc va ctv., 2006;
Berruti et al., 2016; Nghi va ctv., 2020). Nghién cuu
ciia Munir et al. (2003) chi ra rang khi ting ham
lugng 1an thi anh huéng cia AMF 1én cay laa mach
(Hordeum vulgar L., cv. “ACSAD 6”) khong khac
biét so véi nghiém thirc ddi chimg (khong nhiém)
nhung lai ting cuong kha niang hap thu cac nguyén
t6 vi lugng nhu sat (Fe) va kém (Zn).

Hiéu qua trong viéc ung dung AMF trong
diéu kién nha ludi da duoc bao céo trong cac nghién
clru trén nhidu ddi tuong cdy trong Tuy nhién,
nhiing két qua ngoai dong ruong van con han ché
trong nghién ciru n4m ré noi cong sinh tai Viét Nam
¢6 thé do dic tinh cong sinh bét budc nén viéc nhan
sinh khdi & quy mé 16n gap kho khan doi hoi lya
chon nguédn cay chu, lya chon chat mang phu hop va
6n dinh trong thoi gian dai (Estaun et al., 2002;
Marleen et al., 2010; Berruti et al., 2016). Akiyama
and Hayashi (2006) cho riang mic du trong diéu kién
1y héa ti wu thi AMF vén c6 thé ndy mam va phan
nhanh nhung hé soi nAm phat trién trong dat han ché
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va ton tai trong thoi gian ngan. Piéu do6 c6 thé dan
dén két gquacua nhiéu nghién ciru bao cao sy thét bai
ngoai dong ruéng do kha nang sinh trudng cua AMF
giam dan theo thoi gian néu khong c6 chét ‘mang
thich hop. Do d6, hudng nghién ctiru méi vé chat
mang dat ra muc tiéu kham pha phuong phap phén
lap va dinh danh céc ching nam ré noi cong sinh ban
dia co tiém nang (ng dung va hoat tinh sinh hoc cao
sau d6 tai xam nhiém vao trong dat dugc sir dung
nhu mot ngudn phan sinh hoc dé thay thé hoac két
hop véi phan héa hoc trong canh tac néng nghiép
bén viing.
3.2. San xuét phén sinh hoc

Theo Atieno et al. (2020) va Hong (2017), giai
doan 1990-2000, nén néng nghiép Viét Nam tién
hanh thdm canh va chuyén mén hoa hé théng trong
trot, dleu nay da giai quyét vin dé an ninh luong
thuc quéc gia cling nhu cai thién doi Song nguoi
dén. Tuy nhién, nhing van d lién quan dén khau
dau vao nhu giéng, lam dung phan héa hoc, thudc
bao vé thuc vat ¢ nguon gbc hoa hoc va khong co
phuong phap xu ly chit thai noéng nghiép da tac
d6ng xdu dén méi truong cu thé 1a dat tré nén ngheo
dinh dudng, x6i mon, 6 nhiém nuéc ngam, giam da
dang hé vi sinh vat dht v thic day hiéu tmg nha kinh
(Rattan, 2015).

Bang 2. So sanh wu va nhwoc diém cac k§ thuat nhan giéng nAm ré ngi cong sinh

Ky thudt — \oi dung Vatligu nhan , qizn, Nhuoe diém
nhén giong * giong j
:,, .. Doanréco Pon gian Kho nuéi cdy don ching
) Tll;;ln?lojsﬁ dfg;it xam nhiém D& thuc hién th tach bao tir do 13n cac vat
By dét B =y AMF Tiétkiém chiphi  chét hitu co
nﬁaigcé & Bio tit Nhan sinh khéi sé D& nhidm mm bénh va co dai
Y Soi nam lugng 16n Tinh hi¢u qua thap & quy mo6 lon
, , Dé tach bao tir x e 12
Khi canh/ S~u dun{; thl}y canP o Mirc dé nhidm thip I\I‘gL{y co nhiem ?heo boi vi khuan
, tinh hoac dong, hé Bao tir , A va tao tr dung dich
Thuy canh Chung c6 mirc do

thdng phun dang tia

Ti 1& san sinh bao tir thap

Poan r& chuyén gen
Ri T-DNA lam vat
cht nuoi cdy trong
dia petri

Nuoi cdy in-
vitro

tinh sach
Doi hoi ky thuat cao
, o an Chi phi cao
Chung c6 mirc ¢ Mirc d6 da dang cong ddng AMF
tinh sach cao thip

Doi héi chuyén mén cao

Ngudn: Marleen et al. (2011); AMF: Arbuscular Mycorrhizal Fungi

Dbi mat véi bién doi khi hau va muc tiéu ting
cuong chit lugng nong san, an toan va bén viing thi
phén sinh hoc 1a mét trong nhitng wu tién hang dau
cua tiéu ving song MeKong mé rong bao gom Viét
Nam, Lao, Campuchia, Thai Lan, Myanmar va
Trung Quéc (Atieno et al., 2020). Nghi dinh
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84/2019/ND-CP hién hanh dinh nghia: “Nhom phdn
bon sinh hoc 95m cdc loai phdan bon duot san xudt
théng qua qud trinh sinh hoc hodc ¢6 nguon goc tur
nhién, trong thanh phan c6 chira mgt hogc nhiéu
chat sinh hoc nhur axit humic, axit fulvic, axit amin,
vitamin hodc cdc chat sinh hoc khdc va tiy theo
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thanh phan hogc chire nang cua chi tiéu chd'{ lwong
chinh trong phan bén dwgc phan logi chi tiet trong
quy chuan ky thugt quoc gia .

Mot s6 nghién ciru thir nghiém san xuat va khao
sat anh huong cia phan bon sinh hoc c6 nguon gdc
tr nAm ré tai Viét Nam gan day co nhiéu diém mai.
Céc nghién ctru co ban hau hét chi tap trung danh
gi4 anh huong cia AMF 1én cdy trong nhung chua
khao sat sy bién dong vé mat s6 cua nam ré sau khi
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cay nhiém theo thoi gian. Nghién ctru cia Chau va
Huy (2007) da xay dyng thanh cong quy trinh san
xuit AMF dang vién nang hd tro su ting truong cay
con Sao den (Hopea odorata). Bén canh do, két qua
ghi nhan ting chiéu cao va trong luong trai bap &
diédu kién ngoai ddng ruong khi bo sung ché pham
gom bén loai Acaulospora longula, Gigaspora
decipiens, Gigaspora gingatea va Glomus
multicaule trong maéi truong cat/xo dira/ dat dinh
dudng ti 18 1:1:1 trén cay bap ( Yén va ctv., 2018).

Bang 3. S6 lwgng bao tir trung binh ciia cac k§ thuat nhin giéng nAm ré& ndi cong sinh

K§ thuat

A K Vit chi Gia thé Loai nim S6 lwong thé nim Nguon
nhan giong
Dbi ching 830 propagules/cm™3
Glomus mosseae 707 propagules/cm™3
F -3
X ik Paspalum  Vermiculite/ Glomus etunlf_:atum 465 propagules/cm_3 Douds et al.
Bay dat Glomus claroideum 365 propagules/cm
notatum compost ——(2005)
Glomus geosporum 2150 propagules/cm
Glomus intraradices 950 propagules/cm ™3
Gigaspora gigantea 465 propagules/cm ™3
Ddi ching 0 bao tu/pot
_Craégaspora margarita 286,7 bito tit/pot
L% . Claroideoglomus <
bat nhiem mén 1293,3 bao tir/pot
\ lamellosum T37
Biy dat S_orghum vung Gigaspora margarita Selvakumar et
Y bicolor Saemangeum T42 673,3 bao tu/pot al. (2018)
(Han Qude) Gigaspora margarita
gasp g 233,3 bao tir/pot
T68
Gigaspora margarita 473.3 bio tit/pot
T76
KI}I canh (h¢  Sorghum - Glomus intraradices 140.000 propagules/g
thong bom)  sudanese
: _ Mohammad
Khi canh (h¢ o hum et al. (2000)
thong phun - Glomus intraradices 175.000 progagules/g '
a2 sudanese
siéu am)
Thity canh Phaseolus Glomus intraradices Tajini etal.,
Y vulgaris (BEG157) 2009

Do dic tinh ki sinh bit budc véi vat chu nén
nhitng han ché vé mat cong nghé san xuét try thanh
thach thirc ddi voi viéc san xuét cac san phdm phan
bon sinh hoc ¢6 chtra ndm r& noi cong sinh. Hién
nay, nhiéu nghién ciru da tap trung vao kham pha
cac ky thuat méi dé nhan gibng AMF nhiam muc tiéu
ing dung AMF nhu mot ngudn phén sinh hoc. Bang
2 so sanh wu va nhuoc diém cua ba ki thuat chinh
dya trén phan loai cua Marleen et al. (2011) bao
gom: biy dat, thay canh/ khi canh va nhén giong in-
vitro. Nhiéu nghién ciru gan day bao cdo nhan giéng
thanh cong AMF véi mat s cao cho thay tiém ning
g dung & quy md dong ruong (Bang 3). Mot s6 ky
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thuat nhan gidng bao tir chinh dugc sir dung phd
bién trong san xuat phan sinh hoc tir nam ré ngi cong
sinh dugc mé ta & Hinh 4. Biy dat dugc sir dung
tuong dbi phd bién o hau hét cac nghién ciru (Berruti
et al., 2015) thong qua viéc thu hoach dét hodc cat
tai khu vyc nghién ctru nhu ngudn gia thé nhén
gidng, do d6 tan dung duoc ngudn nguyén lidu sin
¢6 va tiét kiém chi phi. K§ thuat nay c6 thé nhan
gidng AMF tir nhiéu vat lidu khac nhau nhu doan ré
da nhidm nam r& noi cong sinh, bao tir va soi nAm
(Marleen et al., 2011). Tuy nhién, do ngudn nguyén
liéu dugc sur dung 1a tir ty nhién nén n6 c6 kha nang
nhiém cic nhom vi sinh vét khac ciing nhu mam
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bénh va co dai. Basiru et al. (2020) cho rang cong
dong AMF dugc nhan giéng tir ky thuat bay dat co
thé sir dung truc tiép ¢ quy mé 16n twong déi phd
bién (chiém hon 60%) nhung kha ning thanh cong
thip, mac di mot s6 cong nghé méi duge nghién ctu
dé han ché mam bénh, vi du nhu céng nghé 4o hat
(seed-coating). Tir d6 c6 thé thay ky thut nay khong
phu hop d6i voi nhiing nghién cau can nhan gidng
don chiing va tao ra nguon nam ré ndi cong sinh mirc
do tinh sach cao (Gopal etal., 2016).

v Thu miu ngoni thye dja

Phuong phap riy ang ae
thu nhin bio tir ndm ré

!

h 1 il ‘IL '

i

—

" Phin Ijp cac chi
dya trén hinh thai bao ti

!

Ré ci 16t bién ngp
Ri T-DNA Chuing AMF

Mai tnromg

K§ thugt bdy dit nhin gitng
cong dbng ndm ré

(Cong nghé seed-coating |
‘ Thay canh/ Khi canh

Hinh 4. Cac k§y thuat chinh trong san xuit phan
sinh hoc tir nam reé ngi cong sinh
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Lua chon cac ky thuat khong c6 gia thé ciing
dugc quan tim gan day, trong d6 tiéu biéu la thiy
canh va khi canh. Thay canh bao gém hai dang thity
canh tinh va thuy canh dong, tai do chét dinh dudng
duogc luan chuyén trong cdc h¢ théng ong dan, qua
d6 han ché sy xam nhiém cua cac nguon Vi sinh vat
khac so v6i ki thuat bdy dat, nhung toc d6 cua dong
chay, ham lugng chét dinh dudng va cac bong bong
khi c6 kha nang anh huong dén su phat trién cua soi
nam. Mot ki thuat khac thay thé 1a khi canh gdm ba
h¢ thong: bom dia (atomizing disc), voi phun ap luc
(micro-irrigation nozzle) va voi phun siéu am
(ultrasonic nebulizer) c6 duong kinh 3-10 um.
Nghién citu gan day cua Mohammad et al. (2000)
cho thdy ky thuat khi canh giup nhan gidng bao tir
Glomus intraradices v&i mat sd cao va tinh sach.

Trong thoi gian gan ddy, nhiéu dé tai nghién
ctru tng dung tir cac Vién, Trudng va cac san pham
thwong mai hoa ciing da duoc day manh trong viéc
nghién ctru va phét trién cac ché pham c6 chira nam
ré noi cong sinh duoc sir dung nhur ngudn phan bén
sinh hoc (Bang 4). Diém ndi bat 1a & nghién ctru cua
Vién Khoa hoc Lam nghiép Viét Nam da phat trién
thanh cong quy trinh san xuat Ché pham AM in-vitro
dua trén k¥ thuat dong nuodi cay gid thé r& chuyén
gen Ri t- DNA va cong ddng nam r& noi cong sinh
v6i mat s6 cao (= 1000 IP/g ché pham). Nhin chung,
ky thuat nay phit hop véi muc tiéu tao ra ngudn nim
ré noi cong sinh véi mire d6 tinh sach cao nhung ton
kém nhiéu chi phi, thoi gian va chat luong phu thugc
nhiéu vao tay nghé ciia ky thuat vién (Marleen et al.,
2011).

Béng 4. Danh sach mdt s6 ché pham nam ré& ndi cong sinh tai thi trwong Viét Nam

Tén san phim Q)“'“ ?he NAM renol nrat s6 nAm ré  Pon vi chii quan Xuat Nguon
cOng sinh . :
Glomus sp., N i 2 ~ .., Vién Khoa hoc Nong
Mycorrhiza Gigaspora sp., zhgoohgi? /g xgl Thlz,:; nhudng \N];% nghiép Viét Nam
Acaulospora sp. P & (2021)
o > 1000 IP/g ché Vién Khoa hoc Lam Vigt . ¢n Khoa hoc Lam
AM in vitro - 2 A e nghi¢p Viét Nam
pham nghi¢p Viet Nam  Nam (2019)
Glomus intraradices
Ultrafine Glomus mosseae 130.000 Hoa .
Mycorrhizae ~ Glomus aggregatum propagules/lb Mycsa AG Ky Mycsainc (2021)
Glomus etunicatum ‘
Dong phan bén Cong ty c¢6 phan dau Cong ty co phan dau
~ , Viégt N A Ty
hitu co khoang - - tu nong nghiép Binh Nam tu nong nghiép Binh
BM Minh Minh (2017)
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3.3. Khio sat da dang cong dong nam ré& ndi

céng sinh

Nhiéu nghién ctru trong nudc bao cao rang chi
Acaulospora,  Gigaspora ,
Entrophospora xuat hién pho bién ¢ cac dia diém

Glomus,

Tdp 58, S6 2B (2022): 221-234

nghién ciru trén nhiéu dbi twong cay trong. Bang 5
bén dudi tong hop két qua dinh danh dwa trén
phuong phap quan sat dic diém cua hinh thai bao tir
va st dung doan mdi dic hiéu trong phan tng
khuéch dai chudi polymerase.

Bang 5. Danh sach cdng dong nam ré ndi cong sinh tai Viét Nam

STT Cong d(‘ﬁng niam ré ndi cong sinh Phwong phap dinh danh Ngu(“)n

Cay bap

1 Glomus sp. Hinh thai bao tr

2 Acaulospora sp. Hinh thai bao ti

3 Entrophosphora sp. Hinh thai bao tr Xuén va ctv. (2016)
4 Gigaspora sp. Hinh thai bao ti

5 Chua dinh danh Hinh thai bao ti

6 Acaulospora capsicula Hinh thai bao tu

7 Acailospora mellea Hinh thai bao tur

8 Acaulospora rehmii Hinh thai bao tu

9 Dentiscutata nigra * Hinh thai bao tur

10 Dentiscutata reticulata * Hinh thai bao tir

11 Gigaspora albida Hinh thai bao tu

12 Gigaspora decipiens Hinh thai bao ti Yén va ctv. (2017)
13 Gigaspora margarita Hinh thai bao ti

14 Glomus ambisporum Hinh thai bao tlr

15 Glomus multicaule Hinh thai bao ti

16 Racocetra gregaria * Hinh thai bao tlr

17 Rhizophagus clarus * Hinh thai bao tu

18 Septoglomus deserticola * Hinh thai bao tu

19 Glomus sp. Hinh thai bao tu

20 Acaulospora sp. Hinh thai bao tur Trinh va Minh (2017)
21 Entrophosphora sp. Hinh thai bao tir

Cay mé

22 Glomus sp. Hinh thai bao tur

23 Acaulospora sp. Hinh thai bao tur Al s

24 Entrophosphora sp. Hinh thai bao tur Xuan va ctv. (2016)
25 Chua dinh danh Hinh thai bao tr

Cay ot

26 Glomus sp. Hinh thai bao tir A a

27 Acaulospora sp. Hinh thai bao tir Xuan va ctv. (2016)
Cay laa

28 Acaulospora sp. Hinh thai bao ti

39 Gigaspora sp. Hinh thai bao tir Le va ctv.,(2020)
30 Septoglomus sp. Hinh thai bao tir

31 Glomus sp. Hinh thai bao ti

32 Acaulospora sp. Hinh thai bao tu Nghi va ctv. (2020)
34 Chua dinh danh Hinh thai bao tir

Bwéi Da Xanh

35 Glomus sp. Hinh thai bao tr \

36 Acaulospora sp. Hinh thai bao tr Huong va ctv. (2021)
Cay Lim Xanh

37 Glomus sp. Hinh thai bao tr

38 Acaulospora sp. Hinh thai bao tr \

39 Gigaspora sp. Hinh thai bao tr Khang va ctv. (2019)
40 Scutellospora sp. Hinh thai bao tr
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Cay hd tiéu

41 Glomus sp. Hinh thai bao tir

42 Acaulospora sp. Hinh thai bao tir A
43 Gigaspora sp. Hinh thai bao tr Duyén va ctv. (2019)
44 Scutellospora sp. Hinh thai bao tir

45 Scutellospora sp. Hinh thai bao tir

46 Glomus sp. Hinh thai bao tir

47 Acaulospora sp. Hinh thai bao ti X
48 Gigaspora sp. Hinh thai bao t Phong va ctv. (2021)
49 Scutellospora sp. Hinh thai bao tir

50 Glomite sp. Hinh thai bao tir

Day thia canh

50 Acaulospora longula (#AJ306439) M13fva M13r

51 Acaulospora spinosa (#JX461237) M13fva M13r

52 Acaulospora spinosa (#JX461237) M13fva M13r

53 Diversispora sp. (#KP 756476.1) M13fva M13r

54 Gigaspora gigantean (#AJ539242) M13fva M13r

55 Gigaspora sp. (#MF599209) M13fva M13r

56 Scutellospora pellucia (#AY035663.1) M13fva M13r Hoang et al. (2018)
57 Glomus sp. (#MF614120) M13fva M13r

58 Glomus claroideum (#AJ567810) M13fva M13r

59 Glomus etunicatum (#AJ239125) M13fva M13r

60 Glomus cubense (#JF692725) M13fva M13r

61 Rhizophagus intraradices (#FM865586) M13fva M13r

62 Funneliformis sp. (#MG008538) M13fva M13r

Nghé

63 Acaulospora minuta (#FR869690) M13fva M13r

64 Acaulospora rogusa (#LN881566) M13fva M13r

65 Acaulospora spinose (#KC193264) M13fva M13r

66 Diversispora sp. (#MH286006) M13fva M13r

67 Diversispora sp. (#MH286014) M13fva M13r

68 Diversispora sp. (#KP756538) M13fva M13r

69 Diversispora sp. (#MH286031) M13fva M13r

70 Gigaspora albida (#AF004705) M13fva M13r

71 Gigaspora gigantean (#AJ539242) M13fva M13r

72 Gigaspora sp. (#MF599209) M13fva M13r

73 Gigaspora sp. (#MF599215) M13fva M13r

74 Gigaspora sp. (#AF396820) M13fva M13r

75 Scutellospora sp. (#AF396813) M13fva M13r Chi et al. (2018)
76 Scutellospora heterogama (#AF004692.1) M13fva M13r '
77 Glomus cubense (#JF692725) M13fva M13r

78 Glomus microaggregatum (#HG425991)  M13fva M13r

79 Glomus etunicatum (#AJ239125) M13fva M13r

80 Glomus geosporum (#AJ319786) M13fva M13r

81 Glomus indicum (#GU059543) M13fva M13r

82 Rhizophagus sp. (#K16592) M13fva M13r

83 Rhizophagus intraradices (#FM865586) M13fva M13r

84 Funneliformis mosseae (#FR750031) M13fva M13r

85 Funelliformis sp. (#MG008538) M13fva M13r

86 Claroideoglomus luteum (#KP144302) M13fva M13r

87 Paraglomus sp. (#MG076805) M13fva M13r

88 Entrophospora infrequens (#U94713) M13fva M13r

*: Loai mai phat hién
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Céc muc d6 ngap nudc khac nhau cua dat c6 thé
anh huong dén su ton tai cua nam ré noi cong sinh
(William et al., 2001). Tuy nhién, mot s6 nghién ctru
trong nuéc hién nay chi ghi nhan sy ton tai va xam
nhiém vao bén trong ré lua trdng & didu kién ngap
nudc tai Viét Nam nhung véi s6 luong loai ciing nhu
kha nang sinh trudng cia chang bi han ché ( Le va
ctv., 2020; Nghi va ctv., 2020). Két qua cho thay chi
Glomus, Acaulospora va Gigaspora xuat hién tuong
dbi phod bién trén dét trong laa ¢ cac nghién cu.
Watanarojanaporn et al. (2013) cho riang loai
Glomus etunicatum 14 loai co ty I& xam nhiém cao
xuat hién pho bién trén cay lta. Két qua nay tuong
dong véi nghién ciru ciia Solaima va Hirata (1998)
bao céo rang ty 1¢ xam nhiém ciia Glomus spp. 1én
dén 28% trong vong 6 tuin & didu kién canh tac lta
ngap nuoc. Ramiez-Viga et al. (2018) gidi thich yeu
t6 moi truong co thé 1a nguyén nhén tac dong dén
kha ning ton tai cia AMF boi doi hoi chung phai
thich nghi v6i da dang mo hinh canh tac nhu ngap
nudc trong subt mua vu hodc ngap kho xen ké, dong
thoi phai phat huy vai tro cong sinh dbi véi cay
trong. Bén canh do, yéu té vat chu cling dan dén su
khong co sy xuat hién caa AMF. Két qua cia mot sb
nghién ctru khac khong ghi nhan c6 su hién dién cua
AMF trén nhiéu nhém vat cha nhu loai Phragmites
autralis (Wirsel, 2004). Mic du vy co ché ton tai
ciia AMF trong diéu kién yém khi nay lai chua duoc
giai thich rd rang. Mot s6 gia thuyét cho rang mot
co quan cua thuc vét 1a mo khi (aerenchyma) giup
du trir va van chuyén oxy dén nam r& noi cong sinh
trong moi truong ngap nudc (Watanarojanaporn et
al., 2013; Yutao et al., 2015; Nghi va ctv., 2020).
Nghlen cuu cua Cornwell etal. (2001) bao cdo ty 1é
x4m nhiém nhoém thuc vat mot 14 mam, trong do6 co
cay lua, thuong c6 xu hudng cao hon so vdi hai 14
mam bai s6 lugng mé khi nhidu hon. Nhom tac gia
con giai thich rang trong didu kién ngap nudc, mo
khi dam nhiém hai vai tro chinh: (1) duy trir va van
chuyén oxy dé duy tri su ton tai cia AMF do hinh
thanh mang ngan, (2) mot lwong nho oxy thét thoat
ra khoi mang co thé ting kha ning khoang héa khu
vuc quanh ving ré tao diéu kién khoang hoa dinh
dudng gitp cho ré& hap thu truc tiép. Tuy nhién, két
qua cho thay vao giai doan sinh truéng 50-60 ngay
tudi thi sy anh huong cia AMF 1én cay lua méi hiéu
qua do bo ré ¢ giai doan cdy con chua phat trién
hoan chinh nén kha ning van chuyén oxy kém. Bugc
dau cho thdy AMF c6 kha ning xam nhidm véi ré
lta ké ca trong didu kién yém khi, tuy nhién sy ton
tai nay phu thudc vao nhiéu yéu té nhu vat chu
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(gidng lta), giai doan sinh truong, diéu kién dinh
dudng va mirc d6 ngap nudc tai khu vyce canh tac.
3.4. Vai tro xir ly sinh hoc

Kim loai nang 1a méi nguy hai di véi canh tac
nong nghiép bén vimg va suc khoe con nguoi (Riaz
etal., 2021). Nhiing yéu té thiét yeu nhu Cu, Fe, Mn,
Ni va Zn déng gop cho sy phat trién binh thuong cua
cy trong, trong khi Cd, Pb, Hg, As c6 kha nang gay
doc va uc ché sinh trudng. Nguyen et al. (2020) chi
ra rang su tiém 4n nguy co ung thu cao trong viéc
tiéu thu gao hang ngdy cua ngudi dan khu vyc song
Hong va Pdng bang séng Ciru Long do ham luong
As, Cd va Pb trong san pham lia gao cao. Do do,
loai bo kim loai nang khoi méi truong dit ra van dé
thach thirc 16n trong viéc tiép can cac phuong phap
thay thé bang xir Iy sinh hoc, an toan, hidu qua va
than thién véi moi trudng.

Vai tro cua AMF trong Xt 1y 6 nhiém kim loai
nang duge bao cdo gan day. Riaz et al. (2021) giai
thich hai co ché trong quan hé nam ré-cay trong giup
loai bo kim loai nang: truc tiép (Cau trac soi NAm, co
ché giai phong glomalin) va gian tiép (hd trg hp thu
dinh dudng khoang, ting kha niang chdng chiu).
Nghién ctu cua Pong va ctv. (2017) bao cao anh
hudng tich cuc khi str dung ché pham nam ré 400 IP
lam giam déng ké ham lugng As, Pb va Cd trong dét
khai thac mé sau 6 thang. Bén canh d6, ndm ré con
tai tao cong dong vi sinh vat dét thong qua kich thich
su sinh truong va phat trién cua nhom vi sinh vat
phan giai lan, ¢ dinh dam va hinh thanh ndt san
Rhizobium.

4. KET LUAN

Sb lugng cac nghién ctru vé nim ré noi sinh tai
Viét Nam c6 xu huéng tang va da dang & nhiéu linh
vyc. Cong dong ndm ré noi cong sinh tuong ddi da
dang va c6 tiém ning tng dung trong nhiéu linh vic
nhu san xuat phan bon sinh hoc, ché pham cai tao
mdi trudng va kiém soat sinh hoc. Tuy nhién, cac
phuong phap phan 1ap va dinh danh hién nay dga
trén co s& mo ta hinh thai bao tir con nhidu diém han
ché va mot sb loai chua duoc xac dinh. Do d6, véi
su tién bo cua ky thuat phan tir 1a mot huéng tiép
can moi glup danh gla he sinh thai nim ré trong
tuong lai. Ung dung nam ré nol cong sinh la nguon
vi sinh vat c6 loi trong san xuat phan sinh hoc hoic
két hop nhim lam giam luong phan bon hoa hoc dau
vao dé dap ung muc tiéu phat trién nén néng nghiép
bén viing theo hudng than thién véi moi truong, an
toan va hi¢u qua.
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